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Imperial IRWMP 
Integrated Regional Water Management Plan 

 
Water Forum and  
Regional Water Management Group Charter  
 

 
Background 

 
Imperial County and Imperial Irrigation District (IID) have proposed formation of an 
Imperial Water Forum (Water Forum) Imperial and Regional Water Management Group 
(RWMG) to undertake a collaborative, multi-stakeholder process to prepare and adopt an 
Imperial Integrated Regional Water Management Plan (IRWMP).  The Water Forum and 
RWMG will identify water resources problems to be addressed, define IRWMP goals and 
objectives, review and develop water management strategies to resolve common issues 
related to the region’s water supply, water quality, environmental stewardship, and flood 
management; and adopt an IRWMP to provide a roadmap for the future. The IRWMP 
planning horizon is to the year 2047; but to define priority projects and actions that will 
help the region qualify for grant funding, the IRWMP needs to be completed by 
Spring/Summer 2011. Pertinent background facts include: 
  

• IID holds rights and entitlements to Colorado River water that it manages for the 
benefit of the water users in its service area.   

• Imperial County has the authority for management of groundwater and land use in 
the unincorporated areas of Imperial County consistent with its Imperial County 
General Plan.  

• Incorporated Imperial Region (Cities) have authority over land use within their 
boundaries consistent with their general plans; obtain raw water from IID and own 
and operate municipal utilities (or have franchise agreements with private 
companies) to treat and purvey drinking water in their service areas; treat and 
dispose of wastewater; and some are required to develop Urban Water 
Management Plans consistent with state law. All of the Cities in the Imperial Region 
except the City of Imperial are disadvantaged communities (DACs) that can benefit 
through regional planning which supports procurement of grants to meet local 
needs. 

• To comply with federal and state Safe Drinking Water Act (SDWA) requirements and 
avoid termination of canal water service, residents in the IID service area who do 
not receive treated water service must obtain alternative water delivery service for 
drinking and cooking from a state-approved provider. Nearly 4,000 raw water 
service accounts are required by California Department of Public Health (CDPH) to 
have this alternate drinking water service.  
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• Public agencies with responsibility and authority related to water resources as well 
as a number of non-governmental organizations, including agricultural, industrial, 
labor and environmental groups, have vested interests in the sustainable 
management of water supplies available to the Imperial Region. These groups have 
expressed a need and desire to participate in planning for water supplies needed to 
sustain economic development.  

• Consistent with state law,1 California Department of Water Resources (CDWR) 
coordinates the statewide IRWMP program, provides guidelines for development of 
IRWMPs, manages grant funding, and approves regions through the Region 
Acceptance Process (RAP).  

• IID, with support from Imperial County, prepared a Region Acceptance Process 
(RAP) document to define the Imperial Region and initiate the IRWMP process. 2  
The Imperial Region has been accepted by CDWR (for map, see Attachment A).   

 
Purpose of Water Forum and RWMG Imperial Region Charter  
 
The purpose of this charter is to guide interactions between the sponsoring agencies (IID, 
Imperial County) and stakeholders during development of the Imperial IRWMP.  It defines: 

• Program Organization and Operation 
• Administrative Oversight and Technical Support 
• Decision-making Process 
• Development, Endorsement and Adoption of the IRWMP 
• Values and Principles  

 

Program Organization 
 
The Water Forum and Regional Water Management Group (RWMG) are chartered to 
provide a management structure, decision process and mechanism for public involvement 
during production, endorsement and adoption of the Imperial IRWMP.    
 
Water Forum   

Purpose: Water Forum provides for stakeholder involvement and coordination. The 
purpose of the Forum is to provide primary input during development of the IRWMP. The 
collaboration goals of the Water Forum are to:  

• Be representative of diversity of interests in the Imperial Region. 
• Support data collection and assembly. 
• Provide a conduit for information to and from respective groups. 

                                                 
1 Integrated Regional Water Management Planning Act of 2002, codified in Part 2.2 (commencing with 

§10530) of Division 6 of the California Water Code 
2 Imperial IRWMP RAP (April 2009), http://imperialirwmp.org/RAP%20FINAL%20revised_09_5_26.pdf  

http://imperialirwmp.org/RAP%20FINAL%20revised_09_5_26.pdf
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• Identify issues, conflicts and problems to be addressed in the IRWMP. 
• Establish Work Groups to address specific technical or policy issues.  
• Develop goals and objectives of the IRWMP. 
• Review and screen water management strategies for inclusion in the IRWMP.  
• Review and comment on analysis results.  
• Develop alternative solutions (projects, programs, policies). 
• Develop and accept project, program, and policy evaluation and ranking criteria.  
• Apply the accepted evaluation and ranking criteria to define IRWMP program, 

program, and policy priorities. 
• Support public outreach and involvement activities. 
• Review funding and long-term management/governance approaches that can be 

used to implement IRWMP projects. 
• Review and provide input to the draft and final IRWMPs. 
• Support adoption or endorsement of the final Imperial IRWMP by the stakeholder 

agencies and organizations. 
 
Membership: The Water Forum is open to all stakeholders groups. The Water Forum will 
be comprised of designated representatives from public agencies and organized 
stakeholder groups (e.g., non-governmental organizations). Water Forum membership is to 
be inclusive to ensure broad representation and accommodate a diversity of perspectives. 
Participation and input from any interested party is welcomed and encouraged. 
Recognizing that all members have other responsibilities, organizations are encouraged to 
designate an alternate member. Designated representatives and alternates should be 
prepared to commit the time needed to fully participate and represent their groups’ 
interests and meet the responsibilities defined below. Member organizations whose 
participation has been solicited are listed in Attachment B. A final list of Water Forum 
representatives and alternates will be developed and maintained in Attachment B to the 
Charter.  
 
Members are incorporated into the Water Forum by indicating their support for the 
IRWMP planning process through a resolution approved by their governing boards or by 
their established governance structure. The Water Forum will incorporate new members, 
as needed, to be representative of the larger community regardless of ability to contribute 
financially to IRWMP development. 
 
Roles and Responsibilities: Water Forum members will:   

 
1. Attend Water Forum meetings or ensure alternative members’ attendance – to be 

held no more often than monthly for the duration of the planning process. 
2. Help identify, review, verify and critique data; and assumptions, analysis and 

methods used by the consultants and Program Management Team (PMT) to 
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develop the IRWMP (for membership list and support team members see 
Attachment B).   

3. Review and provide recommendations on policy and technical issues.  
4. Participate in Work Groups as needed.  
5. Develop content and text or provide other assistance to staff and facilitators, as 

needed. 
6. Provide honest perspectives, representing their groups’ interests while seeking to 

understand the perspective of others. 
7. Assist in communicating Water Forum goals and objectives and work that is being 

done to the broader public, and to constituencies and/or communities represented 
by the individual members.  

8. Seek consensus and agreement on proposals and/or recommendations to the 
RWMG.  

9. Assist in identification of short- and long-term future events, trends and conditions 
that will impact and shape the IRWMP. 

10. Coordinate adoption of the Final IRWMP by the elected bodies and endorsement by 
stakeholder organizations that they represent.  

 
Regional Water Management Group 
 
Purpose: To resolve conflicts and make decisions when Water Form membership cannot 
attain consensus, and to achieve a unified front for implementing regional water projects, 
program and policies. The intent is to allow the RWMG to act as the final arbiter of 
decisions where necessary. 
 
Membership: The RWMG shall consist of nine members: Five  (5) elected representatives 
of the Imperial Region land use and water management agencies, one (1) representative 
for agricultural water users, and one (1) for industrial/business water users, as follows: One 
(1) member from the IID Board of Directors, one (1) member of the Imperial County Board 
of Supervisors will be appointed by their respective groups, and three (3) elected City 
Council members of Cities participating in the Water Forum, two (2) of which must be 
designated as DACs, will be appointed by consensus of the Cities. IID Water Conservation 
Advisory Board will select one (1) member to represent agricultural users, Imperial Valley 
Economic Development Corporation will select one (1) person to represent 
industrial/business users; LAFCO will be requested to coordinate selection of one (1) 
special district (water related) member; community organizations will be requested to 
coordinate the selection of one (1) community-based or environmental justice member. To 
take action, RWMG meetings will require a quorum seven of nine (7 of 9) to attend either 
in person or by teleconference. RWMG members not already participating in the Water 
Forum will be ex officio members of the Water Forum.    
The composition of the RWMG will be revisited by the Water Forum prior to activation.  
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Roles and Responsibilities:  The RWMG will: 
 

1. Receive briefings, review Water Forum recommendations and act by consensus or 
simple majority vote, as follows: 
o Endorse IRWMP Mission, Goals and objectives statement. 
o Resolve conflict when Water Forum members cannot reach consensus, see 

RWMG Process, below. 
o Endorse water management strategies for inclusion in the IRWMP.  
o Endorse project, program, and policy evaluation and ranking criteria 

developed by the Water Forum.  
o Endorse funding and long-term management/governance approaches to 

implement the IRWMP and projects (implementation plan). 
o Endorse Final IRWMP. 

2. Coordinate and promote adoption of the final IRWMP by the elected bodies and 
endorsement by stakeholder organizations.  

 
Program Management Team 

Purpose: To provide effective and efficient coordination of the IRWMP process and 
logistical support to the RWMG, Water Forum and Work Groups. 
 
Membership: At minimum, the PMT will be comprised of senior staff of IID and Imperial 
County, at least one senior staff member of one of the Cities, CDWR Regional 
Representative, Consulting Team Program Manager and Facilitator. PMT membership is 
presented in Attachment B, which will be updated, as needed. 
 
Roles and Responsibilities:  The PMT will:  
 

1. Coordinate the activities of the Water Forum and RWMG. 
2. Schedule RWMG meetings as necessary to ensure that a quorum will be able to 

attend. 
3. Coordinate additional staff and consulting resources to develop the IRWMP. 
4. Direct activities and tasks under the scope of work and integrate interests of public 

agencies and stakeholder groups.   
5. Convene all meetings, prepare meeting materials, and arrange logistics.  
6. Set milestones and review progress of work 
7. Meet monthly or bi-monthly, as needed, to:  

o Review and develop Water Forum agendas, 
o Review and comment on meeting notes, and   
o Provide direction to consultants. 

7. Coordinate Work Group activities. 
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8. Manage internal and external communications, inform stakeholders and the public 
of the process for developing the IRWMP; and  

9. Ensure that CDWR IRWMP requirements are met.   
 
Work Groups 
 
Purpose:  Coordinate technical resources, agency staff and stakeholders to address specific 
issues or assignments and provide recommendations to the Forum.  
 
Membership and Formation: Work groups will be formed as a specific action of the PMT or 
during full Water Forum meetings. When a group is formed, all Water Forum members will 
be given an opportunity to indicate their willingness to participate. Work group 
membership will close when the work group begins a specific assignment, and will be 
reopened if and when the assignment changes. To ensure an acceptable range of 
perspectives on the work group, specific members or staff may be invited to serve on the 
group by the Facilitator.  Nonmembers may be requested to participate as resource 
people. All Work Group members shall have an alternate who is briefed and current on the 
work group assignment.  
 
Roles and Responsibilities: Work groups will be given specific tasks with identified work 
products and schedules for completion. Unless otherwise requested by the PMT or Water 
Forum, following completion of the tasks, these groups shall disband. 

 
Program Operation 

 
Meetings and Meeting Schedules  
 
The Water Forum and RWMG will meet no more often than once a month for the duration 
of the planning process to complete the IRWMP.  Meetings will vary by geographic location 
and Water Forum members will be asked to host meetings at an appropriate location. 
Meetings are open to the public. The Water Forum will hold some meetings as public 
workshops for the broader public to review and comment on draft documents.   
 
Special meetings and/or workshops will be held as necessary by work groups. 
 
Attendance  
 
Given the volume of information to be considered and the short time frame for 
completion, regular attendance by each member or designated alternate is essential. 
Decisions made at Water Forum meetings, up to the initial adoption of the IRWMP, will not 
be revisited. 
 



 
 
 
 
 

 Imperial IRWMP Charter - adopted September 9, 2010; revised July 16, 2012 
 

7 

Ground Rules  
 
The Water Forum and RWMG will utilize standing ground rules regarding meeting protocol, 
which they may modify them as appropriate, as follows:   
 
The members agree to: 

• Listen and discuss openly issues with others who hold diverse views.  
• View disagreements as problems to be solved rather than battles to be won. 
• Refrain from ascribing motives or intentions to other participants. 
• Respect the integrity and values of other participants. 
• Use conversational courtesy - no taunts or derisory comments. 
• Keep pagers and mobile phones silent during meetings, and return calls during 

breaks. 
• Appreciate humor but do not engage in humor at the expense of others. 
• Honor time. 

 
Communication  
 

1. Meeting announcements, draft agendas and advance materials will be posted on 
the Imperial IRWMP web site (http://imperialirwmp.org/) and sent out at least 
seven (7) days before each RWMG or Water Forum meeting.  

2. Agendas and meeting notes and/or minutes will be prepared for Water Forum, 
work group and RWMG meetings to document actions, decisions, areas of 
consensus and areas of disagreement where further discussion is needed.  
 

3. Staff, Consultant Project Manager and Facilitator will make presentations on Water 
Forum and RWMG process, progress and work products at meetings and 
conferences, as appropriate. To increase awareness of the IRWMP, Water Forum 
members are strongly encouraged to arrange presentations about the IRWMP 
planning effort.   
 

4. The PMT may prepare brochures and public information pieces targeted to 
laypersons to convey specific messages and to communicate to nontechnical 
persons the purpose, intent, progress and results of the IWRMP.   
 

5. Outside of the Water Forum and RWMG, members are to speak only for themselves 
when asked about IRWMP progress unless there has been adoption of concepts or 
recommendations by the full body.  
 

6. Adopted concepts or recommendations may be released along with statements of 
the Water Forum or RWMG that are agreed to by the full group. Suggested text for 

http://imperialirwmp.org/
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such statements will be developed by Staff, Consultant Program Manger, and/or 
Facilitator or may be offered by a group member.   

 

Administrative Oversight and Technical Support 
 
Staff resources and contact information are listed in Attachment B.  
 
Roles and Responsibilities:  IID will:  
 

1. Act as contract administrator and fiscal agent for administration of consulting 
resources. 

2. Take Water Forum and RWMG meeting notes for review and approval. 
3. Develop publicity and public affairs materials and maintain the Imperial IRWMP 

website. 
4. Serve as a clearinghouse for information. 
5. Serve as a stakeholder (one of many voices) during IRWMP meetings. 
6. Coordinate production of draft and final work products. 
7. Transmit findings and make them available to the public, as appropriate. 

 
Roles and Responsibilities:  Consultant Program Manager will: 

1. Provide and coordinate technical resources. 
2. Coordinate the PMT. 
3. Coordinate work groups formed by the PMT and Water Forum. 
4. Use Water Forum and RWMG data, information, concerns, proposals and/or 

recommendations to develop interim work products and the draft and final IRWMP.  
5. Develop text, generate work products, and prepare briefing materials and 

presentations. 
6. Coordinate review of stakeholders’ comments on draft work products. 
7. Support the PMT in reconciling comments. 
8. Provide and update project timelines and schedules to help manage assignment 

deadlines.  
9. Prepare and revise, as needed, a work plan and schedule for the overall Water 

Forum and RWMG process. 
 
Roles and Responsibilities:  Facilitator, serving as a professional neutral, will: 
 

1. Manage dialogue in Water Forum and RWMG meetings and oversee the provisions 
of this charter. 

2. Design, implement and refine an effective consensus-seeking process. 
3. Encourage full participation, promote mutual understanding and cultivate shared 

responsibility at Water Forum and RWMG meetings, as necessary.  
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4. Ensure that all points of view held by Water Forum and RWMG members are heard 
and that the interests of each member’s constituencies are considered.  

5. Contribute structure and process to interactions among Water Forum, Water Forum 
RWMG and PMT members so that they are able to function effectively and make 
quality decisions. 

6. Act as a content neutral party in terms of the outcome of Water Forum and RWMG 
work products. Options or other pro-active initiatives put forth by the facilitator will 
represent a best effort to reflect the discussions of the Water Forum and RWMG.  

7. Provide assistance to members requesting help with interpersonal communications. 
8. Develop, revise and enforce ground rules.  

 

Decision-making Process 

When using a collaborative, consensus-seeking approach, a decision-making process is 
needed for purposes of negotiation and resolving conflicts. The independent agencies that 
are participating give up none of their powers or authorities and are the ultimate deciders 
of the direction their respective organizations will take with respect to participation in the 
IRWMP and to any project, program and/or policy that may be proposed. Nevertheless, 
Water Forum and RWMG members are expected to strive to reach consensus (agreement 
among all participants) in all of their decision-making.   

Consensus can be defined as a general agreement reached by a group as a whole. In 
achieving consensus, some members may strongly endorse a particular proposal while 
others may accept it as workable. Others may be able to live with the proposal. Still others 
may choose to stand aside by verbally noting a disagreement, yet allowing the group to 
move forward without them if the decision does not affect them or compromise their 
interests.  Any of these positions constitutes consensus. 
 
Water Forum Process  
 

1. When consensus is reached, the group’s decision will be memorialized through 
meeting notes, reports, etc. Once made, up to the initial adoption of the IRWMP, 
Water Forum decisions will not be revisited.   

 
2. Some members may have a fundamental disagreement with key aspects of a given 

proposal. They may be unwilling either to support or to live with the proposal as it 
stands. Parties with this opinion must suggest alternatives that move the proposal 
forward toward accommodating the interests of all. 

 
3. When consensus cannot be reached, a simple majority vote by the Stakeholders is 

to be used. The facilitator will poll the members and cards for each Stakeholder 
group will be used during the vote count.   
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RWMG Process 
 
1. The RWMG is in abeyance until the IRWMP is ready to be adopted. 

2. As with the Water Forum, the RWMG is expected to seek consensus among its 
members; however, if consensus is not forthcoming, the RWMG can poll its 
members with the position of the majority being accepted.   

3. RWMG members will give high priority consideration to Water Forum proposals 
having significant agreement among Water Forum members. 

4. Regarding final recommendations, it is understood that some RWMG members may 
be unable to make final commitments without the action of the board or other 
body of the agency or organization they represent. In this case, agreements will be 
considered tentative pending approval.  

 

Development, Endorsement and Adoption  
of the IRWMP 

 
1. Sections of the Draft IID Plan (September 2009)3, which will be circulated to Water 

Forum members for review and comment, will provide the basis for initiating 
discussion.  
 

2. If Water Forum review identifies projects, programs and/or policies requiring 
further discussion, those topics can be referred to a work group whose 
recommendations will be brought back to the Water Forum.  

 
3. If requested, the PMT will evaluate the need for additional technical or policy 

review and may authorize preparation of technical memorandums (TMs) or 
briefings that will be used to inform Water Forum or work group deliberations. TMs 
or briefings may be prepared by the consulting team or participating agencies’ staff. 
 

4. The purpose of TMs is to provide detailed analysis and information for Water 
Forum, work group or RWMG members to use in making decisions. Water Forum 
comments and written reviews will be memorialized; however, TMs and briefings 
will not be edited.  

 
5. With support of the Consultant Program Manager, the PMT will reconcile all written 

and verbal input and comments generated by the Water Forum. The Consultant 

                                                 
3 Draft IID Integrated Water Resources Management Plan (September 2009),  http://www.iid.com/Media/IID-
IRP-DRAFT-FINAL-09-21-2009.pdf  

http://www.iid.com/Media/IID-IRP-DRAFT-FINAL-09-21-2009.pdf
http://www.iid.com/Media/IID-IRP-DRAFT-FINAL-09-21-2009.pdf
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Project Manager will incorporate these to compile an administrative draft IRWMP 
for final review by Water Forum members.  
 

6. The PMT, with support of the Consulting Program Manager, will reconcile written 
Water Forum comments on the administrative draft IRWMP and complete the Draft 
IRWMP. 

 
7. Following Water Forum review and endorsement of the Draft IRWMP pursuant to 

the Charter decision-making process, the Final IRWMP will be forwarded to 
government agencies represented on the Water Forum for adoption and to all 
other stakeholders to their respective bodies for endorsement. 

 

Amendments to the Charter 
  
The Water Forum, utilizing the Charter decision-making process described above, may 
adopt changes to this Charter.  
 

Values and Principles 
 
This is a consensus-seeking, collaborative process. Water Forum and RWMG members 
affirm their commitment to work in good faith with all diverse interests represented on the 
Water Forum and RWMG. Good faith implies an obligation to regularly attend and 
participate in meetings and work groups, to strive to understand all perspectives, to 
engage in dialogue and deliberation, and to earnestly work toward building common 
ground and consensus with fellow Water Forum and/or RWMG members. 
  
It is understood that all the parties must continue to operate under their organizations’ 
guidelines and timetables. Members and their organizations may have to pursue their 
interests unilaterally during the IRWM planning process. Participants in the IRWM planning 
process are not being asked to abandon obligations to their organizations or to give up any 
rights. Even so, members must agree to work in good faith within the process.   
 
The Imperial IRWMP will not be a legally binding document. Rather, it will be a regional 
compact with accompanying commitments. Once an agency adopts the IRWMP, that act 
comes with serious responsibilities to participate in the implementation of the IRWMP. 
Thus, while, the IRWMP will be a living document that will need to change over time, an 
agency that adopts the IRWMP agrees to continue building common ground together and 
agree to resolve differences collaboratively through dialogue, and if necessary, dispute 
resolution processes. 
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ATTACHMENT A 
 
Imperial Region Map 
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ATTACHMENT B 
Water Forum Stakeholder List (Last updated: 07/16/2011) 

 

Brawley Chamber of Commerce 
Brown Alexis Brawley Chamber of Commerce 
Figari Katie Brawley Chamber of Commerce 

City of Brawley 
Arellano Yazmin City of Brawley 
Mireles Ruben A. City of Brawley 

City of Calexico 
Romero Daniel City of Calexico 
Castro Luis City of Calexico 
Rodriguez Oscar City of Calexico 
Espinoza Alejandro City of Calexico 
Finley Nick City of Calexico 
Maturino Juan C City of Calexico - Utilities Service Dept. 

City of El Centro 
Duran Ruben A. City of El Centro 
Gay John City of El Centro 
Hagen Terry City of El Centro 
Hines Randy City of El Centro 

City of Holtville 
Bradshaw David City of Holtville 
Meyerhoff Alexander City of Holtville 
Brittsan Jerry City of Holtville 

City of Imperial 
Best  Marlene D. City of Imperial 
Loper Jackie City of Imperial 
Galvan Jorge City of Imperial 

Comité Cívico Del Valle Inc. in Brawley 
Hinojosa Veronica Comité Cívico Del Valle Inc. in Brawley 
Olmedo Luis Comité Cívico Del Valle Inc. in Brawley 

County of Imperial 
Horne Andy County of Imperial 
Minnick Jim County of Imperial 
Villa Armando County of Imperial 

El Centro Chamber of Commerce & Visitors Bureau 
Du Bois, Jr Bill   
Taylor Randy El Centro Chamber of Commerce & Visitors Bureau 
Alford Cherisse El Centro Chamber of Commerce & Visitors Bureau 

Niland Sanitary District 
Godsey David Golden State Water Company 
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  Brandy Golden State Water Company 

Heber Public Utility District 

Jordan John Heber Public Utility District 
Rodriguez  Francisco Heber Public Utility District 

Imperial County Farm Bureau 
Dale  Linsey Imperial County Farm Bureau 
McBroom Mark Imperial County Farm Bureau 

Imperial Irrigation District 
Shields Tina Imperial Irrigation District Water Department 
Divine Anisa Imperial Irrigation District Water Department 

Imperial Irrigation District WCAB 
Kalin Al  IID Water Conservation Advisory Board 
Cox Mike IID Water Conservation Advisory Board 
Leimgruber Ron IID Water Conservation Advisory Board 

Imperial Valley Economic Development Corporation 

Kelley Timothy E.  Imperial Valley Economic Development Corporation 
McGrew Ed Imperial Valley Economic Development Corporation 
Topuzes Thomas Imperial Valley Economic Development Corporation 
Imperial Valley Vegetable Growers Association 
Colace Andrew Imperial Valley Vegetable Growers Association 
La Brucherie JP Imperial Valley Vegetable Growers Association 
Cox Larry Imperial Valley Vegetable Growers Association 
Jack Alex Imperial Valley Vegetable Growers Association 
Price Vickie Imperial Valley Vegetable Growers Association 

Institute for Socioeconomic Justice 
Reyes Eric Institute for Socioeconomic Justice 

Geothermal Energy Stakeholder Group 
Sullivan Bob Ormat Nevada Inc. 
Wardlow Charlene Ormat Nevada Inc. 

New River Improvement Project 
Figueroa Miguel City of Calexico-New River Committee 
USFWS Sonny Bono Salton Sea National Wildlife Refuge 
Bye Denise USFWS Sonny Bono Salton Sea National Wildlife Refuge 

Anderson Tom  USFWS Sonny Bono Salton Sea National Wildlife Refuge 
Gomez Daniel USFWS Sonny Bono Salton Sea National Wildlife Refuge 

Schoneman Chris USFWS Sonny Bono Salton Sea National Wildlife Refuge 
Hernandez Diane USFWS Sonny Bono Salton Sea National Wildlife Refuge 
 Sierra Club, California Nevada Regional Conservation Committee 

Harmon Edith California Nevada Regional Conservation Committee (CNRCC) 
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Stakeholders Groups & Interested Parties Solicited to Participate (Last updated: 7/16/2011) 

 
Water Forum Facilitator & Imperial IRWMP Program Consultant 
Schafer Dale Senior Facilitator 
Williamson Mark Principal Hydrologist, GEI Consultants, Inc. 

BLM El Centro Field Office 
Goodro Margaret Acting Field Manager 
Steward Daniel Acting Field Manager 
Trouette Andrew Natural Resource Specialist 
Zale Tom  Project Manager 

Borrego Water District 
Rolwing  Jerry  Operations Manager 
  Diana Admin Asst 

Brawley Chamber of Commerce 
Brown Alexis Administrative Secretary 
Figari Katie CEO 

CalEnergy 
Gran Mark   
Vasquez Sandra   

California State Assembly 
Duenas Tomasa Capital Director (briefing Assembly member M.Pérez) 
Gates Aida Senior Field Representative 
Terrazas-Baxter Rebecca Field Representative 
Vargas Juan Senator 

CDFG Eastern Sierra/Inland Deserts Region 
Nicol  Kimberly Environmental Program Officer 

CDPH Drinking Water Field Operations Branch 
DiBiase Bill Sanitary Engineer 
Sterchi Sean District Engineer 
CDWR Integrated Regional Water Management  
 Aljabiry  Anna Research Program Specialist 
Wong  Jennifer  Southern Region Staff 
Stuart, PE  Mark  Southern Region Chief 
Moniz Brian IRWM Regional Office Lead 

City of Brawley 
Arellano Yazmin Public Works Director-City Engineer 
Moore Rosanna Bayon City Manager 
Gaste Gordon Planning Director 
Kelley Ryan Pro Tem Mayor 
Mireles Ruben A. Operations Division Manager 
Nava George Mayor 
Sullivan Steven Associate Civil Engineer 

City of Calexico 
Castro Luis Mayor 
Rodriguez  Oscar G City Manager  
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Espinoza Alejandro Engineer Technician 
Finley Nick  General Services Director 
Maturino Juan C Engineer Technician 
Moreno Daniel Pro Tem Mayor 

City of Calipatria 
Beltran Fred B. Mayor 
Medina Romualdo J. City Manager & Planning Department 
Navarro Raul Mayor Pro Tem 

City of El Centro 
Campos Abraham Associate Engineer 
Duran Ruben A. City Manager 
Edney  Jon A. City Council Member 
Gay John Senior Engineering Manager 
Hagen Terry Director of Public Works/City Engineer 
Hines Randy Waste Water Treatment Plant Supervisor 
Villicaña Norma Planning and Zoning Director 

City of Holtville 
Bradshaw David Council Member 
Brittsan Jerry Mayor 
Goodsell Mike Pro Tem Mayor 
Ludwig Colleen  Council Member 
Meyerhoff Alexander City Manager 
Snyder Glyn City Clerk 

City of Imperial 
Best  Marlene D. City Manager  
Cox Doug Mayor 
Grant Mark Pro Tem Mayor 
Galvan Jorge Planning Manager 
Loper Jackie Public Services Director 
Valenzuela-
Romero 

Priscilla Executive Assistant 

City of Westmorland 
Barrajas Ramiro Public Works Director 
Graham Henry Mayor 
Traylor Sally City Clerk 

Coachella  Valley IRWMP 
Ruark Katie   

Comité Cívico Del Valle Inc. in Brawley 
Hinojosa Veronica Community Health Educator 
Olmedo Luis Executive Director 

County of Imperial 
Alcantar Carina Administrative Secretary 
Brunet Bill  PE, Director of Public Works 
Cabanilla Richard Planner IV 
Cordova Ralph County Executive Officer 
Fuentes Louis Board of Supervisors 
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Horne Andy 
Deputy County Executive  Officer  Natural Resources 
Development 

Minnick Jim Assistant Director 
Olague Julia Secretary - Andy Horne 
Santillan Jerry Assistant County Executive Officer 
Soto Rosa Office Supervisor 
Valenzuela Patricia Planner 3 
Villa Armando  Planning and Development Service Director 
Wyatt Gary Board of Supervisors 

Desert Wildlife Unlimited, Inc. 
Wuytens Norman Vice President 
El Centro Chamber of Commerce & Visitors Bureau 
Du Bois, Jr Bill Grower 
Kennerson Cathy Chief Executive Officer 

EnergySource 
Grogan Larry Sr. Vice President  Project Development 
Turner James T. Sr. Vice President  

Golden State Water Company 
Godsey David Local Operations Superintendent 
  Brandy   

Heber Public Utility District 
Jordan John General Manager 
Rodriguez  Francisco Lead Operator 

Imperial County Farm Bureau 
Dale  Linsey Executive Director 
McBroom Mark President 
Osterkamp Mark Executive Committee  

Imperial Irrigation District 
Aghjayan Ed  Assistant General Manager, Energy Department 
Ashurst Autumn Assistant Engineer 
Biagi Krystella Water Operations Analyst, I 
Brooke Vincent  Assistant to the Water Manager 
Dessert Matt Board of Directors 
Divine Anisa Senior Planner 
Goodsell Jennifer Government Affairs Specialist 
Hanks James C. Board of Directors 
Kelley  Kevin General Manager 
Menvielle John Pierre Board of Directors 
Ortega Antonio Government Affairs Specialist 
Rivera Gloria Chief Administrative Assistant - Secretary to IID Board 
Shields Tina Water Department, Colorado River & QSA Issues  
Stills Carl  Assistant Manager Geothermal Development  
Swarthout Patrick Government Affairs Officer 

Imperial Irrigation District WCAB 
Cox Mike WCAB Board Member - Division 3 (JC Hanks) 
Kalin Al  WCAB Chairman 
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Strahm  Ralph Past Chairman 
Imperial Valley Economic Development Corporation 
Brown Alexis   
Kelley Timothy E.  President, CEO 
McGrew Ed   
Topuzes Thomas Immediate Past Chair 
Imperial Valley Vegetable Growers Association 
Colace Andrew 2nd Vice President 
Cox Larry President 
Jack Alex Past President 
Moiola Ayron Executive Director 
Price Vickie Secretary-Mr. Cox 

Institute for Socioeconomic Justice 
Reyes Eric Executive Director 

LAFCO - Local Agency Formation Commission 
Heuberger Jurg Executive Officer 

Ormat Nevada Inc. 
Band David Water Project Engineer 
Sullivan Bob Project Manager for North Brawley 
Wardlow Charlene Director Business Development 

RWQCB Colorado River Basin Region 
Angel Jose Assistant Executive Officer 
Perdue Robert Executive Officer 
Wylie Doug Environmental Scientist 

Scripps Institution of Oceanography 
Carroll Meg Assistant Development Engineer 
Mendola Dominick Senior Development Engineer 

SDG&E - Sunrise & RER center 
Arballo Eusebio Public Affairs Specialist 

Seeley County Water District 
Valdez John Supervisor 

Sierra Club, California Nevada Regional Conservation Committee 
Harmon Edith Sierra Club 

The Holt Group -Planning & Engineering Services, for City of Calipatria & Holtville 
Arce Justina  Senior Planner 
Magana Blanca Community Programs Manager 
Mendoza Virginia Consultant Planner 

Terra-Gen Power, LLC 
Signorotti Vincent  Vice President, Land Management 

UC Cooperative Extension Imperial County 
Bali, Ph.D.  Khaled M. Irrigation/Water Management Advisor 
Boutwell  Brent  Staff Research Associate  
USBR Lower Colorado River Region, Yuma Area Office 
McCloskey Jennifer Area Manager 
Ramirez Maria Assistant Area Manager 

javascript:helpwin(95)


 
 
 
 
 

 Imperial IRWMP Charter - adopted September 9, 2010; revised July 16, 2012 
 

19 

USDA-NRCS 
Gillespie Cydean District Conservationist 
Herrere Jose   
Lee Jae Assistant State Conservationist for Field Operations 

USFWS Carlsbad Office 
Roberts Carol A. Division Chief/Salton Sea Coordinator 
USFWS Sonny Bono Salton Sea National Wildlife Refuge 
Bye Denise Administrative Asst. 
Anderson Tom  Wildlife Biologist 
Gomez Daniel Deputy Project Leader 
Schoneman Chris Project Leader 
Hernandez Diane   

USG & Sea to Sea 
Jennings Gary VP Marketing & Business Development 
Johnson Dan President 
Other Interested Parties 
Dessert Derek  DD & E 
Gonzalez Maria DD & E 
Dion Stratman Heather Townsend Public Affairs 
McIntyre David Ecology & Environment 
Pentney Sandra Ecology & Environment 
Zuppiger Kim  Ecology & Environment 
Sephton Tom Sephton Water Technology 
Simon Darren  San Diego County Water Authority 
Williams Rodney  Powder River Agri-Organic LLC 
Brock Jim Grower 
Thomas William Ram Power, Inc 
Cancino Juan Carlos California Rural Legal Assistance, Inc. 
Carlberg Jim Kent Bio Energy Corporation 
Cooke David AEI-CASC Consulting 
Gordon Martin Carbon Capture 
Gilbert Larry Grower 
Hale Ed   
Hargreaves Bob  BBK 
Herdes Bobbi Recon Environmental 
Hernandez John Retired 
Johnson Albert  CET 

Jurkevics Lauma 
State of California-Dept. of Water Resources Div. of IRWM-S. 
Region 

Kagele William LLS Navy 
Kent Ron Sempra Utilities 
Kirkpatrick Melissa Biocom 
Kraft Karl RCAC 
Lesicka Leon M.  Citizens Congressional Task Force - New River 
Nicol Kimberly   
Ochoa Nicole Center for Energy Efficiency and Renewable Technologies 
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Perez Vivian Community Care Alliance 
Reagles Rosa Salton Community Services 
Santoyo Mario Latino Water 
Sharman Lane Solana Energy Borrego Water Exchange 
Smith Kevin Green Tech Institute Town Center Carson Energy 
Turney Jim JCTurney Law 
Wilson Paul E. Nevada Geothermal 
Zabrocki Patrick Chambers Group, Inc. 
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RWMG Membership List (Not Activated) 

RWMG Membership List  

Name Title Organization 

 Supervisor Imperial County 

 Board Member Imperial Irrigation District 

  City 1 

  City 2 

  City 3 

  IID Water Conservation Advisory Board 

  Imperial Valley Economic Development Corp. 

  Imperial Region Special District (water-related) 

  Community-based/ Environmental Justice Organization 

 
 

Program Management Team Membership List  

PMT Membership List 

Andy Horne, Imperial County Tina Shields, IID 

Marlene Best, City of Imperial Anisa Divine, IID 

Mark Williamson, GEI  Dale Schafer, CCP 

 
Staff and Support Team Resources: IID, Imperial County, and the Cities (Co-leaders)  

IID  
• Lead/Program Coordinator - Tina Shields, P.E., Assistant Manger Water Department 
• Coordinator/Support - Anisa Divine, Ph.D., Senior Planner Water Department 
• Communications - Jennifer Goodsell, Government Affairs Specialist 
• Logistics - Krystella Biagi, Water Operations Analyst 
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Imperial County  
• Lead/Program Coordinator - Andy Horne, Deputy County Executive Officer  Natural 

Resources Development 

The Cities  
• City of Imperial - Marlene Best, City Manager 

Support Team  
• Consultant Program Manager – Mark Williamson, GEI Inc.  
• Facilitator - Dale Schafer, CSU Sacramento, Center for Collaborative Policy 

CDWR  
• Anna Aljabiry - Research Program Specialist 

ATTACHMENT C 
Water Forum and RWMG Ground Rules  

Water Forum and RWMG Members agree to: 

• Listen and openly discuss issues with others who hold diverse views  
• View disagreements as problems to be solved rather than battles to be won 
• Not engage in stereotyping and personal attacks on other participants 
• Not ascribe motives or intentions of other participants 
• Respect the integrity and values of other participants 
• Keep commitments once made 

 
Several specific rules apply during meetings:  The RWMG and Forum agrees to:  

• Honor time 
• Use conversational courtesy 
• Follow 25-mile rule 

This ground rule refers to pagers and phones. Electronic devices should be in the 
silent or off mode. If an individual receives a call, the call should be taken ONLY IF 
the caller would have driven 25 miles to deliver the message in person. In other 
words, phone business that causes you to leave the room should be urgent. If calls 
are not urgent, you are asked to wait for breaks or meals to return calls. 

• Appreciate humor but not engage in humor at the expense of others. 
 
Open Process 

• Meetings of the Water Forum and RWMG will be open to the public.  Agendas will 
be sent out in advance of the meetings and posted on the Imperial IRWMP 
(http://imperialirwmp.org/) and on the CDWR Water Use Efficiency web site, 
http://www.wateruseefficiency/sb7.  

http://imperialirwmp.org/
http://www.wateruseefficiency/sb7
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• At each meeting, the public will be given an opportunity to comment.  This will be a 
facilitated process and occur at specified times on the agenda. 

• Members of the public are expected to adhere to the same ground rules as Water 
Forum and RWMG members. 

 
List of Acronyms  

CAO Chief Administrative Officer 
CDHP California Department of Health 
CDWR California Department of Water Resources 
CSU California State University 
DACs Disadvantaged communities 
GEI Inc.  Geotechnical Engineers, Inc. 
IID Imperial Irrigation District 
IRWM Integrated Regional Water Management  
IRWMP Integrated Regional Water Management Plan 
NRCS Natural Resources Conservation Service 
PMT Program Management Team  
RAP Region Acceptance Process 
RWMG Regional  Water Management Group 
the Cities Incorporated cities in the Imperial Region   
TMs Technical memorandums  
USBLM United States Bureau of Land Management 
USBR United States Bureau of Reclamation 
USDA United States Department of Agriculture 
USEPA U.S. Environmental Protection Agency  
USFWS United States Fish and Wildlife Service 
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A-2 Resolutions Adopting Goals and Objectives and the Water 
Forum Charter, also Designating Forum Water Representatives 
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RESOLUTION NO. 10-109 

RESOLUTION OF THE CITY COUNCIL OF THE CITY OF EL 
CENTRO IN SUPPORT OF THE PREPARATION OF AN 
INTEGRA TED REGIONAL WATER MANAGEMENT PLAN BY 
THE IMPERIAL WATER FORUM 

WHEREAS, the Imperial Region has a fixed supply of water available from the Colorado River 
and limited groundwater available to support current and proposed future beneficial uses of water; and 

WHEREAS, local cities face water quality issues related to both drinking water and wastewater 
treatment, flood and storm water management; and supply limitations could impact economic 
development and cause conflicts; and 

WHEREAS, the California State Legislature has declared its intention to encourage local 
agencies to work cooperatively to manage their available local and imported water supplies; to improve 
the quality, quantity, and reliability of those supplies; to integrate local assets and seek mutual solutions 
to water management issues by diversifying water portfolios; and to provide funding for developing 
Integrated Regional Water Management Plans ("IRWMPs") and implementing projects identified in those 
plans; and 

WHEREAS, California Department of Water Resources has prepared guidelines for preparing an 
IRWMP, and standards to guide the content and process for developing plans and for distributing state 
bond monies; and 

WHEREAS, the City Council of the City of EI Centro, California ("City Council") finds that 
supporting the preparation of an Imperial Integrated Regional Water Management Plan will be in the best 
interest of the City ofEI Centro, California ("City"). 

NOW, THEREFORE, THE CITY COUNCIL OF THE CITY OF EL CENTRO, CALIFORNIA 
DOES HEREBY RESOLVE AS FOLLOWS: 

1. That the City hereby supports the preparation of an Imperial Integrated Regional Water 
Management Plan by the Imperial Water Forum thorough an open, participatory, and collaborative public 
process. 

2. That the City hereby accepts and endorses the proposed Imperial IRWMP Mission, Goals 
and Objectives; and the Imperial IR WMP Charter, which defines the governance and management 
structure to be used to achieve consensus, make decisions and coordinate preparation of the Imperial 
IRWMP. 

3. That the City Council hereby agrees to designate representatives to participate in the 
Imperial Water Forum and Regional Water Management Group in accordance with Charter provisions; 
and to provide staff support to Water Forum work group activities as appropriate and as resources allow. 

4. That once completed by the Water Forum, the City Council will review the draft Imperial 
IR WMP and consider adopting the final Imperial IVWMP. 

5. That the City Council authorizes and directs the City Clerk to submit a copy of this 
resolution to the Imperial IRWMP Group. 

10/10 wg\A1O-0946\Reso - Supporting IRWMP Process 



,. 


PASSED AND ADOPTED at a regular meeting of the City Council of the City of EI Centro, 
California held on the 16th day of Nov. 2010 

CITY OF EL CENTRO 

ATTEST: 

Byd
v-d-/C2.-k&-J;;Jjepuf.y 
L. Diane Caldwell, City Clerk 

APPROVED AS TO FORM: 
Office of the City Attorney 

By g~&:ix-=

L. ~;n Britton, Associate City Attorney 

STATE OF CALIFORNIA ) 
COUNTY OF IMPERIAL ) ss 
CITY OF EL CENTRO ) 

I, L. Diane Caldwell, City Clerk of the City of Centro, California, do hereby certify that the 
foregoing Resolution No. 10- 109 was duly and regularly adopted at a regular meeting of the City 
Council of the City ofEI Centro, California, held on the 16th day of Nov. 2010, by the following vote: 

AYES: 
NOES: 

Edney, Silva, Viegas-Walker, Solomon, 
None 

Sanders 

ABSENT: None 
ABSTAINED: None 

By e/cer./~&J.D~'I
L. Diane Caldwell, City Clerk 

10/10 wg\AIO-0946\Reso - Supporting IR WMP Process 2 





















RESOLUTION NO 201280

A RESOLUTION OF THE CITY COUNCIL OF THE CITY OF CALEXICO

SUPPORTING THE PREPARATION OF AN IMPERIAL INTEGRATED

REGIONAL WATER MANAGEMENT PLAN THROUGH AN OPEN

PARTICIPATORY COLLABORATIVE PUBLIC PROCESS

WHEREAS the Imperial Region has a fixed supply of water available from the Colorado

River and limited groundwater available to support current and proposed future beneficial uses

of water local cities face water quality issues related to both drinking water and wastewater

treatment flood and storm water management supply limitations could impact economic

development and cause conflicts and

WHEREAS the California State Legislature has declared its the intention to encourage

local agencies to work cooperatively to manage their available local and imported water

supplies to improve the quality quantity and reliability of those supplies to integrate local

assets and seek mutual solutions to water management issues by diversifying water portfolios
and to provide funding to development of Integrated Regional Water Management Plans

IRWMP and implement projects indentified in the plans and

WHEREAS the California Department of Water Resources has prepared guidelines for

preparing IRWMP standards to guide the content and process for developing plans and for

distributing state bond monies

THEREFORE BE IT RESOLVED that the City of Calexico hereby supports the

preparation of an Imperial Integrated Regional Water Management Plan by SpringSummer 2011

through an open participatory collaborative public process now

BE IT FURTHER RESOLVED that the City of Calexico hereby accepts and endorses the

proposed Imperial IRWMP goals and objectives and the Imperial IRWMP Water Forum

Regional Water management Group Charter Charter 14 which defines the governance and

management structure to be used to achieve consensus make decisions and coordinate

preparation of the Imperial IRWMP now

BE IT FURTHER RESOLVED that the City of Calexico hereby agrees to designate

representatives to participate in the Imperial Water Forum and Regional Water Management

Group in accordance with Charter provisions and to provide staff support to Water Forum work

group activities as appropriate and as resources allow and

BE IT FURTHER RESOLVED that once completed by the Water Forum the City of

Calexico will review and draft Imperial IRWMP and consider adopting the final Imperial
IRWMP



Resolution No 201280

Page 2

PASSED APPROVED AND ADOPTED at the regular meeting of the City Council of the City
of Calexico this 2151 day of August 2012

4Daniiomero May r

Attest

Lourdes Cordova City Clerk

oved as to

J 1 r Ly it rney

t e of Cali is

County of Imperial ss

City of Calexico

I Lourdes Cordova City Clerk of the City of Calexico do hereby certify that the above
foregoing Resolution No 201280 was duly passed and adopted by the City Council of the City
of Calexico on this 2151 day of August 2012 by the following vote to wit

Ayes Romero Hurtado Hodge Moreno Castro
Noes None

Absent None

L urdes Cordova City Clerk
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Informational Workshop
Integrated Regional Water Management Plan
Thursday, April 22, 2010, 6-8 p.m.

www.iid.com

The Imperial County Board of Supervisors and the Imperial Irrigation District Board 
of Directors will be holding a special joint meeting and public workshop to begin the 
process of developing an integrated regional water management plan. 

The purpose of this informational workshop, which is open to the public, will be to 
introduce the regional planning concept, discuss key objectives and outcomes, identify 
the most appropriate governance model and gather stakeholder input. 

The meeting starts promptly at 6 p.m. in the Imperial County Historical Society 
Pioneers Museum, 373 East Aten Road (across from Imperial Valley College) in Imperial.



www.iid.com

Informational Workshop
Integrated Regional Water Management Plan
Thursday, April 22, 2010, 6-8 p.m.

The Imperial County Board of Supervisors and the Imperial Irrigation 
District Board of Directors will be holding a special joint meeting and public 
workshop to begin the process of developing an integrated regional water 
management plan. 

The purpose of this informational workshop, which is open to the public, 
will be to introduce the regional planning concept, discuss key objectives and 
outcomes, identify the most appropriate governance model and gather 
stakeholder input. 

The meeting starts promptly at 6 p.m. in the Imperial County Historical 
Society Pioneers Museum, 373 East Aten Road (across from Imperial Valley 
College) in Imperial.



Imperial Integrated 
Regional Water Management Plan
Water Forum Meeting

www.imperialirwmp.org

  �e Imperial IRWMP water forum 
will hold its next public meeting on 
�ursday, Sept. 9, 2010, from 9-11 a.m. 

  �e water forum meeting, which is 
open to community stakeholders, 
interested parties and the public at 
large, will be held in the SDG&E 
Renewable Energy Resource Center, 
1425 Main Street, El Centro.



Imperial Integrated 
Regional Water Management Plan
Project Submi�al Workshop & Preliminary Call for Projects

www.imperialirwmp.org

�e workshop, which will be held Wednesday, Feb. 16, 2011, from 1–3:30 p.m., 
is designed to help IRWMP water forum members, other public agencies and 
nonpro�t organizations understand the IRWMP project submi�al and review 
process, and to support applicants who plan to submit project proposals.

�e preliminary call for projects will be open from Feb. 16 
through Mar. 31, 2011, and will result in a preliminary 
IRWMP project list that will be reviewed and prioritized by 
the water forum.   

�e workshop will be held at the SDG&E Renewable 
Energy Center located at 1425 Main Street in El Centro.



Notice of Intent
Development of the Imperial Integrated Regional Water Management Plan

www.imperialirwmp.org

All interested parties are invited to participate in a series of public meetings 
being held by the Imperial Water Forum. �e next meeting will be held on 
�ursday, Mar. 24, 2011 at 9 a.m. in the SDG&E Renewable Energy Center 
located at 1425 Main Street, El Centro. �is serves as a notice of intent to 
prepare the Imperial IRWMP through an open, collaborative public process.

�e Imperial Water Forum and the Imperial Regional 
Water Management Group were formed consistent with 
Water Code Section 10537 as a coalition of agencies, 
stakeholders and interested parties. �e Imperial IRWMP 
consists of the Imperial Irrigation District (surface water), 
Imperial County (groundwater), local cities and other 
special districts.

For additional information including meeting dates and 
times, please visit the Imperial IRWMP website.



Imperial Integrated 
Regional Water Management Plan
Project Submi�al Workshop & Second Call for Projects

www.imperialirwmp.org

�e workshop, which will be held Wednesday, July 20, 2011, from 
9 a.m.-Noon, is designed to help IRWMP water forum members, other 
public agencies and nonpro�t organizations to submit project proposals.

�e second call for projects will be open July 11 
through Sept. 2, 2011, and will result in an IRWMP 
project list that will be reviewed and prioritized by the 
water forum.   

�e workshop will be held at the SDG&E Renewable 
Energy Center located at 1425 Main Street in El Centro.



Ditchbank
News from theFebruary 2010

www.iid.com/Water/NewsFromTheDitchbankwww.iid.com/Water/NewsFromTheDitchbank

Questions? Please
call (760) 339-9334

Protecting the flow of progress.
Imperial Irrigation District

News for IID’s agricultural water customers

What was the decision of the QSA trial court?
On Dec. 10, 2009, the court issued a tentative ruling following 

Phase 1A trial and vacated Phase 1B and 1C trial 
dates.

On Jan. 13, 2010, Judge Roland Candee issued 
a 52-page statement of decision following Phase 
1A trial. Th is decision has not yet been made as a 
fi nal appealable judgment. According to the state-
ment of decision:

• Twelve of the agreements were the proper 
subject of a validation action, but not the fl ooding 
settlement agreement.

• Other QSA related agreements that were not in-
volved in the case were validated by operation of law.

• IID had authority to enter into the agreements and did not 
violate trust obligations.

• Th ere was no violation of confl ict of interest laws by IID 
negotiators.

• IID was not required to fi rst allocate water to landowners in 
order to proceed with the QSA.

• Th e court did not rule on whether IID complied with open 
meeting law requirements.

• Th e statute authorizing the QSA-JPA agreement is consti-
tutional.

• Th e state commissioner voting requirement does not make 

Th e California Department of Water Resources has devel-
oped a program designed to direct state grant funding to quali-
fi ed water purveyors by geographic region.

Th is integrated regional water management plan approach 
is based on the local creation of regions with common interests 
and/or concerns, and provides a funding mechanism to assist in 
the resolution of regional water issues.

Th e department has partitioned the state into hydrologic 
regions. It has earmarked $36 million for the Colorado River 
Region, an additional $10 million for disadvantaged communi-
ties and up to $1 million for the planning process for qualifi ed 
regions. Funds come from the Proposition 84 water bond  of 
2006. 

In April 2009, IID and Imperial County requested approval 
for the Imperial region during the department’s region accep-

QSA-JPA agreement an illusory contract.
• Th e QSA-JPA agreement is invalid because the third sen-

tence of section 9.2 violates California Constitu-
tion, article 16, section 7 (appropriation require-
ment).

• Th e court declines to rule on whether QSA-
JPA agreement also violates California Constitu-
tion, article 16, section 1 (debt limitation).

• Other agreements are invalid because the 
parties would not have entered into those agree-
ments without a valid QSA-JPA agreement.

• Th e court has jurisdiction to invalidate the 
three agreements with the federal government.

• Environmental challenges are dismissed as moot.
How is IID planning to respond to the decision?
On Jan. 5, 2010, the IID board adopted a resolution, stating:
1. Th e QSA is integral to the protection of Imperial Valley water 

rights and California meeting its Colorado River limits (4.4 plan).
2. It is in the best interest of the district to appeal the adverse 

rulings in the QSA cases and obtain a stay to maintain the status 
quo concerning the QSA, pending resolution of legal issues. 

3. Th e district will remain transparent and work with the 
county to resolve issues concerning the state’s obligation to miti-
gate QSA environmental impacts.

Questions, answers and updates about the QSA

Today’s
questions come 
from Westmor-
land farmer
Raul Rodriguez 

Hey, I’d like 
to know...

See QSA, Page 4

tance process. Th is region has been approved by the depart-
ment, which is the fi rst step in the development of an Imperial 
integrated regional water management plan.

Stakeholder interviews are being conducted by Dale Scha-
fer, a senior mediator with the Center for Collaborative Policy, 
a branch of California State University, Sacramento. Schafer is 
acting as a neutral facilitator. An initial planning meeting is an-
ticipated in late February or in March.

A number of documents (a map of the Imperial region, fre-
quently-asked questions, governance and oversight documents, 
the executive summary, etc.) are available at:

www.imperialirwmp.org

You may also contact Jennifer Goodsell, IID’s government 
aff airs specialist, at (760) 339-9319 or via e-mail by writing to:

 jgoodsell@iid.com.

Integrated regional water management plan info available



Th e program coordi-
nating committee, which 
oversees the IID/MWD 
water conservation pro-
gram, has authorized 
funding for a contract to 
demonstrate the removal 
of accumulated sediment 
in the Singh reservoir. 
Th e work is to be com-
pleted without damage 
to its earthen clay liner.

R. E. Staite, a dredg-
ing contractor, has been 
awarded the contract to 
perform the work. Staite 
will utilize the services of 
Tornado Motion to do the actual dredging while they will perform 
the remainder of the work.

Tornado Motion utilizes a special pump to remove more ma-
terial than normal dredging pumps and causes less sediment dis-
turbance. Th e pump will be mounted on a barge that will be teth-
ered to anchors located on the banks of the reservoir.

An underwater camera and other sensors will provide the op-
erator the necessary visual data to keep the pump from damaging 
the clay lining at the bottom of the reservoir. In addition, constant 
water level data allows the operator to gauge the depth to the de-
signed reservoir bottom. A discharge pipe will carry the water and 
sediment (slurry) to holding ponds where the solids will settle out. 
Th is dredging method allows the work to be performed while the 
reservoir is in operation.

Approximately 35,000 cubic yards of slurry will be pumped by 
the dredger into a series of holding ponds that will be constructed 
on IID property located immediately south of the reservoir. Th e 

Expected to start in February, a special pump will be mounted on a barge to carefully remove sediment 

from the bottom of the Singh reservoir.

slurry will be pumped to these ponds and, aft er the sediment settles 
out, clarifi ed water will either be pumped back into the reservoir or 
will be directed to the nearby Nutmeg canal by gravity.

To monitor and prevent seepage that may occur from the 
ponds into an agricultural fi eld located west of the ponds, four 
groundwater observation wells and two additional interceptor tile 
lines will be installed between the ponds and the edge of the fi eld.

Th e work is expected to be completed in 45 days and is sched-
uled to start by the middle of February. Th e coordinating commit-
tee will analyze and evaluate the system operation, work method-
ology, and cost per yard for dredging the material and will consider 
sediment removal from other reservoirs using this same method. 

George Cairo Engineering has been tasked with construction 
management, including inspection, documentation, development 
and presentation of an aft er-action report for the committee and 
IID use aft er the contract is completed.

Dredging of Singh reservoir to begin in February

(Left) IID water construction crews build and (right) pour concrete slurry to encase three 72-inch pipes that will move water 

along the Westside Main Canal as it is routed under the road to accommodate the Highway 111/78 Brawley bypass.

2
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Th e Drop 2 reservoir, located east of El Centro at the old 
Brock Ranch Experimental Research Station, is about 90 percent 
complete and ahead of schedule, project managers say.

Th e former experimental station provided a semi-developed 
location for the project. Th e reser-
voir has been designed to operate 
by gravity so that pumps are not 
required. Th e reservoir can store 
8,000 acre-feet of water; it consists 
of two water storage cells that are 
lined with a polyethylene material 
to prevent seepage. Inlet and outlet 
structures connect the reservoir to 
the All-American Canal. 

With an inlet and outlet ca-
pacity of 1,800 cubic feet  per sec-
ond, the reservoir can be fi lled  or 
emptied in three days.

Th e reservoir became a reality through a funding agreement 
among the Bureau of Reclamation, the Southern Nevada Water 
Authority, Central Arizona Project and the Metropolitan Water 
District of Southern California.

Th e three agencies are funding the $172 million cost to con-
struct the reservoir. In turn, they are sharing the Colorado River 
water that will be conserved. Th is is water that would have other-
wise fl owed into Mexico.

With the completion of the 
reservoir, the water the reser-
voir conserves will be diverted 
into, and held by, the structure 
until the water is needed by the 
Imperial Irrigation District. In 
turn, the three agencies will re-
ceive a share of the conserved 
amount of water via their diver-
sion intakes at lakes Mead and 
Havasu. 

Once construction is com-
pleted, the reservoir and canal 
facilities will be permanently 

fenced.
For more information, please see page 30 of the following 

document:
www.usbr.gov/lc/region/g4000/AOP2010/AOP10.pdf

Construction of Drop 2 reservoir 90 percent complete

One of the inlet structures at the Drop 2 reservoir.

New water cards required
A new water card titled “Certifi cate of Ownership and Autho-

rization of Owner Designee or Tenant,” is required to be complet-
ed and received by the IID Water Department’s administration 
offi  ce for each fi eld.

If you have not submitted an acceptable new water card since 
January 2009 (under the new format) you must do so immedi-
ately.

For those fi elds that the district has not received an accept-
able new water card, IID will be attempting to contact customers. 
Th ose who refuse to comply will, at the direction of the board of 
directors, be denied water delivery service until the Water De-
partment administration receives an acceptable new water card 
for the fi eld.

Th e new water card essentially asks for the same information 
as the previous water card: fi eld information, current legal owner 
of the fi eld, designee (if applicable) and tenant. Th is will enable 
the IID to maintain current information about its water users for 
billing, water availability and correspondence purposes. 

IID appreciates those customers who have complied and for 
their patience as the district continues to process and validate the 
thousands of new water cards that have been received. 

New water cards are available at division offi  ces and at:
www.iid.com/Water/WaterCardUpdate  
Please contact the Water Department’s key customer coordi-

nator at (760) 339-9334 for assistance.

IID off ers on-line water ordering 
Th e TruePoint online Web portal, where customers can place 

water orders and view consumption reports, is available to all district 

water account holders who place water orders through divisions.
Th is new way of ordering water does not replace the practice 

of customers desiring to place their water orders personally or 
over the telephone. Th e ability to place water orders through the 
online Web portal is simply an additional option.

Other functions available through the Web portal include:
• Ability to view and print a daily listing of accounts for wa-

ter orders.
• Field delivery details, such as time and fl ow changes.
• Consumption report by fi eld per month and annually. 
Agricultural water customers interested in exploring the 

Web portal may visit: www.iid.com/Water. When there, click on 
the “Water Card” tab. Please read the introductory letter and the 
instructions on how to apply for an IID online account before 
attempting the options.

Water Conservation Advisory Board
Th e Water Conservation Advisory Board normally meets 

the second Th ursday of each month (except in August) at 1:30 
p.m. in IID’s Water Control Center conference room in Imperial. 
Meetings are open to the public; comments are welcome.

Interested parties are advised to check the IID community 
calendar at www.iid.com to confi rm meeting schedules. Th ese 
are posted at least 72 hours prior to each meeting. Th e agenda 
can be accessed via the IID Web site at:

www.iid.com/Water/WaterConservationAdvisoryBoard

Th e WCAB’s newly-elected chairman, Al Kalin, said that in 
future meetings the board will consider discussing issues like the 
Quantifi cation Settlement Agreement and IID’s system conser-
vation plan. Th e WCAB may also schedule a tour of the Palo 
Verde Irrigation District to view its sequential runs.
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4. Th e district intends to preserve all possible options to re-
solve QSA legal issues (such as legal review, renegotiation, legis-
lation, executive remedies). 

5. Th e district held a public 
workshop concerning the QSA on 
February 2.

6. Further, IID is seeking a sec-
ond opinion from outside counsel 
concerning the court’s decision. 

Board resolution #2-2010 is available on the IID Web site at:
www.iid.com/About/2010BoardResolutions

Background
Th e QSA and related agreements are a collection of many 

contracts signed in October 2003 in an attempt to reach an over-
all quantifi cation, settlement and transfer of various Colorado 
River water allotments. It is a contract between the federal gov-
ernment, California and four Southern California water districts, 
including Imperial Irrigation District and the Coachella Valley 
Water District, designed to confi rm the amount of Colorado Riv-
er water available to states and other users along the river.

Th e coordinated cases in this proceeding are the result of 
the litigation that has followed the signing of the QSA, includ-

ing, but not limited to, actions seeking validation of the agree-
ments and California Environmental Quality Act challenges. 

IID sought to “validate” the water deal through a lawsuit de-
signed to protect the agency from 
future legal challenges. Litigants in-
cluding Imperial County farmers, 
water agencies, Imperial County 
government and its air pollution 
control district have since joined 

in with various legal challenges and defenses.
A Web site has been established at the behest of coordination 

trial Judge Roland L. Candee to aid in the processing of these co-
ordinated proceedings and to ensure that information about the 
cases is readily available to the public. Th e Web site is:

www.saccourt.ca.gov/coordinated-cases/qsa/qsa.aspx

 Here, case information on the individual actions that make 
up this coordinated proceeding, tentative ruling information, 
minutes from court proceedings, court orders and a current 
master service list can be found. 

Th e court scheduled the next hearing date for Feb. 11, 2010, 
in state Superior Court, Sacramento. Th e daily trial calendar for 
the Superior Court of California Web site is:  

www.saccourt.ca.gov/civil/daily-trial-calendar.aspx

Continued from front page

Miss an IID Board meeting? The IID Web site now con-
tains a link where recorded IID board meetings can 
be played in brief, or in their entirety. Please visit:

www.iid.com/About/RecordedIIDMeetingsandEvents

As part of the IID/SDCWA water transfer mitigation pro-
gram, IID has partnered with the Imperial County Air Pollution 
Control District, Torres-Martinez Desert Cahuilla Indians and 
the state of California to develop an air-monitoring system for 
the Salton Sea area. Th ese agencies, along with members of the 
Salton Sea Ecosystem Restoration Program, assisted in the design 
and development of the monitoring system.

Th e six-station system, funded by the water transfer Joint 
Powers Authority, will monitor metrological data and particu-
late matter (dust) at six sites around the Salton Sea. Th e system 
will be used to establish local wind patterns, record local weather 

data and identify po-
tential sources of dust 
emissions. Th is infor-
mation will be useful 
in developing site spe-
cifi c mitigation mea-
sures to reduce dust 
emission in the Impe-
rial Valley.

One of the sites, 
located at the north 
end of the sea, will 
be maintained by the 
Torres-Martinez tribe 
and the other fi ve sites, 
located around the 
east, south and west 

District partners with county, 

others to monitor air at Salton Sea

perimeter of the sea will be operated by Imperial County. Th e air 
quality information from the sites will be compiled and audited 
by the state and will be made public via the Internet.  

Construction and installation of the sites is underway and 
will be completed in the next few weeks. Aft er a short training 
and testing phase, the sites will become operational and will pro-
vide useful data by the end of February.

IID, Imperial County, Torres-Martinez Indians, state of California and 

members of the Salton Sea Ecosystem Restoration Program assisted 

in the design and development of the air monitoring systems

QSA



ASCE – APWA Imperial Valley

Status of the Integrated Regional Water Management Plan

(IRWMP)

Anisa Divine, Ph.D.

Senior Planner, Imperial Irrigation District

Wednesday, May 30, 2012

12:00pm – 1:00pm.

Location: Police Activities League (PAL) FacilityLocation: Police Activities League (PAL) Facility

(park in back)

1100 N. 4th Street

El Centro, CA 9224

Please RSVP by Tuesday May 29th at 12:00p.m.

To David Dale, ph: 960-8500 or e-mail @ ddale@dceinc.pro

Member RSVP $12

Member walk-in $17

Non-member RSVP $17

Non-member walk-in $22



IRWMP Radio Script 
 
The Imperial Integrated Regional Water Management Plan is rounding 
its final stage which will provide a long-term roadmap for the growth 
and development of our regional water supply and the economy. 
  
A draft of the plan is available online at www.imperialirwmp.org, or you 
can view it at the Calexico, El Centro, Holtville, Imperial and Brawley 
public libraries. A special meeting to discuss the plan is being held on 
Thursday, Aug. 16, at 5 p.m. in the Condit Auditorium. All comments are 
due on Friday, Sept. 14. For more information, please visit the Imperial 
IRWMP website. 



Imperial Integrated 
Regional Water Management Plan
Public Review Dra� Available on July 30

www.imperialirwmp.org

�e Imperial Integrated Regional Water Management Plan will provide a 
long-term roadmap for the growth and development of the regional water supply 
and the economy. In the near term, the IRWMP will identify priorities for regional 
projects and assist the region in qualifying for available bond funding through 
Propositions 84 and 1E. �e plan is driven by the grant-funding cycle of the 
California Department of Water Resources.
 
�e Public Review Dra� will be available on July 30 and public 
comments are due August 24. �e dra� can be found at 
Calexico, El Centro, Imperial, & Brawley public libraries. �ere 
will be a water forum and public meeting to discuss, review and 
take comments on August 16. For more information, please 
visit our website or contact Krystella Biagi at kmbiagi@iid.com.



Imperial Integrated Regional Water Management Plan 

Public review draft available 
 

The Imperial Integrated Regional Water Management Plan will provide a long-term roadmap for 
the growth and development of the regional water supply and the economy. In the near term, the 
IRWMP will identify priorities for regional projects and assist the region in qualifying for 
available bond funding through Propositions 84 and 1E and is driven by the grant-funding cycle 
of the California Department of Water Resources. 

The Imperial IRWMP is soliciting public input during a special public review period of the draft 
plan. Public review began on July 30 and comments are due Sept. 14. The group will hold a 
water forum and public meeting to discuss, review and take comments on Aug. 16. The meeting 
will take place at 5 p.m. in Condit Auditorium located at 1285 Broadway in El Centro. 

The draft plan may be downloaded electronically by visiting www.imperialirwmp.org. Or a 
printed version can be viewed at the following locations: 

Camarena Memorial Library 
850 Encinas Ave. 
Calexico 
 
The Community Center Branch Library 
375 S. 1st St. 
El Centro 
 
Brawley Public Library 
400 Main St. 
Brawley 
 
Imperial Public Library 
200 W. 9th St. 
Imperial 
 
Meyer Memorial Library 
101 E. 6th St. 
Holtville 

For more information, please visit our website at www.imperialirwmp.org or contact Krystella 
Biagi at kmbiagi@iid.com. 

 

mailto:kmbiagi@iid.com


   

IRWM FAQ 

 
Integrated Regional Water Management Planning 
(IRWMP)  
 

Goals of IRWMP 
• Foster Regional Partnerships and Resolve Conflicts  
• Integrate Resources Management Decisions 
• Diversify Regional Water Portfolios 
• Reduce Costs and Maximize Value 
• Provide for Sustainability 

   

What is Proposition 84? 

PROPOSITION 84, the Safe Drinking Water, Water Quality 
and Supply, Flood Control, River and Coastal Protection 
Act passed by California voters in November 2006. 
Administered by DWR, Proposition 84 includes funding for 
the IRWM Grant Program. This bond act provides $5.4 
billion for various water related purposes and $1 billion 
for Integrated Regional Water Management Planning 
efforts.  This IRWMP funding is allocated by region with 
$36 million for the Colorado River Region as shown in the 
graphic and $100 million in unallocated funding.   

What types of projects are 
contemplated?  

The intent of Proposition 84 is to encourage integrated 
regional strategies for management of water resources. 
Proposition 84 will fund projects that use multiple 
strategies resulting in multiple benefits. Such projects would include one or more of the following 
elements: 

Reduce Water Demand 

• Agricultural Water Use Efficiency 

• Urban Water Use Efficiency 

Improve Operational Efficiency & Transfers 

• Conveyance 

• System Reoperation 

• Water Transfers 

Increase Water Supply 

• Conjunctive Management & 
Groundwater Storage 

• Desalination –Brackish & Seawater 

• Precipitation Enhancement 

• Recycled Municipal Water 

• Surface Storage – CALFED 

• Surface Storage – Local 

Improve Water Quality 

• Drinking Water Treatment and 
Distribution 

• Groundwater/Aquifer Remediation 

• Matching Quality to Use 

• Pollution Prevention 

• Urban Runoff Management 



 
 

 

 

Practice Resource Stewardship 

• Agricultural Lands Stewardship 

• Economic Incentives (Loans, Grants, and 
Water Pricing) 

• Ecosystem Restoration 

• Floodplain Management 

• Recharge Areas Protection 

• Urban Land Use Management 

• Water‐Dependent Recreation 

• Watershed Management 

 

The IRWM Process 

• Stakeholders develop an IRWM Plan  
o Regional goals  
o Regional objectives for water management 

• Prioritize achievement of Plan goals and objectives  
• Select projects that best meet the regional priorities 

  



Imperial IRWMP
INTEGRATED REGIONAL WATER MANAGEMENT PLAN

For additional information on the Imperial IRWMP or the CDWR Program, please visit the 

project web sites or call:

• Imperial IRWMP website – http://www.imperialirwmp.org

• CDWR IRWM Program website – http://www.water.ca.gov/irwm

• Contact Jennifer Goodsell. Email: info@imperialirwmp.org Telephone: 760-339-9319

• Findings to provide guidelines on which 
CDWR’s Resource Management Strategies 
will be integrated to meet the Imperial Region 
goals.  CDWR recommends that local regions 
review the RMS identifi ed in California Water 
Plan Update 2009. 

• Project Ranking and Evaluation Criteria have 
been developed to ensure an open, fair and 
transparent process for prioritizing projects 
to be included in the Imperial Proposition 84 
Implementation Grant application.  

What are the next steps for the 
Water Forum?

• Hold work group and workshop meetings 
to complete review of remaining RMS and 
make fi ndings related to improving water 
quality and improving fl ood management, 
as well as environmental enhancement 
and coordinated land use/water supply 
management.  The fi ndings will be integrated 
to meet Imperial IRWMP’s goals and defi ne 
the projects, programs, and policies that may 
be implemented by local agencies.

• Conduct a second call for projects in summer 

2011 to include as many projects as possible 

in the Imperial IRWMP and to ensure that the 

DACs in the region have their water supply and 

quality needs addressed.

• Project ranking, evaluation and integration.  
The projects submitted will be reviewed and 
prioritized according to how well they meet 1) 
Imperial IRWMP’s goals and objectives; and 2) 
CDWR’s Proposition 84 Implementation Grant 
funding requirements.  In order to be included 
in the Imperial Region’s grant application, a 
project should provide regional benefi ts.

• Complete technical studies and reports, 
including regional economic evaluation and 
the vulnerability of the Imperial Region to 
climate change.

• Defi ne funding and oversight for 
implementation of the Imperial IRWMP.

• Prepare Draft and Final IRWMP for adoption 
by stakeholders.  The Imperial IRWMP will 
include an implementation plan that identifi es 
roles and responsibilities, costs, resource 
commitments, and timelines.  Under CDWR 
guidelines, IID, Imperial County and at least 
one city need to adopt the IRWMP. 

• Prepare and submit CDWR Proposition 84 
Implementation Grant Application – Mid-2012.

How much funding is available to 
the Imperial Region?

The Imperial Region will be competing with 

other IRWMPs within the Colorado River Basin 

(Coachella, Mojave, and possibly Borrego) for 

Proposition 84 Implementation Grant funds.  

A total of $36 M is allocated to the Colorado 

River Basin.  Eligible projects must be designed 

and must have required permits; environmental 

clearance, fi nancing and partnering agreements.  

Competitive projects will also have to meet the 

State’s preferences and priorities for use of the 

grant monies.  Thus, the amount of funding the 

Imperial Region will apply for will depend on 

how well the projects submitted meet the State’s 

criteria.  CDWR has not released the schedule for 

the remaining two rounds of the Proposition 84 

Implementation Grant; however, it is likely that 

Round 2 will be in the summer of 2012, and that 

Round 3 will be sometime in 2013.

What is the Imperial Integrated 
Regional Water Management Plan 
(IRWMP)?

The Imperial IRWMP will be the result of a 

collaborative process by the Imperial Water Forum, 

a group of stakeholder representatives from public 

agencies and organized stakeholder groups.  The 

Imperial Water Forum was convened to develop 

Resource Management Strategies (RMS) for the 

Imperial Region to increase its water supply, reduce 

water demand, improve water quality, enhance its 

environmental resources and manage fl ood and 

stormwater.  The Imperial IRWMP, which is part 

of the California Department of Water Resource’s 

Integrated Regional Water Management Program, 

is being developed to meet state standards.  The 

legislative intent is to encourage local stakeholders 

to improve water management, prioritize state 

and regional investments, and ensure the highest 

return on investment of taxpayer money, whether 

state bond or other local public agency funds.  

The Imperial IRWMP does not impinge on any of 

its participating agencies’ authorities and is not 

intended to add another layer of bureaucracy.  

Instead, it is to provide a mechanism to focus and 

integrate the separate agencies’ authorities for a 

common purpose and to benefi t the entire region.  

A stakeholder agency will need to adopt the 

Imperial IRWMP to be eligible to obtain Proposition 

84 funding.

Frequently Asked Questions

Summer 2011



What are the benefi ts 
of the Imperial 
IRWMP?

The mission of the Imperial 

Water Forum is to preserve 

and enhance the economic 

and environmental health and 

well-being of the Imperial 

Region through the regional stewardship and 

comprehensive management of water resources in 

a practical, cost effective and responsible manner.  

The Imperial IRWMP covers a 40-year planning 

horizon, from 2010 to 2050.  Intended benefi ts 

include: 

• Protect local water rights

• Defi ne a water supply portfolio to support and 
promote economic development 

• Sustain the local agricultural economy 

• Qualify the Imperial Region for state bond 
funding 

• Support Disadvantaged Communities (DACs) 
in meeting water supply and water quality 
needs

• Assist Imperial Irrigation District (IID), the cities, 
and the county to streamline their review and 
permitting processes 

• Resolve confl icts by providing an alternative to 
litigation 

What are the Imperial IRWMP Goals? 

The Imperial Water Forum has adopted and prioritized 

four goals, as well as a fi nal overarching one:

1. Water Supply – Diversify the regional water 
supply portfolio to ensure a long-term, 
verifi able, reliable and sustainable supply 
to meet current and future agricultural, 
municipal, commercial, industrial and 
environmental demands.

2. Water Quality – Protect water quality for 
benefi cial uses consistent with regional 
community interests and the Regional Water 
Quality Control Board (RWQCB) Basin Plan 
through cooperation with stakeholders, local 
and state agencies.

3. Environmental Protection and 
Enhancement – Protect and enhance aquatic 
ecosystems and wildlife habitat consistent 

with municipal, commercial, industrial and 
agricultural land uses.

4. Flood Protection and Stormwater 
Management – Protect life and property from 
fl ooding and develop regional and local fl ood 
protection and storm water management 
strategies.

To realize the goal to diversify the region’s water 

supply, the Water Forum identifi ed development 

of a groundwater bank to store Colorado River 

water as the number one priority.  In some years, 

IID customers do not use all of the water to which 

the district is entitled.  In this case, if the Colorado 

River supply is not diverted and stored, others 

on the Colorado River are able to use this water 

and its use is lost to the Imperial Region.  On the 

other hand, if IID has to divert more water than its 

entitlement, these overruns must be paid back. 

5. Regional Policy Goals – Develop regional 
policies, in accordance with and respecting 
the individual agencies’ jurisdiction and 
authorities, by engaging the water and land 
use agencies and other interested parties in a 
cooperative, regional approach. 

The Imperial Water Forum anticipates that this 

overarching goal will improve coordination during 

local land use and water supply appropriation 

decision-making, expedite review of proposed 

new development and streamline the permitting 

process, thereby supporting economic 

development and providing jobs.

Who are the participants in the 
Imperial Water Forum and planning 
process? 

The Imperial Water Forum is comprised of 20 

self-designated stakeholder representatives 

from public agencies and organized stakeholder 

groups.  Membership is inclusive to ensure broad 

representation and accommodate a diversity of 

perspectives.  Members are incorporated into the 

Imperial Water Forum by indicating their support 

for the planning process through a resolution 

approved by their governing boards or by their 

established governance structure. Participation 

and input from interested parties is welcomed and 

encouraged, and State and federal agencies serve 

an important advisory role.

Stakeholders
Imperial Irrigation District
County of Imperial 
City of Brawley
City of Calexico
City of El Centro
City of Imperial 
City of Holtville
Brawley Chamber of Commerce
Heber Public Utility District 
Niland Sanitary District
Imperial County Farm Bureau

Imperial Valley Vegetable Growers 
Association

IID Water Conservation Advisory Board
Imperial Valley Economic 

Development Corporation
El Centro Chamber of Commerce 

& Visitor Bureau
Geothermal Stakeholders Group 

[Ormat Nevada, Inc., CalEnergy, Inc., 
EnergySource, Inc.]

Comite Civico Del Valle Inc. in Brawley
Institute for Socioeconomic Justice
Sierra Club 

Interested Parties, State, 
and Federal Agencies
California Department of Water 

Resources
California Regional Water Quality 

Control Board, Colorado River Region
U.S. Bureau of Land Management, 

El Centro
U.S. Bureau of Reclamation
U.S. Fish and Wildlife Service Sonny 

Bono Salton Sea National Wildlife 
Refuge

(1) Current stakeholders and agencies. 

Water Forum Participants (1)

What steps have been taken by the 
Imperial Water Forum to develop 
the Imperial IRWMP?

The Imperial Water Forum has accomplished the 

following: 

• Region Acceptance Process – A document 
was prepared and California Department 
of Water Resources (CDWR) approved the 
Imperial Region.  This was necessary to qualify 
for Proposition 84 Planning Grant funding. 

• Stakeholder Assessment – Interviews were 
conducted with community leaders to identify 
issues, needs and ideas to improve water 
management. 

• Kick-off Event – A public meeting was 
held in April 2010 to convene the Imperial 
Water Forum.  To date, there have been 
10 Imperial Water Forum meetings (the fi rst 
was in June 2010). 

• Work Groups and Workshops – Work 
groups were formed to develop the Imperial 
Region’s mission, goals and objectives; defi ne 
how the Imperial Water Forum would operate; 
to identify measures to increase water supply 
and reduce water demand; and to formulate 
potential projects.  Workshops have been 
held to address specifi c water planning 
management objectives.  Work group and 
workshop fi ndings and recommendations are 
acted on by the Imperial Water Forum.  

• Proposition 84 Planning Grant Application 
– Effort to establish the Imperial Water Forum, 
develop the Imperial IRWMP and to prepare 
and submit to CDWR a Proposition 84 IRWMP 
Planning Grant application was funded by 
IID using monies provided by a renewable 
energy company as defi ned in its water supply 
agreement.  CDWR has awarded the Imperial 
Region $1M to support development of the 
Imperial IRWMP.   

• Preliminary Call for Projects – The Imperial 
Water Forum issued a preliminary call for 
projects and twenty projects were submitted.  
Proposed projects were for groundwater 
storage of Colorado River, upgrade 
wastewater treatment plants, ecosystem 
enhancement and water quality improvement. 

What actions have 
been taken by the 
Imperial Water 
Forum?

To date, the Imperial Water 

Forum has adopted:

• Imperial IRWMP Mission, 
Goals and Objectives.

• Imperial IRWMP Water 
Forum and Regional 
Water Management Group Charter to defi ne 
the governance structure.
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Imperial IRWMP 
Integrated Regional Water Management Plan 
HTTP://IMPERIALIRWMP.ORG/  

Water Forum Membership  
  
 

1 Brawley Chamber of Commerce  

2 Calexico New River Committee 

3 City of Brawley  

4 City of Calexico  

5 City of El Centro  

6 City of Holtville  

7 City of Imperial 

8 City of Westmorland  

9 Comité Cívico Del Valle Inc. in Brawley  

10 County of Imperial 

11 El Centro Chamber of Commerce & Visitors Bureau 

12 Geothermal Energy Stakeholder Group 

13 Heber Public Utility District 

14 IID Water Conservation Advisory Board 

15 Imperial County Farm Bureau 

16 Imperial Irrigation District 

17 Imperial Valley Economic Development Corporation 

18 Imperial Valley Vegetable Growers Association 

19 Institute for Socioeconomic Justice 

20 Niland Sanitary District 

21 Sierra Club, California Nevada Regional Conservation Committee 

22 USFWS Sonny Bono Salton Sea National Wildlife Refuge 

Adoption Resolution Included 

• 22 Water Forum Members  
• 13 adopted  
• 3 did not have governing bodies to adopt: 

Geothermal Energy Stakeholder Group, Sierra 
Club, CA NEV Regional CC, USFWS Sonny Bono 
Refuge   

• 2 voted no – IID Water Conservation Advisory 
Board, Imperial County Farm Bureau  

• 4 did not take action– City of Calexico, Comité 
Civico Del Valle Inc.  in Brawley; Imperial Valley 
Vegetable Growers Association , and Institute 
for Socioeconomic Justice 















 

 

      

 

 

 
 

 RESOLUTION NO.13-16 
 

A RESOLUTION OF THE CITY COUNCIL OF THE CITY OF 

HOLTVILLE, CALIFORNIA, ADOPTING THE 2012 IMPERIAL 

INTEGRATED REGIONAL WATER MANAGEMENT PLAN AND 

AGREEING TO PARTICIPATE IN FUTURE IMPERIAL 

INTEGRATED REGIONAL WATER PLANNING EFFORTS. 

 

 

WHEREAS, the California State Legislature has declared its intention to encourage local 
agencies to work cooperatively to manage their available local and imported water 
supplies; to improve the quality, quantity, and reliability of those supplies; to integrate 
local assets and seek mutual solutions to water management issues by diversifying water 
portfolios; and to provide funding for development of regional water management plans 
and projects identified in those plans; and 
 
WHEREAS, the California Department of Water Resources has issued guidelines for 
preparing an Integrated Regional Water Management Plan (IRWMP) and for distributing 
State bond monies; and in September 2009 accepted the Imperial Region into its IRWM 
grant program, a requirement for IRWM grant funding eligibility; and 
 
WHEREAS, the Imperial Water Forum was convened in June 2010 to provide the 
mechanism for Imperial Region stakeholders, representing a wide array of interests, to 
work together in an open, participatory, collaborative public process to formulate and 
support implementation of long-term water management solutions resulting in the 
Imperial IRWMP; and 
 
WHEREAS, the Imperial IRWMP represents the collective vision and wisdom of Imperial 
Region stakeholders, defines a portfolio of cost-effective water supply strategies, serves 
as a resource the Region can use to define long-term needs and priorities for water-
related projects, and qualifies projects that are proposed by adopting agencies for State 
funding; and  
 
WHEREAS, the Imperial IRWMP does not replace or supersede local water supply or 
land use planning, nor usurp any water district, city, or county authorities; and 
 
WHEREAS, the Imperial IRWMP does not bind the adopting agency to any policies, but 
rather acts as a roadmap for the region’s water related goals;  
 
NOW, THEREFORE, BE IT RESOLVED, that the City of Holtville  hereby adopts the 
2012 Imperial IRWMP as endorsed by a majority of stakeholders attending  the October 
18, 2012 Water Forum meeting; and  
 
 
 



 

 

      

 

 

 
 
BE IT FURTHER RESOLVED, that the City of Holtville hereby agrees to participate in 
future Imperial IRWMP water planning efforts and/or updates.  
 
 

 

CITY OF HOLTVILLE 

 

 

BY: _______________________ 

Mike Goodsell, Mayor 

 

APPROVED AS TO FORM BY: 

 

 

____________________________ 

Steven Walker, City Attorney 

 

 

STATE OF CALIFORNIA 

COUNTY OF IMPERIAL 

CITY OF HOLTVILLE 

 

I, Glyn Snyder, City Clerk of the City of Holtville, California, do hereby certify that 

the foregoing resolution was duly passed, approved and adopted by the City Council of 

the City of Holtville, California, at its regular scheduled meeting held on the 25th day of 

March, 2013.  

 

Attest: 

City Clerk of Holtville California 

 

 

By: ____________________________   (Seal) 

Glyn Snyder, City Clerk 



























    

Imperial IRWMP  
Integrated Regional Water Management Plan  

Resolution to Adopt 

 

 
WHEREAS, the California State Legislature has declared its intention to encourage local agencies to 
work cooperatively to manage their available local and imported water supplies; to improve the quality, 
quantity, and reliability of those supplies; to integrate local assets and seek mutual solutions to water 
management issues by diversifying water portfolios; and to provide funding for development of 
regional water management plans and projects identified in those plans; and 

 
WHEREAS, the California Department of Water Resources has issued guidelines for preparing an 
Integrated Regional Water Management Plan (IRWMP) and for distributing State bond monies; and in 
September 2009 accepted the Imperial Region into its IRWM grant program, a requirement for IRWM grant 

funding eligibility; and 

 
WHEREAS, the Imperial Water Forum was convened in June 2010 to provide the mechanism for 

Imperial Region stakeholders, representing a wide array of interests, to work together in an open, 

participatory, collaborative public process to formulate and support the implementation of long-term 

water management solutions resulting in the Imperial IRWMP; and 

 

WHEREAS, the Imperial IRWMP represents the collective vision and wisdom of Imperial Region 

stakeholders, defines a portfolio of cost-effective water supply strategies, serves as a resource the 

Region can use to define long-term needs and priorities for water-related projects, and qualifies 

projects that are proposed by adopting agencies for State funding; and  

 

WHEREAS, the Imperial IRWMP does not replace or supersede local water supply or land use 

planning, nor usurp any water district, city, or county authorities; and 

 

WHEREAS, the Imperial IRWMP does not bind the adopting agency to any policies, but rather acts as 

a roadmap for the region’s water related goals;  

 

NOW, THEREFORE, BE IT RESOLVED, that the Imperial Valley Economic Development Corporation 

hereby adopts the 2012 Imperial IRWMP as endorsed by a majority of stakeholders attending  the 

October 18, 2012 Water Forum meeting ; and  
 
 
 
 
 
 
 
////////////// 



 
BE IT FURTHER RESOLVED, that the Imperial Valley Economic Development Corporation hereby agrees 
to participate in future Imperial IRWMP water planning efforts and/or updates.  
 
 
I, Timothy E. Kelley, herby certify that I am the duly appointed and acting President & CEO of 
Imperial Valley Economic Development Corporation, and, acting in that capacity, I approve the 
foregoing Resolution. 
 
Date: 11/06/2012   ______________________    
     Timothy E. Kelley  
 
 



   P.O. Box 2374 Calexico, CA  92231 PH. (760) 357-8389 Fax (760) 357-8779 
E-mail:  info@calexiconewriver.com     Web:  www.CalexicoNewRiver.org 

 
 
 

 
 
A resolution of the Calexico New River Committee in support of adoption of the Imperial 
Integrated Regional Water Management Plan 
 
WHEREAS, the California State Legislature has declared its intention to encourage local 
agencies to work cooperatively to manage their available local and imported water 
supplies; to improve the quality, quantity, and reliability of those supplies; to integrate 
local assets and seek mutual solutions to water management issues by diversifying water 
portfolios; and to provide funding for development of regional water management plans 
and projects identified in those plans; and 
 
WHEREAS, the California Department of Water Resources has issued guidelines for 
preparing an Integrated Regional Water Management Plan (IRWMP) and for distributing 
State bond monies; and in September 2009 accepted the Imperial Region into its IRWM 
grant program, a requirement for IRWM grant funding eligibility; and 
 
WHEREAS, the Imperial Water Forum was convened in June 2010 to provide the 
mechanism for Imperial Region stakeholders, representing a wide array of interests, to 
work together in an open, participatory, collaborative public process to formulate and 
support implementation of long-term water management solutions resulting in the 
Imperial IRWMP; and 
 
WHEREAS, the Imperial IRWMP represents the collective vision and wisdom of 
Imperial Region stakeholders, defines a portfolio of cost-effective water supply 
strategies, serves as a resource the Region can use to define long-term needs and 
priorities for water-related projects, and qualifies projects that are proposed by adopting 
agencies for State funding; and  
 
WHEREAS, the Imperial IRWMP does not replace or supersede local water supply or 
land use planning, nor usurp any water district, city, or county authorities; and 
 
WHEREAS, the Imperial IRWMP does not bind the adopting agency to any policies, but 
rather acts as a roadmap for the region’s water related goals;  
 
NOW, THEREFORE, BE IT RESOLVED, that the Calexico New River Committee 
hereby adopts the 2012 Imperial IRWMP as endorsed by a majority of stakeholders 
attending  the October 18, 2012 Water Forum meeting ; and  
 
BE IT FURTHER RESOLVED that the Calexico New River Committee hereby agrees to 
participate in future Imperial IRWMP water planning efforts and/or updates.  
 



Approved and Adopted at the regular board meeting of the Calexico New River 
Committee this 3rd day of April 2013. 
 
                                        
 

 
 

 
    Jose Carrillo, Chairman 

 
 
 
Attest:  
 

 
Miguel Figueroa, Executive Director 
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TECHNICAL MEMORANDUM 

 

Subject: Desalination/Groundwater Development Feasibility Study 
 
From:  Ryan Alward, Richard Shatz (CHG 84) 
 
Date:  July 2009 
 
Updated: July 2012 
 
 

B.1 INTRODUCTION 
This Technical Memorandum (TM) presents a compiled summary of the geology and occurrence of 
groundwater in the Imperial IRWMP area.  The purpose of this TM is to summarize the hydrogeologic 
information that is relevant in assessing possible groundwater development and conjunctive use and 
banking opportunities in the area.  Groundwater development and conjunctive use opportunities were 
identified for high water demand areas, specifically for geothermal and future municipal, commercial 
and industrial (MCI) development.  Using local aquifer characteristics, the number of wells needed in 
each known geothermal resource area (K.G.R.A.) was determined along with the depths required to 
dispose of the desalination plant brine stream.  The location of the desalination plants were picked to 
coincide with locations that have favorable aquifer characteristics and if possible, recharge potential. 
Preliminary design of well fields and recharge facilities has been conducted to evaluate whether 
groundwater could be a viable water supply for the area.  Such opportunities are a key element under 
consideration as a possible means of augmenting existing water supplies for IID.  This TM costs the 
well fields, brine injection wells and pipeline for 17 capital project alternatives. 

B.2 SETTING 
The Imperial IRWMP area lies within the Salton Trough of southern California as shown on Figure B-1.  
The Salton Trough is the dominant feature of the Colorado Desert geomorphic province of California.  
The trough is about 130 miles long and up to 70 miles wide, and is generally considered the 
northwesterly landward extension of the Gulf of California (Loeltz et al., 1975).  The term Salton Basin 
(Basin) applies to the broad region draining directly into the Salton Sea.  The Imperial Valley lies in the 
central part of the Basin south of the Salton Sea. Most of the IID service area overlies the area defined 
as the Imperial Valley. 

The Basin is bounded to the west by the Coyote and Jacumba Mountains, to the northeast by the 
Orocopia and Chocolate Mountains, to the southeast by the Sand Hills and Cargo Muchacho 
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Mountains, and to the south by the U.S.-Mexican border.  Other major hills and mountain ranges are 
shown on Figure B-1.  The highest point along the Basin watershed boundary is Blue Angel Peak in the 
Jacumba Mountains at 4,284 feet above sea level.  The lowest feature in the Basin is the surface of the 
Salton Sea, which lies more than 231 feet below sea level.  Elevations along the Imperial Valley floor 
range from approximately sea level near Calexico to approximately 230 feet below sea level at the 
south shore of the Salton Sea to the north-northeast, a slope of approximately seven feet per mile.  
The Mexicali Valley is a southern extension of the same general topographic feature into Mexico.  The 
northern Mexicali Valley is part of the Salton Basin and drains north across the U.S. border.  The 
southern Mexicali Valley drains to the Gulf of California. 

The present day Salton Sea was formed in 1905, when Colorado River water flowed through a break in 
an irrigation diversion structure that had been constructed along the US/Mexican border to divert the 
river’s flow to agricultural lands in the Imperial Valley. Until that break was repaired in 1907, the 
uncontrolled diversions of river water drained into the Salton Basin, a closed interior basin whose 
lowest point is about 278 feet below mean sea level. 

Historically, the Colorado River’s course has changed several times. At times, the river discharged to 
the Gulf of California as it does today. At other times it flowed into the Salton Trough. Lake Cahuilla, 
the name used for any of the several prehistoric lakes to have occupied the Salton Trough, dried up 
some 300 years ago. In the past 2000 years, archaeological records indicate that the Colorado River 
headed northwest into the Salton Trough more often than it headed south into the Gulf of California 
(IID, 2007).  

The Salton Sea is a critical component of the Pacific Flyway migratory corridor as it is an essential over-
wintering site for thousands of migratory waterfowl. Its marsh areas provide significant habitat for the 
endangered yuma clapper rail. 
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Figure B-1.Regional Setting 

In general, the Imperial IRWMP area can be discussed in terms of three principal physiographic and 
hydrologic areas: (1) the Imperial Valley which lies within the valley floor generally inside the 
boundaries of the Westside Main and East Highline Canals and north of the Mexico; (2) the East Mesa 
which is generally east of the East Highline Canal; and (3) the West Mesa generally west of the 
Westside Main canal.  The Ocotillo-Coyote Wells Groundwater Basin is located adjacent to the 
southwest corner of the West Mesa but is separated from the West Mesa by two faults which act as 
partial barriers to groundwater flow and is designated as a sole source aquifer (USEPA, 1996).  These 
areas will be discussed in detail later. 

B.3 CLIMATE 
The Salton Basin has a typical desert climate, characterized by hot, dry summers and mild winters. 
Summer temperatures typically exceed 100°F, with winter low temperatures rarely dropping below 
32°F.  Rainfall in the Basin averages less than three inches per year, with the majority of the rainfall 
occurring from November through March. Total recharge to the groundwater system from 
precipitation within the valley was estimated to be somewhat less than 10,000 acre-feet per year 
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(Loeltz et al., 1975).  Evaporation averages over 98 inches per year in Imperial Valley, while plant 
evapotranspiration is as high as 60 to 72 inches per year. 

B.4 SURFACE WATER AND DRAINAGE 
 

A generalized schematic diagram of the flow of imported surface water into and through the central 
Imperial Valley is shown on Figure B-2.  Effectively all of the surface water coming into Imperial Valley 
is a result of diversions from the Colorado River. In fact, with the exception of San Felipe Creek and 
groundwater discharging springs to the northeast of the Salton Sea, the existence of surface water 
anywhere in the Basin is dependent upon the inflow of irrigation water from the Colorado River.  
Diversions to the Imperial Valley and lower part of the Coachella Valley are through the All-American 
Canal (AAC) and Coachella Canal.   

Initially both the AAC and the Coachella Canal were unlined canals through the IRWMP area.  A 49-
mile long section of the old unlined Coachella Canal, starting at the AAC and through East Mesa, was 
abandoned in 1979 when a new lined canal was constructed.   An additional 36.5-mile segment of the 
canal, continuing northward from the 1979 lining project, was lined during the Coachella Canal Lining 
Project which began in October 2004 and was completed in December 2006, when 26,000 acre-feet 
per year of conserved water began flowing to project beneficiaries.  The All-American Canal Lining 
Project began construction in June 2007 and was completed in April 2010, when its full yield of 67,700 
acre-feet per year was made available to project beneficiaries. The project lined a portion of the canal 
from about six miles east of the East Highline Canal to about five miles east of the Coachella Canal. 

IID operates three primary branches out of the AAC to the central irrigated area of Imperial Valley.  
These are the East Highline, Central and Westside Main Canals.  Because the Salton Basin is a closed 
drainage system, all surface flow not percolating into subsurface storage, evaporating or being 
consumed by vegetation eventually flow to the Salton Sea as part of environmental  commitments.  
The major drainage features in the Salton Basin are the north flowing New and Alamo Rivers, San 
Felipe Creek, and Tule Wash.  The New and Alamo Rivers, which are essentially collector drains, 
account for approximately 75 percent of the total surface runoff from the Imperial Valley, and nearly 
all of the discharge to the Salton Sea (Montgomery Watson, 1995).  Both rivers cross the central area 
of irrigated farmland, and intercept the area's elaborate system of drains to convey water to the 
Salton Sea.  Total flow from the New and Alamo Rivers, and the drains, into the Salton Sea between 
2007 and 2011 averaged about 1.0 million acre-feet per year (MAFY) with 0.85 MAFY from Mexico. 

The Imperial Valley consists of approximately 475,000 acres of irrigated and drained farmland (IID, 
2012).  Water is imported into the Imperial Valley via the AAC.  In addition, three primary canals feed 
off the AAC into Imperial Valley: the Westside Main, the Central Main and East Highline canals.  From 
these main canals, irrigation water is distributed throughout the central irrigated area via supply 
canals, laterals, and turnouts.  The irrigated portion of the Imperial Valley also contains an extensive 
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network of farm-gate lateral drains and subsurface tile drains.  Tile drains were installed below the 
fields to prevent water logging of crops, and salt buildup in the clay-rich soils.  The system of lateral 
drains and tile drains therefore determines and maintains the level of the groundwater table 
throughout most of the central Imperial Valley.  Typically at a depth of five to seven feet, the tile 
drains carry subsurface water to sumps at the tail end of selected fields or discharge directly into 
lateral drains.  The lateral drains receive both tailwater and tilewater drainage.  All drain water is 
ultimately discharged to the Salton Sea, either directly from drainage ditches, or by way of the New 
and Alamo Rivers.  Therefore, the vast majority of the flow in the drain system is agricultural runoff 
(IID, 2012). 

 

 

 

 

 

 

 

 

 

 

 

 

Figure B-2. Water Balance Components and Flow Paths, Imperial Valley 
Source: Davids Engineering, et al., May 2007, IID Delivery System Analyses (Vol 2) Technical App. 1.b, p 2  

B.5 SOIL TYPES 
 

Soils in the Imperial IRWMP area were mapped and described by Zimmerman (1981).  As previously 
mentioned, the Imperial IRWMP area can be broadly viewed in terms of three different physiographic 
areas: the Imperial Valley, and the East and West Mesas.  The ten mapped units in this survey have 
been grouped into two general kinds for broad interpretive purposes, as indicated on Figure B-3.   A 
generalized map of soil types in area is provided on Figure B-4.  Zimmerman (1981) identifies ten 
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generalized soil units in the area.  Consistent with the three physiographic regions above, these two 
groups and the map units in each group are described below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure B-3. Generalized Soil Types, Imperial IRWMP Area 
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Figure B-4. Faults in Imperial Basin 

 

 

Imperial Valley. Soils in this area are predominantly well drained to poorly drained soils. The soils in 
this group occupy the area of prehistoric Lake Cahuilla in the central valley, but also a few areas on 
West Mesa.  The soils in this area are nearly level.  Elevation is about 230 feet below sea level adjacent 
to the Salton Sea and about 200 feet above sea level on West Mesa. They are mainly moderately well 
drained to well drained, but some soils adjacent to the Salton Sea are poorly drained.  A perched water 
table is present in most soils in the central area because of the extensive irrigation practices and 
underlying poorly drained clayey soils.  The surface layer ranges from gravelly sand to silty clay.  Soils 
in this group are used mainly for irrigated cropland.  Although water can percolate through these soils, 
it typically doesn’t reach the deeper aquifers because it is intercepted by the extensive network of 
drains. 

East and West Mesas.  Soils in the areas of the East and West Mesas are predominantly well drained to 
excessively drained and occur on the mesas adjacent to the old Lake Cahuilla lakebed. These soils have 
developed due to different geologic processes than the central valley area.  In the East and West 
Mesas, sediments have been deposited not as a result of lakebed deposition, but rather chiefly as a 
result of stream/flood and wind processes.  For these reasons, soils in the East and West Mesas are 
more coarse grained and hydraulically transmissive than the Central Irrigated Area.  The soils in the 
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mesas are nearly level to moderately steep, depending on location.  The surface layer ranges from 
sand to silty clay.  Soils in this group are mainly used for desert recreation or as desert wildlife habitat. 

Ocotillo-Coyote Wells Groundwater Basin. Soils in the areas of the Ocotillo-Coyote Wells Groundwater 
Basin East and West Mesas are predominantly well drained to excessively drained  

B.6 GENERAL GEOLOGIC FRAMEWORK 
The Salton Trough is a sediment-filled fault block bounded by the Elsinore and San Jacinto Faults on 
the west and the San Andreas Fault zone on the east (Loeltz et. al, 1975; Norris and Webb, 1976), as 
shown on Figure B-4. The trough is structurally controlled by the San Andreas Fault system, and is 
related to the rifting of the Baja California peninsula away from mainland Mexico.  The bottom of the 
sediment-filled basin is thousands to tens of thousands of feet below the current ground surface 
(Loeltz et al., 1975).  Beneath the sediments and exposed in the surrounding mountains is the 
basement complex which is composed of igneous, volcanic and metamorphic rocks. 

The San Andreas Fault system includes numerous parallel or en-echelon faults that traverse the valley 
in a northwest-southeast trending manner.  Related faults that are present within the trough in the 
central valley area include the Imperial, Brawley, and Calipatria Faults.  The southern extension of the 
Elsinore Fault is the Laguna Salada Fault which forms the eastern boundary of the Ocotillo-Coyote 
Wells Groundwater Basin. 

The trough has been filled with marine and non-marine sediments that overlie a pre-Tertiary bedrock 
complex.  Up to 20,000 feet of marine and non-marine Cenozoic deposits underlie the Imperial Valley, 
with the thickest deposits occurring in the central part of the Imperial Valley.  Non-marine sediments 
in the Imperial Valley include horizontally stratified lacustrine silts and clays deposited by ancient Lake 
Cahuilla, and alluvial sands and gravels associated with seasonal floods from the Colorado River (Loeltz 
et al., 1975).  The known extent of Lake Cahuilla, which was present in the Basin as recently as a few 
hundred years ago, is shown on Figure B-4 as a light blue color. 

The broad Imperial Valley area is bordered to the east and west by the East and West Mesas, 
respectively. These areas of the mesas represent gently sloping elevated terrains on which alluvial and 
wind-blown deposits of a more coarse nature have been accumulated.  The West Mesa is chiefly 
underlain by an assemblage of alluvial fans shed from the mountain ranges to the west of the mesa.  
The East Mesa is primarily a relic of Colorado River flood and fan delta deposits overlain by more 
recent wind-blown sands.  The extent of these mesas roughly coincides with the traceable shoreline of 
pre-historic Lake Cahuilla (Loeltz et al., 1975) and, thus, roughly defines the areas where the fine-
grained, lake bed deposits give way laterally to coarser grained deposits. This general geologic model 
for the Basin has strong influence on the occurrence and movement of groundwater. 
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B.7 GROUNDWATER 
 

This section describes the geology, aquifer characteristics and water quality in the Imperial IRWMP 
area. 

 Aquifers and Hydrostratigraphy B.7.1

Imperial Valley.  Most studies of groundwater conditions in the Imperial Valley focus exclusively on 
the upper 1,000 feet of water-bearing strata.  Data are limited on groundwater in the area, owing to 
the fact that groundwater in the upper 300 feet is generally of poor quality and well yields are 
relatively quite low.  In addition, though it exists in large quantities, historically there has been little 
need to investigate and develop the groundwater in the valley area due to the availability and low cost 
of imported Colorado River water.  Studies show that groundwater in the Imperial Valley generally 
occurs in two water-bearing zones: (1) a shallow (0 to 300 feet), unconfined, aquifer that is bounded at 
depth by a low permeability clay (aquitard); and (2) a intermediate (300 to 1,500 feet), semi-confined 
aquifer that is bounded above by the aquitard and at depth by the older marine and non-marine 
sediments (Tetra Tech, 1999; Montgomery Watson, 1995).  A third, deeper aquifer has been identified 
by some authors, and may be present at depths greater than 1,500 feet, but is likely impractical in 
terms of water supply resources because of its poor water quality (Durbin and Imhoff, 1993) and water 
temperature.  The following diagrams present generalized geologic cross-sections across the Imperial 
Valley.  The locations of the cross-section lines with respect to the valley are shown on Figure B-5.  
Cross-section A-A’ (Figure B-6) provides an east-west profile of the sediments, and cross-section B-B’ 
(Figure B-7) represents a north-south profile of sediments across the Imperial Valley and into East 
Mesa. 

The cross-sections illustrate in a generalized way the horizontal stratification in the Imperial Valley and 
East Mesa, and the depth relationships between the water-bearing aquifers and the intervening 
aquitards. 
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Figure B-5.Cross-Section Location Map, Imperial Valley and East Mesa 

 

 

 

 

 

 

 

 

 

 

 

Figure B-6.Cross-section A-A’ 
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Figure B-7. Cross-section B-B’ 

Hydraulic communication between the upper (unconfined) and lower (semi-confined) water- bearing 
zones is reportedly weak, but likely varies depending on geographic location. Elevations of the base of 
the deeper aquifer vary from -800 feet mean sea level (MSL) in the center of the Imperial Valley to -
200 feet MSL in the northeast.  The upper aquifer averages 250 feet in thickness, and the deeper 
aquifer averages 550 feet in thickness. The aquitard separating the two water-bearing zones varies in 
thickness from 0 to 260 feet.  This aquitard lies under the Imperial Valley but reportedly pinches out 
beneath East Mesa near the San Andreas Fault (and likely toward the West Mesa as well) such that 
only one, chiefly homogenous aquifer is present beneath the mesas.  The homogeneity of the aquifer 
from the east to the west is interrupted by the Calipatria and the Brawley Faults.  Historically, there 
has been up to a 10 foot head difference across the Calipatria Fault with the water levels lower on the 
west side of the fault (Crandall, 1983).  The Brawley Fault creates about a two-foot difference in water 
levels, indicating that the fault is not as much of a barrier to flow as the Calipatria Fault (Crandall, 
1983).  The water surface gradient between the Calipatria Fault and the Brawley Fault north of the 
East Highline Canal have been recorded as decreasing to the northwest which indicates the flow of the 
water parallel to the faults, indicating the faults are at least a partial barrier to flow (Crandall, 1983). 

West Mesa.  The West Mesa is a somewhat loosely defined region of gently sloping desert land that 
lies south of the Salton Sea, west of the western shoreline of Lake Cahuilla, and east of the Coyote and 
Jacumba Mountains.  The area includes portions of several relatively small groundwater subbasins for 
which little direct information is known.  The exception to that is the Ocotillo-Coyote Wells 
Groundwater Basin, for which studies on both the quality and quantity of available groundwater exist 
(Bookman-Edmonston, 1996; Bookman-Edmonston, 2004).  This area of West Mesa includes the area 
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around the towns of Ocotillo and Plaster City where the U.S. Gypsum plant operates.  The 
groundwater aquifer in the Ocotillo-Coyote Wells Groundwater Basin is characterized as unconfined, 
with a saturated thickness of about 400 feet and an average depth to groundwater of approximately 
100 feet.  The aquifer is generally homogenous and of a more coarse-grained nature than the central 
valley area.  Thus, the data does not indicate separate water-bearing zones or intervening aquitards of 
any regional significance.  Groundwater and surface water flow mimic the topography, flowing 
generally east, toward discharge areas in the Imperial Valley and Salton Sea. 

Faults play a key role in the occurrence and movement of groundwater in all areas of Imperial IRWMP 
area.  Figure B-4, shows the locations of the faults.  In the West Mesa area, the Elsinore Fault and its 
southerly extension the Laguna Salada Fault, transect the Ocotillo-Coyote Wells Groundwater Basin 
act as partial barriers to the flow of groundwater out of this area toward the Imperial Valley. 

East Mesa.  East Mesa is located in the southeastern portion of the Salton Basin, and is described as 
the broad area east of the East Highline Canal and east margin of pre-historic Lake Cahuilla, and west 
of the Sand Hills Fault.  The Sand Hills Fault (also named the Algodones Fault), an easterly splay of the 
San Andreas Fault system, is mapped as bordering the east side of the Sand Hills (Loeltz et. al., 1975).  
The East Mesa is also roughly bordered by the Coachella Canal on the east and the AAC on the south. 
The East Mesa is an alluvial surface that slopes gently west-southwest, covered with thin veneers of 
wind-blown sand.  The East Mesa aquifer is chiefly unconfined, homogenous, and composed of coarse-
grained deposits of gravels, sands, silts, and silty clays that were deposited by the Colorado River. 

In East Mesa, the San Andreas Fault zone includes a main branch along the west margin of the Sand 
Hills, and an easterly splay identified as the Algodones Fault (Loeltz et. al., 1975).  These faults act as 
partial barriers to the westward flow of groundwater from this area.  The Calipatria Fault also crosses a 
small portion of the East Mesa along the southwest margin and also impedes the flow of groundwater 
out of East Mesa. 

B.8 AQUIFER RECHARGE AND DISCHARGE 
 

In the Imperial Valley, recharge to the groundwater reservoir by subsurface inflow from tributary areas 
is small compared with recharge from the imported Colorado River water.  Total recharge to the 
groundwater system from precipitation within the valley was estimated to be somewhat less than 
10,000 acre-feet per year (Loeltz et al., 1975).  However, Montgomery Watson (1995) cites a more 
likely recharge rate of 0.02 inch per year for the Ocotillo area, which equates to approximately 800 
acre-feet of recharge per year, over the 500,000 acres of un-irrigated land in the West Mesa.  Major 
sources of groundwater discharge from Imperial Valley aquifers include groundwater discharging 
directly into the New and Alamo Rivers, pumping in Mexicali Valley to the south, intercepted shallow 
groundwater from the agricultural fields by drains and the extensive tile drain network, and subsurface 
discharge into the Salton Sea. Phreatophytes also remove groundwater by evapotranspiration in areas 



 
Imperial Integrated Regional Water Management Plan 

Appendix B  

July 2012       B-16                 GEI Consultants, Inc. 

where the groundwater table is shallow, especially in the rivers and drains and by wetlands (Tetra 
Tech, 1999).  Artesian groundwater conditions exist in the Imperial Valley, primarily east of the Alamo 
River in a band extending roughly from Holtville in the south to Calipatria in the north. 

In the West Mesa area, recharge to the aquifer is from two sources: precipitation falling directly on the 
area and percolation of stream runoff from the Coyote and Jacumba Mountains to the west.  Sources 
of discharge in the West Mesa include pumpage by U.S. Gypsum, limited urban water use into the 
town of Ocotillo, and subsurface outflow across the Elsinore/Laguna Salada faults and toward Mexico 
(Bookman- Edmonston, 1996). 

In the East Mesa, the source of water supply recharge to the groundwater aquifer was from canal 
seepage from the old unlined Coachella Canal and the AAC.  However, recharge has essentially ceased 
when portions of unlined Coachella Canal were lined in 1979.  Although portions of the AAC were lined 
between 2006 and 2010, the project did not complete lining of the canal completely through the East 
Mesa area, so some recharge from the canal to the mesa still continues.  Due to the arid conditions, 
virtually no direct precipitation reaches the groundwater aquifer in the East Mesa (Crandall, 1983).  
Groundwater from the East Mesa is discharged at ground surface in springs and in the subsurface into 
Imperial Valley aquifers.  Discharge of groundwater onto ground surface in springs occurs at areas of 
shallow groundwater along the AAC.  In these areas, where wetlands have been created from canal 
seepage, discharged groundwater consumptive use is mainly attributable to evapotranspiration by 
phreatophytes and surface evaporation.  Subsurface outflow in the East Mesa occurs toward the 
Imperial Valley, toward Mexico, and into a portion of the East Highline Canal. 

 Aquifer Storage B.8.1

The storage capacity of the Imperial Valley has been estimated at approximately 14 MAF of water 
(CDWR, 1975).  Available aquifer storage within the East Mesa in between the East Highline Canal and 
the old unlined Coachella Canal is estimated to be one (1) MAF (USBR, 1988). The aquifer storage 
potential of the West Mesa has not been quantified; however, aquifer conditions in the area appear 
favorable for storage of water.  However, it will be more difficult to supply the water to the West Mesa 
area as there are no canals along the topographical higher areas where permeable sediments are 
present. 

 Groundwater Quality B.8.2

The Imperial Valley contains a large area of poor quality groundwater that is generally regarded as 
unsuitable for domestic or irrigation use without treatment.  The chemical quality of groundwater 
differs greatly from place to place, and salinity is the primary water quality issue. Total dissolved solids 
(TDS) range from several hundreds to more than 10,000 milligrams per liter (mg/L).  Generally, 
Ocotillo-Coyote Wells Groundwater Basin sole source aquifers, which receive recharge from 
precipitation on the Jacumba Mountains, contains only a few hundred mg/L of dissolved solids.  
Beneath East Mesa the water quality is moderate to poor and has been locally influence by seepage 
from the old unlined reaches of the Coachella Canal and AAC. 
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In Imperial Valley, concentrations of nitrate and fluoride higher than the concentration recommended 
for drinking water are common.  High concentrations of sulfate may also be present. Concentrations of 
boron are typically higher than those recommended for certain agricultural crops.  Selenium, also a 
constituent of concern in the Imperial Valley drains, is thought to be a principally imported 
contaminant from the Colorado River supply. 

In the Imperial IRWMP area, water quality was interpreted to define the areal and vertical distribution 
of salt within the aquifers (Durbin and Imhoff, 1993).  TDS concentrations were summarized for three 
distinct water-bearing zones, shallow (80’ to 300’), intermediate (300’ to 1,500’) and deep (>1,500’) as 
shown on Figure B-8 through Figure B-10, respectively.  The shallow aquifer contains highly variable 
water quality ranging from about 800 to over 10,000 mg/L TDS.  Relatively consistent water quality is 
present in the shallow aquifer beneath East Mesa ranging from about 800 to 2,200 mg/L TDS.  The 
intermediate aquifer beneath the Imperial Valley contains water that is fairly uniform averaging about 
2,200 mg/L, while the deep aquifer contains more uniform the poorest quality water. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure B-8.Shallow Aquifer Water Quality 
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Figure B-9. Shallow Aquifer Water Quality 

 

 

 

 

 

 

 

 

 

 

 

 

Figure B-10.Intermediate Aquifer Water Quality   
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Figure B-11.Deep Aquifer Water Quality 

 

Additional water quality investigations were performed in the East and West Mesas that refine the 
previous regional studies.  In the West Mesa, groundwater is pumped for industrial use at the U.S. 
Gypsum plant at Plaster City.  The quality of the groundwater pumped in this area is reportedly good.  
In addition, the U.S. Geological Survey has conducted water quality sampling in the Ocotillo-Coyote 
Wells Groundwater Basin since 1977 (Bookman-Edmonston, 1996).  Water quality data for this sole 
source aquifer suggest average TDS concentrations range from 300 to 400 mg/L due to recharge being 
derived from precipitation on the adjacent Jacumba mountains.  As previously discussed, the Elsinore-
Laguna Salada fault complex comprises a partial barrier to the flow from east to west of groundwater 
from the Ocotillo-Coyote Wells Groundwater Basin to West Mesa.  TDS concentrations are notably 
higher on the east side of the faults (i.e., toward the Imperial Valley), ranging up to 15,000 mg/L in 
some wells.  On the east side of the faults, shallow wells have higher TDS concentrations than deeper 
wells, indicating that poorer quality groundwater overlies better quality. 

The greatest amount of available data on groundwater quality pertains to the East Mesa area. While 
there is little to no permanent groundwater pumping, the East Mesa area includes a large number of 
wells and has been the subject of investigation for possible groundwater development and banking for 
several decades.  There are oil and gas exploration wells, geothermal wells, test holes, monitoring 
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wells associated with canal seepage from the AAC and Coachella Canal, and a small number (12) of 
water supply wells, some of which are used for agricultural purposes.  The majority of the wells are 
located in the southern portion of the East Mesa area, along the AAC.  Two aquifers were identified in 
the area: a shallow unconfined zone from 0 to 85 feet and a deeper semi-confined zone from 85 to 160 
feet (Crandall, 1983).  The two water-bearing zones were differentiated based on chemical character, 
pH, TDS, and the perforated interval of the particular well.  Overall, the median TDS is slightly higher in 
the shallow aquifer than in the deeper aquifer, and the water in the deeper aquifer contains water 
(sodium bicarbonate in character) from a different source.  Table B-1 provides the analysis and 
characterization of the water quality.1 

  

                                                           

1  
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  East Mesa Water Quality Table B-1.
 Zone A (85 to 160 Feet) Zone B (0 to 85 Feet) 
Chemical 
Character 

Sodium Chloride 15 wells Sodium Chloride 13 wells 
Sodium Sulfate 3 wells Sodium Sulfate 10 wells 

Sodium Bicarbonate 0 wells   Sodium Bicarbonate 6 wells 
     
pH Range: 7.4-  8.6 17 wells Range: 4.3-11.2 17 wells 

Common 7.4-  8.6  Common 6.9-  9.0  
4.3-  6.4 0 wells  4.3-  6.4 4 wells 
6.5-  7.5 1 well 6.5-  7.5 5 wells 
7.6-  8.6 16 wells 7.6-  8.6 11 wells 
8.7-  9.7 0 wells  8.7-  9.7 3 wells 
9.8-11.2 0 wells 9.8-11.2 4 wells 

     
TDS (ppm) Range 589-2860 17 wells Range: 250-2620 27 wells 

Common: 750-  995 9 wells Common: 434-   787 16 wells 
589 1 well 250 1 well 

1270 1 well 882-1413 7 wells 
1710-2860 6 wells 1750-2620 3 wells 

7112 1 well 7151 1 well 
     
F (ppm) Range: 0.2-1.4 10 wells Range 0.1-1.6 22 wells 

1.9 1 well 3 1 well 
     
B 0.26 and 0.46 2 wells 0.41 1 well 
Source:  Crandall, 1983 

 

Groundwater Temperature 

Along with varying TDS, local groundwater also has varying temperatures.  Geothermal heat in the 
Imperial Valley and the East Mesa is used to generate geothermal energy.  Figure B-11 shows the 
Known Geothermal Resource Areas (K.G.R.A).  The California Department of Conservation Division of 
Oil, Gas & Geothermal (DOGGR) has temperature logs for wells within the K.G.R.A.s.  Several of these 
temperature logs were gathered and used to estimate the groundwater temperature that can be 
expected in different portions of the Imperial Valley.  The data for the East Mesa is confidential so 
temperatures were estimated from the available logs for the shallow and intermediate aquifers in the 
Imperial Valley and extrapolated into areas where the information was not available. 
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Beneath the East Brawley K.G.R.A., the shallow water temperature has been reported as 90 degrees 
Fahrenheit (°F) (USBR, 1992).  A log for a well in the East Brawley K.G.R.A. indicated that temperature 
ranged from 170 °F at 1,000 feet below ground surface (bgs) to 288 °F at 2,000 feet bgs. The 
temperature above 1,000 feet bgs was not recorded due to the sensitivity of the temperature probe 
but is likely cooler at shallower depths.  

A temperature of 170°F was assumed for the entire East Mesa aquifer due to the similar aquifer depth 
and proximity to wells in the East Brawley K.G.R.A. 

Groundwater temperature for the Heber K.G.R.A. was estimated using a temperature log from the 
HGU well 109.  The temperature at 250 feet bgs was 178 °F, which is the depth of the shallow aquifer; 
and 308 °F at 1,500 feet bgs for the intermediate aquifer.  Heber K.G.R.A. has the highest 
temperatures in the region for the shallow and intermediate aquifers. 

Groundwater temperature for the Salton Sea K.G.R.A. was estimated using a log from the Megamax 4 
well.  At 300 feet bgs, at the base of the shallow aquifer, the temperature was recorded as 94 °F. The 
intermediate aquifer, with a depth of about 1,500 feet bgs, has a temperature recorded of 145 °F. 
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Figure B-12.Known Geothermal Resource Areas 
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B.9 AQUIFER HYDRAULIC CHARACTERISTICS 
Aquifer hydraulic characteristics are present in terms of hydraulic conductivity, transmissivity and 
specific yield or storativity.  The hydraulic conductivity is the rate at which water can move through a 
permeable medium and the units of Length/Time.  Transmissivity is the ability of an aquifer to transmit 
water.  The capacity of aquifer to transmit groundwater under pressure, expressed as a quantity of 
water, at the prevailing temperature, transmitted horizontally in a given period of time through a 
vertical strip of a given width of the fully saturated thickness of the aquifer, under a hydraulic gradient 
of one with unit of Length squared/Time or by multiplying these values by 7.48 to obtain units of 
gallons per day per foot.  The transmissivity is equal to the hydraulic conductivity times the thickness 
of the aquifer.  Porosity is the voids or open spaces in sediments that can be filled with water, 
frequently expressed ratio of the volume of open space to the total sediment volume, and is expressed 
as a percentage.   

Storativity is the volume of water released from storage in an aquifer in a vertical column of one foot-
square when the water surface in a confined aquifer (potentiometric surface) declines 1 foot. In an 
unconfined aquifer the storativity is approximately equal to specific yield.   

Another common term used during evaluations of wells is specific capacity, which simply divides the 
gallons per minute (gpm) divided by the drawdown (static water level – pumping water level).  Specific 
capacity units are gpm/foot (gpm/ft). The higher the number the better the well and indicates the 
sediments are more highly transmissive.  The values range from less than 1 to 150 gpm/ft. 

Several sources of data exist that provide information on the hydraulic parameters of aquifers in the 
Imperial IRWMP area.  Areal distribution of aquifer transmissivity values derived from pumping tests, 
which typically provide high quality data, is shown on Figure B-12 (Tetra Tech, 1999). Unfortunately 
the data was not organized by aquifer.  The highest aquifer transmisivities are found in the East and 
West Mesas, and the lowest are within the Imperial Valley.    

Transmissivity values varied from 200 square feet/day in the Imperial Valley, to 100,000 square 
feet/day in East Mesa. 
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Figure B-13.Areal Distribution of Aquifer Transmissivities 

Figure B-14.Areal Distribution of Aquifer Transmissivities 

Hydraulic conductivity values for the shallow and deeper aquifers were initially estimated using 
transmissivity data from the Imperial County Groundwater Model report (Montgomery Watson, 1995).  
Aquifer hydraulic conductivity values varied from a low value of 0.5 foot per day in the central 
irrigated area of the Basin where the previously described low conductivity lake bed sediments 
dominate, to a high value of 80 feet per day in East Mesa, where sediments are highly transmissive 
sands and gravels. Values for the Sand Hills, east of East Mesa, are 50 feet per day.  Areas lacking data 
are assumed to have a hydraulic conductivity value of 30 feet per day for locations east of the pre-
historic Lake Cahuilla shoreline (see Figure B-4) and 0.5 feet per day for locations west of the pre-
historic Lake Cahuilla shoreline.  Thus, based on the data presented; on average, new wells in the East 
Mesa would be expected to have higher yields than those in the West Mesa.  Montgomery Watson 
(1995) presents a summary of hydraulic characteristics in various areas of the Imperial Valley. This is 
reproduced on Table B-2 below: 
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 Summary of Hydraulic Characteristics Table B-2.
Area Transmissivity 

(gpd/ft) 

Transmissivity 

(sq ft/day) 

Hydraulic 
Conductivity 

(ft/day) 

Specific 
Yield 

Imperial Valley 1,700 - 2,200 227 - 294 0.67 - 0.94  

East Mesa 140,000 - 50,000 18,717 - 113,636 32 - 1,337  

Sand Hills 62,000 - 590,000 8,289 - 78,887 9.7 - 401  

Ocotillo-Coyote 
Wells Groundwater 
Basin 

10,000 - 82,000 1,336 - 10,963  0.04 - 0.15 

Source:  Montgomery Watson (1995) 

Beyond those data cited above, Crandall (1983) provides data on estimated specific yield for the East 
Mesa aquifer. The range of values reported by Crandall varied from about 4 percent near the East 
Highline Canal, to 25 percent which occurs in areas along the Coachella Canal and AAC.  The average 
specific yield for the East Mesa area was listed as 21 percent.  Consistent with the geologic model 
described previously, specific yields decrease closer to the valley floor in proximity to the pre-historic 
Cahuilla Lake bed deposits. Higher values found elsewhere in the area are associated with coarser 
grained deposits of wind-blown origin. 

Well logs obtained from the CDWR were used to evaluate depth specific aquifer characteristics.  
Aquifer characteristics were estimated from pumping test information contained on some of the logs; 
however, because the results are based on a single well the quality of the estimate is moderate.  Table 
B-3 shows the aquifer characteristics by aquifer and generalized areas. The results show that East 
Brawley K.G.R.A. and East Mesa K.G.R.A. intermediate aquifers have the highest transmissivity and 
hydraulic conductivities. The aquifers in these locations will be able to supply greater quantities of 
water more sustainably than the Salton Sea or Heber K.G.R.A.s. 
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 Aquifer Hydraulic Parameters Table B-3.

 

 

Other data available for wells in the East Mesa include well yields and specific capacities. Reported 
well yields varied from 80 to 3,000 gpm, depending on depth and location. In general, yields in excess 
of 900 gpm were associated with depths of 200 feet or more.  Specific capacity data reported for 
seven wells in the East Mesa, varied from 0.8 to 85 gpm/ft.  The well with the highest specific capacity 
was located at the junction of the AAC and Coachella Canal.  Specific capacities were highest to the 
east, and diminished to the west.  Higher specific capacities were associated with wells deeper than 
200 feet (Crandall, 1983). 

Consistent with the overall geologic model for the Imperial IRWMP area, the highest transmissivities 
are associated with the East and West Mesas where aquifer formations are generally more 
homogenous and include a much higher proportion of coarse sands and gravels then the Imperial 
Valley floor, allowing groundwater to move at higher rates.   

B.10 GROUNDWATER LEVELS AND MOVEMENT 
The direction of groundwater movement is controlled primarily by contours of groundwater level 
elevation; the rate of groundwater movement is proportional to the gradient or slope of the 
groundwater table.  Groundwater levels and flow have changed with lining of the canals; therefore, 
two temporal sets of water level data are presented: one for 1960 representing conditions with 
recharge from the canals and one for 1993 after the southerly portions of the Coachella Canal was 
lined.  Lining of portions of the AAC, generally about six miles east of the East Highline Canal to about 
five miles east of the Coachella Canal was not started until 2006 so neither set of maps reflect the 
reduction of seepage from the AAC.  A portion of the AAC still contributes recharge to East Mesa.  
Additional details groundwater contour maps are also provided for both the East and West Mesas. 

K.G.R.A. Depth (feet) Transmissivity (gpd/ft)
Hydraulic Conductivity 

(ft/day) Storativity TDS (mg/L)
Water Temprature 

(F)
Shallow Aquifer

East Brawley 4 80-300 10,000 13 0.01 1576 7 90
Heber 4 80-300 10,000 13 0.01 3603 7 178
Salton Sea 4 80-300 10,000 13 0.01 1500 8 94
Intermediate Aquifer
East Brawley 6 200-900 2 250,000 71 0.0001 1886 7 170-288 11

Heber 3,5 300-1500 120,000 25 0.0001 1478 9 308
Salton Sea 3 300-1500 60,000 25 0.0001 3200 10 94-145
East Mesa 1 200-900 2 250,000 47 0.0001 1584 7 170

Notes:
LeRoy Crandall  and Associates 1 TDS is average for the well  field area 7

Assumed aquifer thickness form Cross -Sections A and B 2 TDS only one measruement available in the area 8

Hydraulic Conductivity assumed 25 ft/day and Transmissivity was backsolved 3 TDS Value is average from available vaues along Alamo River and East of Heber 9

Transmissivity Estimated from CDWR Paper 486-K 4 TDS Value from Niel at NCRS for Alamo River Flows 10

Aquifer thickness averaged from CDWR well logs and CDWR Paper 486-K 5 From 1000 to 2000 feet depth 11

East side of Calipatria Fault and assumed sediments similar to that of East Mesa 6
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 Imperial IRWMP Area Historic Groundwater Levels (1960 Data) B.10.1

Published water level contours are available for 1965 for Imperial IRWMP area (Loeltz et al., 1975) and 
1960 for the East Mesa (USBR, 1994).  A composite water level contour map of the area based on the 
1960 and 1965 data is presented on Figure B-13.  The dashed water level contours east of the Salton 
Sea area reflect limited data for this area. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure B-15.Groundwater Contour Map, 1960/65 Data 

 

The groundwater contours show a broad groundwater mound in the East Mesa area, from east of the 
San Andreas Fault and continuing to the East Highline Canal. This mound is associated with seepage 
recharge from unlined portions of the AAC beginning with its construction in the 1940s.  The 
groundwater mound also extends northwest along the unlined Coachella Canal due to seepage 
recharge.  Between the canals, the direction of movement is west-northwestward; but south of the 
AAC, the flow direction is into Mexico. East of the Coachella Canal, the flow direction is northward for 
the first 20 miles, but further north, gradually swings to the west.  East of the San Andreas Fault zone, 
groundwater reportedly flows north and east toward the Colorado River. 
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Groundwater moves from the recharge areas east and west of Imperial Valley, toward the axis of the 
valley, and converges upon the New and Alamo Rivers respectively, which discharge to the Salton Sea.  
The overall direction of flow of groundwater in the area based on the 1960 data is presented on Figure 
B-14.  Historically, artesian groundwater conditions have been quite common between the East 
Highline Canal and the Alamo River, but artesian conditions do not extend west of the Alamo River. 
This suggests that the Alamo River may be a more significant source of discharge from the upper 
aquifer than the New River in the central valley area. 

As illustrated in Figure B-14, flow directions are westward along the AAC between the Coachella Canal 
and the Alamo River, then northwest to north between the Alamo and New River.  Flow direction 
below the AAC is to the south into Mexico east of the Coachella Canal, but then turns southwest 
between the Coachella Canal and the East Highline Canal.  Apparent flow direction is to the northwest 
in western Imperial Valley near the West Mesa and to the southwest east of the Salton Sea, as flow 
from both these areas converges towards the Salton Sea.  Flow direction in East Mesa is west to 
northwest, although it was also locally influenced by the presence of the groundwater mound under 
the former unlined Coachella Canal.  Groundwater flow east of the San Andreas Fault system is to the 
north. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure B-16.Regional Groundwater Flow Map, 1960 
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Groundwater levels adjacent to the canal in the East Mesa area have varied significantly over time, 
primarily in response to seepage of imported Colorado River water.  These canals have had the most 
significant impact on water levels in the study area.  In the irrigated Imperial Valley groundwater levels 
have remained essentially the same for many decades, due to the existence of the tile drain network 
and the New and Alamo Rivers, which act as regional drains and control groundwater levels. 

Many East Mesa wells have seasonal trends in the water levels, with highest water levels in March and 
the lowest water levels in September. The seasonal trends appear strongest near the AAC below Drop 
1, although they can also be observed in East Mesa. These seasonal trends are thought to be 
associated with variations in canal leakage prior to lining of the canal. 

 Imperial IRWMP Area Recent Groundwater Levels (1993 Data) B.10.2

Groundwater levels for the Imperial IRWMP area, based on 1993 data, are shown on Figure B-15.  The 
1993 time period represents the most recent period with comprehensive data of the entire area, 
including the Mexicali Valley, and it also is a time period that should accurately represent present day 
water levels in the East Mesa and Imperial Valley (Tetra Tech, 1999).  The decline in the water table in 
East Mesa, due to the lining of the first 49 miles of the Coachella Canal, began in 1980 and stabilized in 
the early 1990s.  A similar affect should be expected in the southern margin of East Mesa upon 
completion of the lining for the AAC in 2010.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure B-17.Groundwater Contour Map, 1993 Data 
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As can be seen on Figure B-15, groundwater contours are generally unchanged from the 1960s data in 
the Imperial Valley, the area east of the Salton Sea, Mexicali Valley, and the East Mesa area adjacent 
to the AAC.  However, the water table declined significantly along the first 49 miles of the Coachella 
Canal due to its 1979 lining.  This has resulted in a more northerly flow direction into East Mesa near 
Drop 1 of the AAC.  In general, the water levels along the AAC are similar to the 1960 conditions 
because AAC seepage was not controlled by water level elevations near Drop 1 on the AAC.  It is 
expected further decreases in groundwater levels will occur after the completion of addition lining of 
the ACC in 2010. 

 West Mesa B.10.3

Groundwater levels beneath West Mesa, as show on Figure B-14, show the groundwater flow 
direction beneath West Mesa is from the southwest to the northeast toward the Salton Sea.   

Groundwater levels in the Ocotillo-Coyote Wells Groundwater Basin west of the West Mesa area are 
measured by the USGS.  The most recent (1995) water level elevation data are shown on the 
groundwater contour map in Figure B-16.  This map shows the groundwater slopes (and therefore 
moves) southwesterly through the Ocotillo-Coyote Wells Groundwater Basin, from areas of recharge 
in the Coyote and Jacumba Mountains, to areas of discharge in Mexico and across the Elsinore/Laguna 
Salada Faults.  The data also reveal the difference in groundwater elevations from one side to the 
other of the Elsinore/Laguna Salada Faults, reflect the fact that these faults are an impediment to the 
movement of groundwater into West Mesa.   

 

 

 

 

 

 

 

 

 

 

 

Figure B-18.West Mesa Groundwater Contour Map, 1995 Data 
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 East Mesa B.10.4

As previously described, the East Mesa includes the roughly triangular area southwest of the San 
Andreas Fault, north of the Mexican border, and east of the East Highline canal (shoreline of ancient 
Lake Cahuilla) as shown on Figure B-4.  Recharge to the East Mesa is almost entirely a result of historic 
seepage from unlined portions of the AAC and Coachella Canal.  The movement of groundwater in 
areas of the East Mesa is, therefore, reflective of these sources of recharge.  Little data are available 
on the existence and continuity of clayey lake beds and aquitards in the East Mesa; and, as described 
previously, groundwater occurs under unconfined conditions in most areas.  Figure B-17 presents a 
groundwater contour map of the East Mesa based on 1982 data, shortly after the lining of the 
Coachella Canal in 1979 but before ACC lining project in 2006 (USBR, 1988).  As shown in Figure B-17 
groundwater in the southern part of East Mesa, near the ACC, generally flows north-northwesterly.  In 
the more northern portions of East Mesa flows are in a more westerly direction toward the East 
Highline Canal and the Imperial Valley. 

As previously mentioned, several significant faults in the area alter and restrict the flow of 
groundwater flow from east to west, into the Imperial Valley.  These are, from west to east, the 
Brawley, Calipatria, San Andreas (main branch), and Algodones/Sand Hills Faults.  Crandall (1983) 
reports that water levels are offset across both the Brawley and Calipatria faults, indicating they may 
be partial barriers to the flow of groundwater from East Mesa into the Imperial Valley.  To the east, 
the Sand Hills (also known as the Algodones Dunes) lie between the San Andreas and Algodones 
Faults.  This area may provide a favorable structural zone in which groundwater recharge and recovery 
activities can be considered. 

B.11 GROUNDWATER VELOCITY 
Data was reviewed that presents approximate groundwater flow rates, based on the slope of the 
water table, the aquifer hydraulic conductivity, and the aquifer effective porosity.  Groundwater 
velocity in the permeable East Mesa sands and gravels is estimated to be 450 feet per year using a 
gradient of 0.001 foot per foot (ft/ft), a hydraulic conductivity of 250 feet per day and an effective 
porosity of 20 percent. In contrast, groundwater velocity in the semi-permeable pre-historic Lake 
Cahuilla sediments beneath the Imperial Valley is estimated to be only 10 feet per year using a 
gradient of 0.004 ft/ft, a hydraulic conductivity of 0.5 foot per day, and an effective porosity of 8 
percent.  In addition to the major differences in groundwater flow rates between the East Mesa and 
the Imperial Valley, smaller groundwater flow rate variations occur due to variability in the gradient 
and hydraulic conductivity within each area (Bureau of Reclamation, 1987; Tetra Tech, 1999; Crandall, 
1983). 
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B.12 RECOVERY AND ARTIFICIAL RECHARGE POTENTIAL 
The potential for artificial recharge and recovery varies greatly between the Imperial Valley, West and 
East Mesas due to the permeability of the sediments and the ability to convey water to the recharge 
areas.  A discussion for each area is provided below.   

 Imperial Valley   B.12.1

The Imperial Valley has limited potential for conjunctive use or banking opportunities. The Imperial 
Valley is underlain by at least two regional aquifers.  The upper aquifer is about 200 feet thick and may 
contain about 0.8 million AF poor quality of water (see Figure B-8).  The aquifers for the most part are 
relatively thin sand beds.  Groundwater levels are near ground surface (10 to 15 bgs) indicating the 
aquifer is full.  Recovery of water could be by wells or drains, but they are hampered low transmissive 
sediments, poor and highly variable quality water as shown on B-8, and other impacts such as land 
subsidence. 

Since irrigation began in the valley, recharge to the aquifer is from percolation of applied water not 
captured by the drain system; therefore, no recharge facilities would need to be constructed.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure B-19.East Mesa Groundwater Contour Map, 1982 Data 
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The intermediate aquifer, beneath the Imperial Valley is about 600 feet thick and may contain about 
24 million AF of water.  There are relatively thick sand beds which could be favorable for developing 
high capacity wells. The salinity of the groundwater ranges from about 700 to 3,330 mg/L, which 
makes treatment of the water feasible.  The full extent of the aquifer is unknown and its hydraulic 
interconnection to the upper aquifer is poorly understood.  Geologic information is insufficient to 
ascertain the source area for recharge to the intermediate aquifer. It could be from the overlying 
upper aquifer to the south in Mexico, or to from the East Mesa area west of the San Andreas Fault.  If 
recharge to the intermediate aquifer comes from the East Mesa area and the water can cross the 
Calipatria Fault, which is at least a partial barrier to groundwater flow, then it is possible that an 
artificial recharge project through unlined portions of the old Coachella Canal could be an effective 
conjunctive use project for the intermediate aquifer.  Because of its large storage and areal extent, 
relatively consistent water quality, and apparent ability to convey water to high capacity wells, the 
intermediate aquifer could possibly be a conjunctive use target.  However, with the high degree of 
uncertainty in the recharge, this aquifer should not be considered for a conjunctive use project. 

 West Mesa B.12.2

Constraints to groundwater banking activities in the West Mesa include the potential conflicts with the 
U.S. Gypsum operation, sole source aquifer designation for Ocotillo-Coyote Wells Groundwater Basin 
and maintaining the recharged water for use by IID.  However, recharge water in the West Mesa is a 
possibility.  The mountain front areas along the west side of mesa include portions of several small 
groundwater basins identified by CDWR.  Most of the basins in this area include a small number of 
highly productive wells, reflective of the more permeable aquifers that underlie this area.  Aquifer 
materials and hydraulic characteristics are highly favorable for recharge of water to the subsurface, 
and subsequent recovery.  Water quality is generally good, and might not require treatment prior to 
use.  Areas that warrant further investigation are near the Carrizo Wash or Palm Canyon. 

 East Mesa B.12.3

The East Mesa area is the most favorable for an aquifer storage and recovery operation.  The concept 
of storing and recovering Colorado River water during IID underruns in the East Mesa and has been the 
subject of investigation by both IID and the USBR since the mid-1980s. 

In 1989, a recharge study using a portion of the old unlined Coachella Canal just south of the Glamis 
K.G.R.A and west of the San Andreas Fault, diverted an average of 80 cfs (17,000 AF) of water into the 
canal for 3.5 months proving the sediments are favorable for a recharge facility (USBR, 1992).  The 
recharged water raised the water table by about 15 feet near the canal, but only raised the 
piezometric head in the semi-confined intermediate aquifer by about 3 feet.  USBR postulated the 
piezometric head in the intermediate aquifer was raised due to the overburden of the recharged 
mound of water in the shallow aquifer applying great pressure to the intermediate aquifer.  Most 
likely the confining layer separating the two aquifers is not a significant barrier to groundwater flow 
and that by pumping from the intermediate aquifer could induce recharged water to enter the 
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intermediate aquifer where the aquifers have a higher transmissive capacity and potential for 
developing high yielding wells.  Additional testing is needed. 

The upper and intermediate aquifers beneath East Mesa are highly permeable.  Groundwater in 
storage beneath the East Mesa west of the San Andreas fault in just the upper aquifer is estimated to 
be about 1.5 million AF.  The aquifers are generally full and may need to be pumped to create storage 
for recharged water.  The aquifers are favorable for development of high capacity wells, and water is 
generally of good quality, with TDS ranging from 500 to 1,000 mg/L, (see Figure B-8 and Figure B-10). 

B.13 CONJUNCTIVE USE FACILITY CONCEPTUAL DESIGNS 
This section presents conceptual designs for using groundwater as the source of supply and 
groundwater recharge facilities. 

New water supply will be needed to support future development of geothermal plants in each of the 
K.G.R.A.s and other Municipal, Commercial and Industrial (MCI) development.  The water could also 
be used by agriculture to augment supplies when a potential annual overrun is projected. 

Development of groundwater supply wells and well fields, was evaluated as a source to supply water 
to each of the K.G.R.A.s.  Imperial Valley groundwater quality is generally of moderate to poor quality 
in the aquifers and would require treatment.  The shallow aquifer has the most variable 
concentrations ranging from 800 to over 10,000 mg/L.  The intermediate aquifer has the most 
consistent salt concentrations ranging from about 800 to 2,220 mg/L.  Generally better quality water is 
present beneath East Mesa due to historic recharge from the unlined canals. Desalination plants 
would be required and the brine associated with the treatment will require disposal. 

Extraction of groundwater in the desert environment would eventually deplete the resource if the 
aquifers were not recharged.  Selection of the well pumping capacity and the well field locations were 
based on the ability to recharge the aquifers either from deep percolation of agricultural applied water 
or by replenishing the water through groundwater recharge.  Conceptual well fields were not located 
between closely spaced parallel faults due to their potential to be barriers to groundwater flow, 
limited storage capacity, and the potential lack of recharge that could lead to subsidence and ground 
fissuring.  The well locations were further constrained by geologic hazards and other design 
constraints. 

B.14 GEOLOGIC HAZARDS AND DESIGN CONSTRAINTS 
The Imperial region lies in one of the most seismically active areas in the United States.  Several 
geologic hazards face the region including earthquakes, liquefaction, sieches, flooding due to 
breaching of canals, and subsidence. 
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 Earthquakes B.14.1

Near the K.G.R.A.s, major active and potentially active faults trend in a northwestern direction.  Figure 
B-18 shows the location of these faults.  The San Andreas and the Imperial faults are active.  The 
Brawly and Calipatria Faults are classified as potentially active according to the California Geological 
Survey.  Near the active and potentially active faults the potential for surface displacement and 
cracking is high. 

The potential for shaking is high near the K.G.R.A.s. Facilities should be designed to within the 
appropriate level of shaking and to the extent possible be set back as far as possible  from the faults.  
Where distribution pipelines cross faults they will be subject to shearing. 

B.15 LIQUEFACTION 
Liquefaction may occur during an earthquake where saturated soils are shaken and the geologic media 
become buoyant in the groundwater and structures can sink or sag due to the decrease in the soil’s 
structural integrity.  Potential for liquefaction is low beneath East Mesa, but increases to the west 
where the potential is moderate to high, due to irrigation that may cause perched water above the 
pre-historic Lake Cahuilla clayey lakebed deposits. 

Groundwater pumping could locally decrease the potential for liquefaction by lowering groundwater 
levels. 

B.16 SIECHES 
When an earthquake occurs in a location near a large body of water a sieche can occur.  A sieche is a 
large wave in an inland body of water that can cause flooding and damage nearby structures. A strong 
earthquake could create a sieche from either the Salton Sea or in the canals. Although sieches have 
not been reported, the potential is moderate to high. 

B.17 FLOODING 
Imperial Valley and even East Mesa are at risk for flooding were canals to be sheared and offset due to 
fault activity.   A significant surface rupture of one or multiple canals could flood portions of the 
Imperial Valley.  Potential for flooding is moderate to high.  Facilities located down gradient of the 
major canals should be designed to withstand flooding though elevation of structures or inclusion of 
diversion measures to redirect water away from the facilities. 

B.18 SUBSIDENCE 
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Two inches of naturally occurring subsidence annually are centered at the middle of the Salton Sea. 
The two inches of subsidence decreases radially outward from the Salton Sea. Near the Mexican 
border the natural subsidence is essentially zero (Imperial County, 2006). 

Imperial Valley has a dense irrigation network of canals and laterals that supply water throughout the 
valley.  This network relies on canal grades to gravity feed the water throughout the system.  
Subsidence can cause the ground surface to sink or sag damaging or changing the grade on 
infrastructure. 

Subsidence may also be induced by removing more water from the aquifer than can be replaced 
naturally or by injection.  Imperial Valley’s geothermal wells remove steam and water from below the 
deep aquifer.  In some cases water is injected back into the zones where water was removed and aid 
to mitigate potential subsidence.  Subsidence has been detected in the Salton Sea K.G.R.A. 

Potential for subsidence as a result of groundwater pumping is high in the Imperial Valley and low to 
moderate in the East Mesa area.   Geotechnical investigations will be required for foundation designs 
to withstand settlement due to subsidence and how potential subsidence would affect existing 
infrastructure, canals, drains, and bridges.  Pipelines should be constructed with flexible materials or 
incorporate expansion joints. 

B.19 CORROSIVE SOILS 
Data was gathered on 28 soil types that are common in the Imperial Valley and East Mesa showed that 
some soil types can be corrosive to steel and concrete.  The risk of corrosion to both concrete and 
steel were reported as either low, moderate, or high (NRCS http://websoilsurvey.nrcs.usda.gov/app/ 
WebSoilSurvey.aspx).  Of the 28 soils from the soil survey all 28 had a high rating for being corrosive to 
steel.  Of the 28 soil types, 13 were considered low, 13 were considered moderate, 1 was considered 
high, and 1 was not rated for corrosiveness to concrete. 

To withstand the corrosive soils, pipelines should be constructed with polyvinylchloride or high density 
polyethylene.  Depending on the location, special mixtures of concrete may be required for 
foundations. 

B.20 COLORADO RIVER EFFECTS 
The Colorado River is located about 50 miles to the east of the Imperial IRWMP area.  An accounting 
surface method was developed in the 1990s by the U.S. Geologic Survey, in corporation with the 
Bureau of Reclamation to identify wells outside of the flood plain of the lower Colorado River that 
yield water that will be replaced by water from the river.  This method was needed to identify which 
wells require an entitlement for diversion of water from the Colorado River and need to be included in 
accounting for consumptive use of Colorado River water as outlined in the Consolidated Decree of the 



 
Imperial Integrated Regional Water Management Plan 

Appendix B  

July 2012       B-38                 GEI Consultants, Inc. 

United States Supreme Court in Arizona v. California. The method is based on the concept of a river 
aquifer and an accounting surface within the river aquifer. The study area includes the valley adjacent 
to the lower Colorado River and parts of some adjacent valleys in Arizona, California, Nevada, and 
Utah and extends from the east end of Lake Mead south to the southerly international boundary with 
Mexico. Contours for the original accounting surface were hand drawn based on the shape of the 
aquifer, water-surface elevations in the Colorado River and drainage ditches, and hydrologic judgment.   

This method for determining well impacts to the Colorado River was published in the Federal Register 
for the Department of the Interior on July 16, 2008, but was not formalized.  It indicated that if static 
water levels in wells are equal to or the elevation of water in the Colorado River it is assumed that 
water from the wells is coming from Colorado River.  The elevations of the river were projected into 
areas surrounding the river to create the accounting surface.  The accounting surface extended into 
portions of East Mesa (Scientific Investigations Report 2008-5113, USGS 2008).   

In 2008, the USGS published another method for assessing whether wells deplete groundwater that 
would otherwise recharge the Colorado River aquifers.  They developed a superposition model that 
simulates the percentage of water depleted from the river (Scientific Investigations Report 2008-5189, 
USGS 2008).  The assumption is that when a well is initially pumped, virtually all the water comes from 
groundwater storage; but over time, as the cone of depression grows, the percentage of water from 
the river or other recharge sources increases. The southeastern portion of the East Mesa has been 
designated as having a potential to deplete water in the Colorado River as shown on Figure B-18 as the 
Depletion Model Area.  The Dunes K.G.R.A. is adjacent to and overlaps the proposed depletion area. 

B.21 ENDANGERED SPECIES 
Endangered and threatened species are present in the Region.  The endangered species habitat areas 
were mapped to the extent possible to highlight areas that were excluded as desalination plant and 
well field locations. These locations are illustrated on Figure B-18.  Most of the Glamis and Dunes 
K.G.R.A.s are occupied by endangered species. 

B.22 SEEPAGE RECOVERY SYSTEM 
IID has installed a Seepage Recovery (SR) system to collect seepage from the East Highline Canal and 
the ACC as part of the system efficiency conversation.  Water collected by the SR system interceptors 
is protected. About 13,000 AFY has been recovered from the East Highline Canal SR system and about 
25,000 AFY has been recovered from the ACC SR system.  Well fields for the desalination plants should 
be designed to minimize drawdown along the SR system so they will not collect water that would have 
been otherwise collected through SR system. 
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Figure B-20.Exclusion Zones 

B.23 WELL FIELD CONCEPTUAL DESIGNS 
Preliminary designs for well fields were developed to supply 5,000 AFY, 25,000 AFY, and 50,000 AFY of 
groundwater to the East Brawley, East Mesa, Heber, and Salton Sea K.G.R.A.s. Attachment A contains 
conceptual sketches of the well fields along with the raw and finished water distribution systems.  
Because the water will need to be treated, the amount of groundwater pumped had to be increased as 
the treatment plants will operate with 75 percent efficiency. Using the 75 percent efficiency, the wells 
will need to produce 6,600 AFY, 33,300 AFY, and 66,600 AFY. 

Aquifer characteristics listed in Table B-3 for each K.G.R.A. were used to determine the potential well 
pumping rate over the 30 year life of the project.  A Theis analysis of the potential well fields was 
conducted assuming the wells are arranged in a grid shape.  Spacing between wells was initially 
estimated to limit well interference to about 10 feet.  Analysis predicted the average drawdown 
expected due to pumping of the well field.  These estimations were used to determine if the 
drawdown would exceed the thickness of the aquifers or in the case of the intermediate aquifer to 
maintain groundwater levels above the confining bed.  The number of wells and their pumping rates 
were then adjusted to select the optimum number of wells.  The number of wells and their production 
rates for each proposed well field by K.G.R.A. are summarized in Table B-4. 
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 Wells Required for Each Well Field Based on K.G.R.A.s Table B-4.

 

 

The aquifers beneath the K.G.R.A.s have varying salt concentrations and groundwater temperatures.  
Table B-3 summarizes aquifer quality and temperatures associated by aquifer and each K.G.R.A. 

The aquifers likely have a broad regional extent and may extend to the valley edges.  However, 
groundwater flow may be blocked by faults, which would limit recharge.  The Calipatria and Brawley 
Faults are considered at least partial barriers to flow on the east side of the Imperial Valley.  Well fields 
for the East Brawley, East Mesa, and Salton Sea K.G.R.A.s were positioned east of these faults so that 
water recharged near the Coachella Canal would reach the well fields. 

The Dunes and Glamis K.G.R.A.s were not evaluated, because most of their areas are occupied by 
endangered species and their proximity to the proposed Colorado River depletion surface. 

 

 

K.G.R.A.

Plant 
Capacity 

(AFY) Aquifer

Well 
Depth 
(feet)

Tranmissivity 
(gpd/ft)

Hydraulic 
Conductivity 

(ft/day)

75% Efficency 
Water 

Needed (AFY)
GPM per 

Year
Pumping Rate 

(gpm)
Number of 

Wells
East Brawley 5,000 Shallow 80-300 10,000 13 6,667 4,133 100 41

25,000 Shallow 80-300 10,000 13 33,333 20,665 100 207
50,000 Shallow 80-300 10,000 13 66,667 41,331 100 413
5,000 Intermediate 200-900 250,000 71 6,667 4,133 2000 2

25,000 Intermediate 200-900 250,000 71 33,333 20,665 2000 11
50,000 Intermediate 200-900 250,000 71 66,667 41,331 2000 21

Heber 5,000 Shallow 80-300 10,000 13 6,667 4,133 100 41
25,000 Shallow 80-300 10,000 13 33,333 20,665 100 207
50,000 Shallow 80-300 10,000 13 66,667 41,331 100 413
5,000 Intermediate 300-1500 120,000 25 6,667 4,133 350 12

25,000 Intermediate 300-1500 120,000 25 33,333 20,665 350 59
50,000 Intermediate 300-1500 120,000 25 66,667 41,331 350 118

Salton Sea 5,000 Shallow 80-300 10,000 13 6,667 4,133 200 21
25,000 Shallow 80-300 10,000 13 33,333 20,665 200 103
50,000 Shallow 80-300 10,000 13 66,667 41,331 200 207
5,000 Intermediate 300-1500 60,000 25 6,667 4,133 350 12

25,000 Intermediate 300-1500 60,000 25 33,333 20,665 350 59
50,000 Intermediate 300-1500 60,000 25 66,667 41,331 350 118

East Mesa 5,000 Intermediate 200-900 250,000 47 6,667 4,133 2000 2
25,000 Intermediate 200-900 250,000 47 33,333 20,665 2000 10
50,000 Intermediate 200-900 250,000 47 66,667 41,331 2000 21

Note: Pumping Rate assumes pumping 365 per year for 24 hours/day
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B.24 SOUTH BRAWLEY WELL FIELD 
Developing groundwater as a source of supply for the South Brawley K.G.R.A. (including the Keystone 
development area) was considered and then abandoned due to the area being located between two 
branches of the Imperial Fault.  Where faults are closely spaced, they may create small compartments 
that have limited recharge and can be easily dewatered, which could result in subsidence and ground 
fissuring.  Therefore, a well field within the K.G.R.A. was not planned. Groundwater supply to this area 
could be from a well field in the East Brawley K.G.R.A., as described below.  Water could be conveyed 
west to the South Brawley K.G.R.A. and the Keystone development area using either pipelines or 
existing IID canal infrastructure; however, not in high periods of agricultural demands.  Attachment A, 
Figures A-1 through A-6, contains conceptual well field layouts for feasible alternatives in the South 
Brawley/Keystone areas. 

B.25 EAST BRAWLEY WELL FIELD 
Conceptual well field designs were developed to supply water to the East Brawley K.G.R.A. These 
designs would also apply to serve the South Brawley K.G.R.A., but the water would have to be 
conveyed to that demand area.  Well field designs were prepared to produce 5,000 

AFY, 25,000 AFY, and 50,000 AFY after treatment as shown in Figures A-7 through A-10. The well fields 
were located east of the Calipatria Fault to receive recharge from percolation basins potentially 
located in the old unlined Coachella Canal, on private land not managed by Bureau of Land 
Management (BLM).  The K.G.R.A. generally overlies lakebed deposits which pinches out to the east 
where the recharge facilities are planned.  Therefore recharge facilities located in the old unlined 
Coachella Canal could replenish water in either the shallow or intermediate aquifers. 

Both the shallow and intermediate aquifers were evaluated for development of the well field.  The 
characteristics for each aquifer are presented in Table B-3.  The intermediate aquifer is more favorable 
for development, because it is thicker and has a corresponding higher capacity to transmit water than 
the shallow aquifer.  Flow rates from each well were selected to prevent dewatering of the aquifer.  
Estimated pumping rates per well for the shallow aquifer is 100 gpm and 2,000 gpm for the 
intermediate aquifer. 

Table B-4 lists the number of wells required to provide 5,000 AFY, 25,000 AFY, and 50,000 AFY.  
Development of the shallow aquifer is not feasible because between 40 and 400 wells would have to 
be constructed in comparison to the intermediate aquifer which will only require construction of 2 to 
21 wells.  Attachment A, Figures A-7 and A-8, contains conceptual well field layouts for feasible 
alternatives in the East Brawley K.G.R.A. 

Two pumping wells could be constructed to supply 5,000 AFY of water from the intermediate aquifer.  
The pumping would reduce the water surface elevation by about 35 feet over the 30 year project 
lifespan. 
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Ten wells would be required to produce 25,000 AFY from the intermediate aquifer.   The water surface 
would be lowered by an average of 92 feet over the 30-year project lifespan. 

Twenty-one wells would be needed to produce 50,000 AFY.  The average groundwater surface would 
decline by about 172 feet in the center of the well field over the 30-year life of the project. The 
drawdown would diminish away from the well field. 

Conjunctively managing the groundwater levels through recharge would reduce the drawdown of the 
aquifer.  Management of the groundwater could lower the groundwater surface in the shallow aquifer, 
depending upon the interconnectedness of the shallow aquifer to the intermediate aquifer.  The insert 
on Figure A-8 shows where potential recharge facilities on the old unlined Coachella Canal could be 
located to conjunctively manage surface water and groundwater and create a water bank.  
Groundwater levels could be lowered below the root zone which could benefit local agricultural users 
and would reduce the potential for liquefaction.  Management of recharge and pumping would be 
required to reduce the potential for subsidence associated with pumping. 

B.26 EAST MESA WELL FIELD 
Due to the land limitations and the lack of demand in the area, a 5,000 AFY plant is recommended for 
this area.  Well fields were designed for the East Mesa K.G.R.A. for both the shallow and intermediate 
aquifers.   Most of the East Mesa K.G.R.A. is BLM-managed land.  The small portion of the K.G.R.A. that 
does not belong to BLM is between the Calipatria and Brawley Faults and was not considered because 
they are partial barriers to groundwater flow and could limit recharge of the aquifers.  The 5,000 AFY 
well field could be positioned on existing geothermal plant leases whereas the 25,000 AFY and 50,000 
AFY well fields would need to be on land acquired from BLM, which could require lengthy 
negotiations. 

Aquifer characteristics for the East Mesa well field are assumed to be similar to the East Brawley well 
field; therefore, the number of wells is similar.  Based on the analysis for the East Brawley K.G.R.A., the 
shallow aquifer was not considered for development.  Table B-4 provides information for the number 
of wells needed, their depths and their production capacities.  For the 5,000 AFY well field only two 
wells would be needed.  Locally the wells would lower the water surface by about 35 feet over the 30-
year project lifespan.   If the well field is to produce 25,000 AFY, 10 pumping wells would need to be 
constructed.  The water surface locally would be lowered an average of 92 feet over the 30-year 
project lifespan.  For a 50,000 AFY well field, 21 wells would be needed. The average groundwater 
surface would decline by about 172 feet in the center of the well field over the 30-year life of the 
project.  The drawdown would diminish away from the well field.  Attachment A, Figures A- 11 to A-13, 
contains conceptual well field layouts for feasible alternatives in the East Mesa K.G.R.A. 

Pumping effects could be offset by recharge in the unlined old Coachella Canal recharging potentially 
both the shallow and intermediate aquifers.  Management of the recharge and pumping would be 
needed to reduce the potential for subsidence associated pumping. 



 
Imperial Integrated Regional Water Management Plan 
Appendix B  

GEI Consultants, Inc.      B-43      July 2012 

B.27 SALTON SEA WELL FIELD 
The well field designs were prepared to produce after treatment, 5,000 AFY, 25,000 AFY, and 50,000 
AFY from the shallow and intermediate aquifers.  Well fields were located east of the Calipatria Fault 
to be able to receive recharge from percolation basins potentially located in the unlined old Coachella 
Canal.  It is estimated that the shallow aquifer is from 80 feet bgs to 300 feet bgs with about 100 feet 
of the sediments consisting of sandy sediments.  Although the intermediate aquifer is located between 
300 and 1,500 feet, it only likely contains about 300 feet of sandy sediments which can readily convey 
water to a well.  Because of the thinner sequence of coarse grained sediments, the transmissivity is 
lower than in the East Brawley K.G.R.A. 

Well field designs showed the number of wells required would range from 12 to over 200 wells.  Table 
B-4 (page 40) lists the number of wells by aquifer and production capacity.  Well fields for producing 
about 5,000 AFY could be developed by using either the shallow or intermediate aquifers.  Production 
of 25,000 AFY and 50,000 AFY from wells is not reasonable. 

The shallow aquifer could produce 5,000 AFY with 21 wells pumping at a rate of 200 gpm each.  Over 
the 30-year project lifespan it is estimated that there will be about an average of 190 feet of 
drawdown which will not be below the base of the aquifer. 

The intermediate aquifer could also be utilized to produce 5,000 AFY with 12 wells pumping at about 
350 gpm.  Over the 30-year project lifespan it is estimated that there will be about an average of 83 
feet of drawdown. 

Pumping of the shallow aquifer has the additional benefit to agriculture and communities by locally 
lowering groundwater levels below the root zone and by reducing the potential for liquefaction.  
Although a greater number of wells would be required than if pumping from the intermediate aquifer, 
wells constructed into the shallow aquifer would be less costly to construct.  Construction of a well 
field in the shallow aquifer is a preferred option for this K.G.R.A. Attachment A, Figure A-16, contains a 
conceptual well field layout for a 5,000 AFY facility in the Salton Sea – K.G.R.A. 

Pumping effects could be offset by recharge in the unlined portions of the old Coachella Canal 
recharging potentially both the shallow and intermediate aquifers.  Management of the recharge and 
pumping would be needed to reduce the potential for subsidence associated pumping. 

B.28 HEBER WELL FIELD 
A 5,000 AFY, 25,000 AFY, and 50,000 AFY well field was evaluated for the Heber K.G.R.A. The 
evaluation considered extraction of water from both the shallow and intermediate aquifers. The ability 
of the aquifers to transmit water is lower in this area and therefore a larger number of wells were 
required.  Table B-4 lists the aquifer characteristics and the number of wells required. The number of 
wells ranged from 12 to over 400.  Only the 5,000 AFY well field was reasonable, requiring 12 wells to 
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produce from the intermediate aquifer.  Wells have been estimated to produce 350 gpm each and the 
aquifer has about 650 feet of saturated sediments.  Pumping of the wells would locally lower the 
piezometric surface head in the semi-confined aquifer by about 44 feet over the 30-year project 
lifespan. Attachment A, Figure A-17, contains a conceptual well field layout for the 5,000 AFY facility in 
the Heber K.G.R.A. 

Recharge to the intermediate aquifer in this area could occur from percolation of water applied for 
agriculture which has migrated through the shallow aquifer and the weakly confining clay bed. No 
dedicated recharge facilities are planned.  Additional testing will be needed to confirm source of water 
is either vertically from the shallow aquifer or from Mexico.  Pumping would need to be designed to 
limit pumping affects to groundwater in Mexico. 

B.29 CONCEPTUAL GROUNDWATER STORAGE BANKING FACILITIES FOR 
WELL FIELDS 

Groundwater recharge facilities constructed within the unlined old Coachella Canal can be used for 
conjunctive use and to mitigate pumping effects for the East Brawley, East Mesa, and Salton Sea 
K.G.R.A.s.  The groundwater gradient is to the west and would provide recharge to replenish water 
extracted by the well fields constructed east of the Calipatria Fault.  Groundwater banking within the 
East Mesa will provide a method of storing water during under run years when excess water would be 
available.  Historically, under run volumes for IID have ranged from 15,000 acre-feet to over 250,000 
acre-feet and could be placed into storage. 

A 15-mile long section of the old unlined Coachella Canal west of the San Andreas Fault and south of 
the Glamis K.G.R.A. was abandoned when the lined canal was constructed.   The unlined Coachella 
Canal has the ability to recharge about 10,000 AFY per mile of unlined canal (USBR, 1992).  If all of the 
unlined portions were used, about 150,000 AFY could be recharged. 

Conceptually the old unlined canal will need to be modified to serve as a recharge facility.  A turnout 
would have to be constructed to divert water from the lined Coachella Canal into the unlined canal.  
Under run water could be allowed to flow into the unlined canal saturating whatever length of the 
unlined canal until the ideal volume of water percolates.  This approach limits the potential 
environmental impacts.  However, along portions of the unlined canal layer of clay, 1 to 1.5 feet thick, 
was installed into the canal to reduce percolation losses.  Removal of the clay layer would increase 
percolation rates.  The sediments could be used to create intermediate berms in the canal confine the 
recharge water to highly permeable soil sections and reduce evaporation.  Spillways could be 
constructed in the intermediate berms to allow excess water to spill into the adjacent basin, 
depending upon the amount of water available.  This will allow for a compartmentalized series of 
recharge basins for greater infiltration and less evaporation.  To keep the recharge near the well fields, 
modifying any favorable two-mile long section of the old unlined Coachella Canal could provide 
capacity to percolate 20,000 AFY to 40,000 AFY. 
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Constraints to the recharge facilities include ownership and management of the canal area by the 
BLM, existence of sensitive habitats, and ability to obtain easements and rights-of- way.  A land 
exchange could overcome some of the potential constraints.  The possibility for the land exchanges 
should be researched to determine the feasibility of such exchanges. 

B.30 RIVER AND TILE DRAIN SOURCE WATER CONCEPTUAL DESIGN 
Water in the Alamo and New Rivers contain tailwater from the irrigated areas within the Imperial 
Valley and some of the water in the rivers could be reused.  About 2.6 MAFY quantity of water is 
applied to irrigate agriculture and for MCI use within the Imperial Valley.  About 30 percent of the 
water delivered for irrigation is percolated through the soil and captured by tile drains or becomes 
tailwater that is conveyed by a vast drainage system to the Alamo and New Rivers, which convey the 
water to the Salton Sea. In 2011, the tilewater and tailwater amounted to 830 AF.  The irrigated areas 
could possibly be considered a recharge area.   As such, no recharge facilities would have to be 
constructed. Because the water gravity drains to the rivers no wells would be required.  After 2017, 
the tailwater can be considered a water supply source to the desalination plants.  However, possible 
environmental complications need to be considered. 

Water can be retrieved from large drains or the water could be pumped from the Alamo River to be 
used as source water for the desalination plants.  The quantity of water available from these sources 
to use for desalination is greater than the amount needed to supply 50,000 AFY of new water.  Refer 
to Appendix G for the analysis of available water from the Alamo River and the various drains.  This 
concept could be used as a source of supply to the South Brawley and Salton Sea K.G.R.A.s as shown 
on Figures A-4 and A-14, contained in Attachment A. 

B.31 CONCEPTUAL BRINE DISPOSAL 
The desalination process produces brine that will need to be disposed.  It has been assumed that 25 
percent of the raw water delivered to the treatment plant will become brine.  The brine could be 
disposed of by either injecting it through wells into deeper aquifers, which begin about 1,500 feet 
below ground surface, or it can be pumped into evaporation ponds at the ground surface. 

There are two choices for the use of injection wells.  Either new injection wells will be constructed for 
the disposal or, if possible, existing injection wells that are operated by the local geothermal power 
plants may be utilized. 

Should new injection wells be elected to be constructed for brine disposal their number, injection 
rates, and depths will have to be confirmed.  Assuming the injection wells can dispose of about 2,000 
gpm the number of injection wells ranges from one to five depending on the size of the well field. 
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B.32 CAPITAL PROJECT ALTERNATIVES 
Seventeen desalination (desal) alternatives were developed to compare the combination of different 
source water, distribution system, and recharge elements.  Table B-5 summarizes the alternatives, 
their components, and whether they are feasible or not.  Each alternative is summarized below by 
their K.G.R.A. locations. The costs to develop and operate each alternative were developed and are 
reported in Appendix N and summarized in Table 12-5.  Figure B-11 shows the general locations of 
each K.G.R.A..   

 

 Drawdown and Feasibility of Alternatives Table B-5.
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

B.33 SOUTH BRAWLEY K.G.R.A – KEYSTONE AREA 
Desal Alternative 1: 50,000 AFY Keystone Desalination with Well Field. This alternative is represented 
in Figure A-1 and was created to test the feasibility of pumping 50,000 AFY of groundwater for the 

K.G.R.A.
Alternative 
Designation

Plant 
Capacity 

(AFY) Aquifer

Pumping 
Rate 

(gpm)
Number 
of Wells

30-Year 
Drawdown 

(ft)
Banking 

(Y/N)
Recommended 

(Y/N)
South Brawley 1 50,000 Intermediate 2000 21 172 N N

2 50,000 Intermediate 2000 21 172 Y Y
3 50,000 Intermediate 2000 21 172 Y Y
4 50,000 N/A N/A 0 N/A N Y
5 25,000 Intermediate 2000 11 92 Y N
6 25,000 Intermediate 2000 11 92 N N

East Brawley 7 25,000 Intermediate 2000 11 92 N Y
8 25,000 Intermediate 2000 11 92 Y Y
9 25,000 Intermediate 2000 11 92 Y Y

10 5,000 Intermediate 2000 2 35 Y Y

East Mesa 11 25,000 Intermediate 2000 10 92 N Y
12 25,000 Intermediate 2000 10 92 Y Y
13 5,000 Intermediate 2000 2 35 N Y

Salton Sea 14 50,000 N/A N/A 0 N/A N Y
15 50,000 N/A N/A 0 N/A N Y
16 5,000 Shallow 200 21 190 N Y

Heber 17 5,000 Intermediate 350 12 44 N Y

Note: Pumping Rate assumes pumping 365 per year for 24 hours/day
N/A = Not applicable
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desalination plant without the mitigation effects of groundwater recharge. The new water from this 
alternative would be used to for IID irrigation purposes. 

Desal Alternative 2: 50,000 AFY Keystone Desalination with Well Field and Groundwater Recharge. This 
alternative builds on Desal Alternative 1 and is represented in Figure A-2. It 

highlights the use of groundwater to supply the desalination plant and use recharge in an unlined 
portion of the Coachella Canal to mitigate for groundwater pumping. The location of the planned 
recharge facilities is located in the inset on Figure A-2. 

Desal Alternative 3: 50,000 AFY Keystone Desalination with Well Field, Groundwater Recharge and MCI 
Distribution. This alternative is the same as Desal Alternative 2 and adds the conveyance of new water 
to be used for MCI purposes. Figure A-3 represents this alternative. 

Desal Alternative 4: 50,000 AFY Keystone Desalination with water from the Alamo River water.  The 
use of surface water does not require a dedicated groundwater recharge facility and will not have the 
additional annual operations and maintenance costs of a well field.  A pump lift station would be 
required to take water from the river and take it into the treatment plant.  Figure A-4 represents this 
alternative. 

Desal Alternative 5: 25,000 AFY Keystone Desalination with Well Field, Groundwater Recharge and 
Evaporation Ponds.  This alternative was created to test the feasibility of using evaporation ponds to 
dispose of the brine stream.  Figure A-5 shows a potential location of the evaporation ponds and the 
disposal and land costs have been estimated. 

Desal Alternative 6: 25,000 AFY Keystone Desalination with Well Field. This alternative was developed 
to determine if pumping 25,000 AFY would have a low enough groundwater impact to supply the 
desalination plant without using groundwater recharge in the unlined Coachella Canal and is 
represented by Figure A-6. 

B.34 EAST BRAWLEY K.G.R.A. 
Desal Alternative 7: 25,000 AFY East Brawley Desalination with Well Field.  This alternative is 
represented in Figure A-7 and was created to test the feasibility of pumping 25,000 AFY of 
groundwater for the desalination plant without the mitigation effects of groundwater recharge. The 
new water from this alternative would be used for IID irrigation purposes. 

Desal Alternative 8: 25,000 AFY East Brawley Desalination with Well Field and Groundwater Recharge. 
This alternative builds on Desal Alternative 7 and is represented in Figure A-8.  It highlights the use of 
groundwater to supply the desalination plant and use recharge in a portion of the old unlined 
Coachella Canal to mitigate for groundwater pumping.  The location of the planned recharge facilities 
is located in the inset on Figure A-8. 
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Desal Alternative  9: 25,000 AFY East Brawley Desalination with Well Field and Groundwater Recharge 
and MCI Distribution. This alternative is the same as Desal Alternative 8 and adds the conveyance of 
new water to be used for MCI purposes.  Figure A-9 represents this alternative. 

Desal Alternative 10: 5,000 AFY East Brawley Desalination with Well Field. This alternative represented 
in Figure A-10 uses groundwater for the desalination plant without the use of recharge. The new water 
from this alternative would be used for IID irrigation purposes. 

B.35 EAST MESA K.G.R.A. 
Desal Alternative 11: 25,000 AFY East Mesa Desalination with Well Field and Industrial Distribution 
system to the nearby K.G.R.A.. This alternative was developed to determine if pumping 25,000 AFY 
would have a low enough impact to supply the desalination plant with groundwater without using 
groundwater recharge in the unlined Coachella Canal and is represented by Figure A-11. The new 
water from this alternative would be used for IID irrigation purposes and industrial distribution. 

Desal Alternative 12: 25,000 AFY East Mesa Desalination with Well Field and Groundwater Recharge 
and Industrial Distribution. This alternative builds on Desal Alternative 11 and is represented in Figure 
A-12. It highlights the use of groundwater to supply the desalination plant and use recharge an unlined 
portion of the Coachella Canal to mitigate for groundwater pumping.  The location of the planned 
recharge facilities is located in the inset on Figure A-12. The new water from this alternative would be 
used for IID irrigation purposes and industrial distribution. 

Desal Alternative 13: 5,000 AFY East Mesa Desalination with Well Field and Industrial Distribution. This 
alternative represented in Figure A-13 uses groundwater for the desalination plant without the use of 
recharge. The new water from this alternative would be used by local geothermal plants. 

B.36 SOUTH SALTON SEA K.G.R.A. 
Desal Alternative 14: 50,000 AFY South Salton Sea Desalination with Alamo River water.  Using the 
river as the source water is a way to recover the tilewater and tailwater.  This alternative does not 
impact groundwater through pumping the aquifers. The alternative is presented in Figure A-14. The 
new water from this alternative would be used by local geothermal plants. 

Desal Alternative 15: 50,000 AFY South Salton Sea Desalination with Alamo River Water and MCI 
Distribution system pipeline.  This alternative uses the same concept as Desal Alternative 14 with the 
addition of conveyance of new water to water treatment plants for municipal users and to the 
geothermal plants.  This alternative is represented in Figure A-15. 
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B.37 SOUTH SALTON SEA K.G.R.A. – EAST 
Desal Alternative 16: 5,000 AFY South Salton Sea – East Desalination with Well Field. This alternative 
represented in Figure A-16 uses groundwater for the desalination plant without the use of recharge. 
The new water from this alternative would be used by local geothermal plants. 

B.38 HEBER K.G.R.A. 
Desal Alternative 17: 5,000 AFY Heber Desalination with Well Field with M & I Distribution. This 
alternative represented in Figure A-17 uses groundwater for the desalination plant without the use of 
recharge.  The new water from this alternative would be used for irrigation purposes and new MCI 
purposes. 

B.39 RECOMMENDATIONS 
Limited data was available and was interpolated to prepare the conceptual well fields, recharge 
facilities and brine disposal injection wells.  Validation of the assumptions is needed before proceeding 
to preliminary designs.   We recommend the following initial activities: 

1. Discuss use of the old unlined canal as a recharge facility with the landowner. 

2. Acquire additional information is needed to verify the assumptions and interpretations of the 
well production capacities, salt concentrations, and temperature of the water in the aquifers 
used in the analysis.   

3. Drill a large diameter pilot production well into the intermediate aquifer in the East Brawley 
K.G.R.A. to confirm its production capacity and to allow use of existing monitoring wells during 
production testing to confirm the interconnectedness of the intermediate aquifer to the 
sediments beneath the unlined canal.   

4. Install one nested piezometer on the west side of the Calipatria Fault to assess the effect of 
the fault during pumping. 

5. Excavate several potholes within the unlined canal to resolve whether there is a clay liner and 
whether its removal could enhance the percolation rates. 

6. Drill additional test wells in the other K.G.R.A.s to confirm the production capacity of the wells 
along with the temperature and salinity with depth. 

7. Enter into preliminary discussions with geothermal power plant operators as to whether they 
would be willing to accept and dispose of the brine water. 
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Upon completion of this work, refine the previously developed Imperial County Groundwater Model to 
more accurately predict the effects of the well field pumping in conjunction with recharge in the 
unlined canal. 
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Technical Memorandum 
To:   Anisa Divine 

From:  Matt Zidar (GEI) 

Prepared:  Aaron McWilliams (GEI) 

Reviewed: Lorena Ospina (GEI) 

Date:  January 18, 2011 

Re: Disadvantaged Community Needs Assessment 
Technical Memorandum (Working Group Draft) 

Introduction 
The Imperial Integrated Regional Water Management Plan (IRWMP) will identify and integrate projects, 
programs, and policies for demand, water supply, water quality, and flood management for the Imperial 
Region (Region).  The Imperial Region Water Forum (Water Forum) is participating in development of 
the IRWMP.  A Program Management Team (PMT) is coordinating the overall effort.  The PMT includes 
the two water management agencies that convened the Water Forum; Imperial Irrigation District (IID), 
Imperial County, and the City of Imperial.  The Region covers approximately 3,100 square-miles with a 
population of over 165,000.  A key component of the IRWMP is community outreach.  This includes 
outreach to non-signatory stakeholders, interested parties, and disadvantaged communities (DAC’s).  
Initial outreach efforts began in the early stages of the process with introductory letters to representatives 
of each community describing the IRWMP purpose, and invitations to participate in the decision-making 
process.  The goals of the outreach program, especially as they relate to DAC’s, are to: 

• Identify and address the water-related needs of communities in the Region; 
• Build relationships within and between community representatives; 
• Encourage local participation in regional planning efforts, and; 
• Develop regional projects and programs that benefit the communities and the Region. 

The objectives of the DAC outreach program are as follows: 

• Identify DAC contacts; 
• Work with DAC’s representatives to inventory and identify water supply, water quality and 

stormwater related needs; 
• Given the current resources of the Imperial IRWM Plan, work with DAC’s to develop project 

concepts to meet the needs and be included in the IRWMP; and 
• Support DAC’s to identify sources of funding that meet managerial, engineering and financial 

needs; and develop final project designs that support applications for funding. 
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DAC’s Within the Imperial IRWM Plan Region 

As defined by the California Public Resources Code (PRC) Section 75005(g) 

Disadvantaged community (DAC) means a community with a median household income (MHI) 
less than 80% of the statewide average (SMHI).  Severely disadvantaged community (SDAC) 
means a community with a median household income less than 60% of the statewide average. 

An evaluation based on 2000 Census data was completed to determine the DAC’s within the Region.  
According to the 2000 Census data, the California SMHI was $47,493.  Thus, county subdivisions 
(CCD’s), census designated places (CDP’s), and cities with an MHI of $37,994 or less were considered 
DAC’s.  Those CCD’s, CDP’s, and cities with an MHI of $28,496 or less were considered SDAC’s.  The 
following table, Table 1, lists all 2000 Census CCD’s, CDP’s, and cities in the Region, the corresponding 
MHI, a percent comparison to the SMHI, and notes on the area.  Of the 19 locations on the table, 16 meet 
the definition of a DAC.  Of those 16 DACs, 7 meet the definition of a SDAC.  The City of Imperial, the 
area surrounding the City of Imperial, and the area surrounding the City of Holtville do not meet the 
definition of a DAC. 
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TABLE 1 

Census Tract (2000 Census) MHI in 
1999 

MHI as % 
of CA Status Remarks 

California  $       47,493        
County Subdivisions (CCD) 
  Brawley CCD  $       31,506  66% DAC Area surrounding Brawley 
  Calexico CCD  $       28,915  61% DAC Area surrounding Calexico 
  Calipatria-Westmoreland CCD  $       26,160  55% SDAC Area surrounding Calipatria, Westmoreland, and Niland 

  East Imperial CCD  $       20,982  44% SDAC Area surrounding Bombay Beach, Palo Verde, Fort Yuma; East portion of 
Imperial County 

  El Centro CCD  $       35,851  75% DAC Area surrounding Heber and El Centro;  
  Holtville CCD  $       40,247  85% --- Area surrounding Holtville 
  Imperial CCD  $       47,464  100% --- Area surrounding Imperial 
  West Imperial CCD  $       19,865  42% SDAC Area surrounding Ocotillo, Salton City; West portion of Imperial County 
Census Designated Places (CDP) 
  Heber CDP  $       27,221  57% SDAC Community of Heber 
  Niland CDP  $       25,592  54% SDAC Community of Niland 
  Ocotillo CDP  $       23,438  49% SDAC Community of Ocotillo 
  Seeley CDP  $       31,058  65% DAC Community of Seeley 
Cities 
  Brawley  $       31,277  66% DAC   
  Calexico  $       28,929  61% DAC   
  Calipatria  $       30,962  65% DAC   
  El Centro  $       33,161  70% DAC   
  Holtville   $       36,318  76% DAC   
  Imperial  $       49,451  104% ---   
  Westmoreland  $       23,365  49% SDAC   

 
Data from 2000 census.  Downloaded from: 

  
Maps available at: 

 
http://factfinder.census.gov/ 

   
http://www2.census.gov/plmap/pl_trt/st06_California/c06025_Imperial/ 

http://factfinder.census.gov/�
http://www2.census.gov/plmap/pl_trt/st06_California/c06025_Imperial/�
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Description/Summary of Outreach Activities 

The DAC’s were engaged during the early stages of the Imperial IRWMP planning process.  To begin 
identifying disadvantaged communities, a contact list was developed for all cities, communities, and 
special districts located within the Region which provide domestic water service, wastewater collection 
service, and/or stormwater collection service (collectively - water systems).  The Capital Improvement 
Plans, Master Plans, General Plans, and Service Area Plans of each community were sought and reviewed 
where available, to determine the current state of their infrastructure and of planning efforts.  System 
information was compiled into an Infrastructure Matrix which was mailed in advance to the interview 
participants.  The information included in the Infrastructure Matrix consisted of the following: 

• Stormwater 
o Land use policy, design criteria, 
o Flooding/system deficiencies, capital improvement plans. 

• Wastewater 
o Current and future plant size/treatment capacity, average flows, and level of treatment 
o Capital improvements planned for collection system and/or WWTP, including plans for 

water recycling, 
o Compliance requirements. 

• Potable Water 
o Current and future plant size/treatment capacity, average demand, raw and clear water 

storage capacity, 
o Distribution system status/deficiencies, capital improvement plans and schedule for 

implementation,  
o Disaster/emergency/shortage preparedness. 

A letter was sent to each of the community representatives which included an explanation of the goals and 
objectives of the Imperial IRWMP and intent of the Water Forum to address the needs and interests of the 
DAC’s within the Region.  In addition to the letter, an email with the agency-specific Infrastructure 
Matrix was sent to the engineering, planning, and/or public works contact for each community.  The 
email explained the source of the data in the Infrastructure Matrix, and requested that the information 
within the Matrix be corroborated or updated to reflect the current condition.  A telephone interview was 
scheduled with each public agency’s representatives to give them an opportunity to describe specific 
needs, list priority projects, and articulate issues or concerns with their water systems that weren’t 
necessarily addressed in the Infrastructure Matrix.  The following table, Table 2, displays the 
communities and representatives with whom we exchanged correspondence and the date of the telephone 
interview.  The information collected from the correspondence and the interviews is described in the 
section below.  
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TABLE 2 

Community/Agency Interviewee(s) 
Date of 

Interview 

Brawley Yasmin Arellano (Public Works Director),                    
Gordan Gaste (Planning Director) 

9/3/2010 

Calexico Unable to contact, no response   

Calipatria 
Justina Arce (Senior Planner, The Holt Group),            
David Godsey (Superintendent, Golden State Water 
Company) 

8/18/2010                   
10/27/1010 

El Centro 
Terry Hagen (Director of Public Works/City Engineer), 
Norma Villacaña (Planning and Zoning Director),       
Randy Hines (WWTP Supervisor) 

10/27/2010 

Heber John Jordan (General Manager) 10/28/2010 
Holtville Justina Arce (Senior Planner, The Holt Group) 8/18/2010 
Imperial Unable to contact, no response   

Niland David Godsey (Superintendent, Golden State Water 
Company) 

10/27/2010 

Seeley Anthony Munger(Supervisor) 10/28/2010 
Westmoreland Unable to contact , no response   
Golden State Water 
Company 

David Godsey (Superintendent, Golden State Water 
Company) 

10/27/2010 

Imperial County Bill Brunet (Director of Public Works),                                  
Jim Minnick (Planning Division Manager) 

11/1/2010 

 

Results of Outreach Activities  

While conducting outreach activities, up-to-date information on the wastewater collection, stormwater 
collection, and potable water distribution systems in each community were obtained when provided, and 
specific needs and concerns were documented when expressed by the DAC representatives.  The current 
state of each of the systems, system notes, and system issues/concerns gathered from each interview can 
be found in the Infrastructure Matrix, which can be found at the end of this TM.  This Matrix consists of 
three tables (Stormwater, Wastewater, and Potable Water). An interview summary for each community, 
as well as a list of priority projects identified by each of the DAC representatives, is presented in the 
subsequent sections. 
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City of Brawley   

An interview with the Public Works Director, Yazmin Arellano, and the Planning Director, Gordan Gaste, 
was conducted on September 3, 2010.  The current state of each water system is as follows: 

• Stormwater – Portions of the City adjacent to the New River are prone to flooding as a result of 
inadequacies in the stormwater system.  Approximately 50% of the stormwater collection system 
in the City is a CSO (combined sewer overflow).  The City has neither a Master Drainage Plan 
nor an electronic model of their stormwater collection system.  Future capital investments for the 
City are identified in their Capital Improvement Plan; however, the implementation of these 
improvements is dependent upon available funds.  The City is interested in obtaining grants to 
improve their stormwater system.  Studies have been performed which indicate that a few areas in 
the southeast part of the City exhibit good percolation.  Priority Projects for the stormwater 
system include: 

o Separation of stormwater conveyance and sewer system conveyance, and 
o Development of a Master Drainage Plan. 

• Wastewater – The current design capacity of the WWTP is 5.9 MGD, with an average daily flow 
of 4.7 MGD (80% of capacity).  The WWTP has been, and is still, under cease and desist orders 
for exceedance of their NPDES discharge requirements.  However, upgrades to the secondary 
treatment system are underway and expected to be complete by December, 2010.  The 
improvements are expected to bring effluent discharge into compliance with their NPDES permit 
and requirements set forth by the RWQCB.  Funding for the upgrades to the WWTP was obtained 
from SRF Funds in 2010, as well as $10M from the American Recovery & Reinvestment Act of 
2009 (ARRA) Grant funds.  The City is in talks with ORMAT Energy (a geothermal energy 
company) regarding the WWTP.  While discussions are still preliminary, ORMAT has proposed 
upgrading the WWTP to tertiary treatment in exchange for access to tertiary treated effluent.  The 
Capital Improvement Plan has identified the need to expand the capacity of the WWTP, which 
will cost on the order of $27M.  The CIP has also identified the need to rehabilitate a wastewater 
lift station, which consists of a wet well and pump and would cost $500k.  The City has also had 
discussions with the City of Imperial to participate in the Keystone WWTP Project to service 
planned expansion in parts of the City that may be better served from a combined regional 
facility.  No firm agreements have been established.  Priority Projects for the wastewater system 
include: 

o Expansion of WWTP Capacity, and 
o Rehabilitation of a wastewater pump station. 
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• Potable Water – The current design capacity of the WTP is 15MGD, with an average daily 
demand (ADD) of 8.4MGD (approximately 56% of design capacity).  The current raw water 
storage and clear water storage are 35MG and 9MG respectively.  Though there is currently ~4 
days of raw water storage, the City would like to increase their raw water storage capacity to 
52MG (~6 days).  The City does not have an electronic model of their distribution system, but 
bottlenecks and excess pressure zones have been identified.  A majority of the distribution system 
consists of cast iron pipe (~39%) and asbestos cement pipe (~41%), while the remainder consists 
of PVC (~20%).  A number of the Capital Improvement projects involve replacement of cast iron 
and AC pipe (see ‘Priority Projects’ below).  The current Master Plan is outdated, though City has 
selected a firm to update the Master Plan in the form of an IRP, including stormwater, 
wastewater, and potable water.  Programs identified in the outdated plan have not been 
implemented due to lack of funds.  The 2010 UWMP was completed by Dynamic Engineering, 
and has been submitted.  Priority Projects for the potable water system include: 

o Expansion of raw water storage capacity, and pumping capacity at the water treatment 
plant,  

o Main Street Water Line Replacement,  
o 86th Street Water Line Replacement, and 
o Andrata Place Area Improvement (cast iron pipeline replacement). 

City of Calexico  

The City of Calexico was not able to be contacted or did not respond to queries.  

City of Calipatria 

An interview with Justina Arce, a Senior Planner for The Holt Group (who provides Planning and 
Engineering Services for the City of Calipatria) was conducted on August 18, 2010.  An interview with 
Local Operations Superintendent for Golden State Water Company, David Godsey, was conducted on 
October 27, 2010.  The current state of each water system is as follows: 

• Stormwater – The City does not have a formal Master Drainage Plan, and relies on IID design 
criteria for sizing of stormwater management facilities.  The current storm drain system does not 
have adequate capacity to provide flood protection.  While light rain events are not a problem, 
larger events (25-year and over) cause puddling, ponding, and inundation of low lying areas.  
This flooding is not limited to those portions of the City closest to the Alamo River; rather 
flooding is highly variable and simply dependent upon topography.  A lack of infrastructure, as 
well as funding, makes flood mitigation very difficult in the City.  A Priority Project for the 
stormwater system is: 

o Development of a Stormwater Management Plan. 

• Wastewater -   Priority Projects for the wastewater system includes: 

o Wastewater collection system replacement throughout the city, and 
o Development of a Wastewater Management Plan. 
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• Potable Water – Golden State Water Company operates the water treatment plant and 
distribution system for Niland, Calipatria, and the Calipatria Prison.  The current treatment 
capacity is 6MGD with an ADD of approximately 2.5MGD (~42% of design capacity).  Both the 
raw water and clear water capacity are currently 9MG (~3-5 days of storage).  Golden State 
Water Company is contemplating the installation of a SCADA system to better manage the 
distribution system, and to alleviate the occurrence of THMs in the system.  A Priority Projects 
for the potable water system is: 

o Installation of a SCADA system to control how/where water is distributed.  Would assist 
with THM mitigation. 

City of El Centro 

A telephone interview was conducted with the Director of Public Works and City Engineer, Terry Hagen, 
Planning and Zoning Director, Norma Villicaña, and WWTP Supervisor, Randy Hines on October 27, 
2010.  The current state of each water system is as follows: 

• Stormwater – Currently, the City captures runoff in retention/detention basins, which then 
discharge to IID drains.  This arrangement does not provide adequate capacity to provide flood 
protection.  The City has completed a draft Master Drainage Plan), but has not yet adopted it.  
Included in the Master Drainage Plan are locations where flooding and/or conveyance have 
become a problem and recommended improvements.  Though the draft Master Drainage Plan has 
not yet been approved and released to the public, indications are that to implement 
recommendations of the Master Drainage Plan would cost approximately $200M.  A Capital 
Investment plan is being developed.  Currently, the City makes improvements when funds are 
available.  Also in development is the creation of an electronic model of the City’s storm drain 
system (being produced by Carollo Engineers).  It was acknowledged that a regional stormwater 
management facility (and a Regional Flood Control District to administer it) would likely provide 
adequate mitigation of stormwater, and postpone the necessity of implementing the Master 
Drainage Plan 15-20 years.  Priority Projects for the stormwater system includes: 

o Implementation of the Master Drainage Plan, 
o Creation of a Regional Flood Control District, and 
o Development of a Regional Stormwater Management System. 

• Wastewater – The current design capacity of the WWTP is 8MGD, with an average daily flow 
of 3.6MGD (45% of capacity).  The WWTP has secondary treatment with UV disinfection.  
While not a consistent problem, effluent discharges from the WWTP are occasionally out of 
compliance.  Development has occurred adjacent to the WWTP, and complaints have been made 
regarding the odor caused by the WWTP.  Due to the poor percolation of local soils, high water 
table, old infrastructure, and depth of infrastructure, groundwater infiltration has become a 
problem.  Capital Improvement plans would be needed to upgrade the collection system and 
WWTP.  This plan has been completed, but has not yet been adopted.  The upgrades would be 
dependent upon development impact fees and infrastructure and reimbursement agreements.  The 
City is in talks with ORMAT Energy (a geothermal energy company) regarding the WWTP.  
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Talks are still preliminary, but ORMAT has proposed upgrading the WWTP to tertiary treatment 
in exchange for access to tertiary treated effluent.    In addition to supplying ORMAT with 
tertiary treated effluent, it has been proposed that purple pipe could be run to local solar farms, 
highway dividers, parks, schools, or other public lands to irrigate with reclaimed water.   Priority 
Projects for the wastewater system include: 

o Reduce odors detected in developments adjacent to WWTP, 
o Upgrade WWTP to tertiary treatment with assistance of ORMAT, and 
o Investigate feasibility of using reclaimed water for irrigation of public lands. 

• Potable Water – The current design capacity of the WTP is 21MGD, with an ADD of 7.8MGD.  
The City has recently constructed the 21MGD WTP, though the old WTP with a capacity of 
16MGD is still operational.  The City regards the old WTP as a standby plant to be used in case 
of an emergency.  Current raw water storage is approximately 40MG.  This provides 2.5 days 
(summer) to 5 days (winter) of capacity.  The clear water storage is currently 10MG.  An 
additional 5MG clear water storage tank was damaged by a recent earthquake.  A 4MG 
replacement tank will be in place by July 2011.  The City has access to an electronic model of the 
distribution system, which is maintained by Carollo Engineers.  Carollo has not informed the City 
of any immediate system deficiencies.  The City does not have a replacement program for older 
sections of the distribution system; rather, pipes are replaced as they fail.  The City is currently 
working on a Capital Investment plan.  The local mall is currently serviced from a single-source 
(non-looped) 20-inch pipe, and does not have fire water storage.  Priority Projects for the potable 
water system include: 

o Complete construction of 4MG clear water storage tank, and 
o Provide the local mall with a looped water distribution system and fire water storage. 

Heber Public Utility District 

A telephone interview with General Manager, John Jordan, was conducted on October 28, 2010.  The 
current state of each water system is as follows: 

• Stormwater – The Community of Heber has a Master Drainage Plan, which was completed by 
Nolte in 2006.  The Town defers to the Imperial County Planning and Development guidelines, 
and Imperial County Public Works Department with regard to stormwater facilities and their 
design.  Currently, the Town has adequate capacity in the existing storm drain system.  The Town 
does not have any Priority Projects for the stormwater system. 

• Wastewater – The current design capacity of the WWTP is 0.65MGD.  When the WWTP was 
originally constructed, it was designed to have a capacity of 0.81MGD.  However, it was 
discovered that, due to deficiencies in the design, the actual capacity was only 0.65MGD.  The 
average daily flow is 0.5MGD (77% of capacity).  The current treatment level is primary 
treatment.  The PUD is planning to expand the capacity to 1.2MGD of secondary treatment with 
UV disinfection, but is having difficulty securing funding.  The project cannot be done in phases.  
Heber PUD is in talks with ORMAT Energy (a geothermal energy company) regarding the 
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WWTP.  Talks are preliminary, but ORMAT has proposed expanding and upgrading the plant to 
tertiary treatment in exchange for access to tertiary treated effluent.  In addition to supplying 
ORMAT with tertiary treated effluent, it has been proposed that reclaimed water could be used 
for park irrigation. Priority Projects for the wastewater system include: 

o Expand/upgrade WWTP to 1.2MGD and secondary treatment w/ UV disinfection,  
o Upgrade WWTP to tertiary treatment with assistance from ORMAT, and 
o Investigate feasibility of using reclaimed water for park irrigation. 

• Potable Water – The current design capacity of the WTP is 2.0MGD, with an ADD of 1.1MGD.  
Heber PUD has 5.8MG of raw water storage capacity (2.5 to 5 days of capacity), and 5.5MG of 
clear water storage capacity (2.5 to 5 days of capacity).  Since 2004, all new developments have 
had an electronic model of the distribution system.  Heber PUD is currently producing a Water 
Distribution Study for the older sections of town.  This study should be completed by mid-2011.  
The existing distribution system consists of AC, PVC, and HDPE pipe.  Heber PUD does not 
have a program for old pipeline replacement; rather pipes are replaced as they break.  Peak 
demand occasionally exceeds the 2MGD capacity of the WTP (as permitted by CDPH).  Phase 1 
and Phase 2 of a three-Phase WTP expansion project have been completed, and Heber PUD is 
currently working on Phase 3.  Phase 3 is expected to be completed by the end of 2011.  The 
capacity of the WTP will be expanded to 6MGD once Phase 3 is complete.  After Phase 3 of the 
current expansion to 6MGD is complete, the total capacity of the WTP can be further expanded 
up to 16MGD without a major redesign.  The current expansion project (6MGD) will meet Heber 
PUD demands for at least the next 15 years.  Priority Projects for the potable water system 
include: 

o Completion of Phase 3 of WTP expansion, 
o Complete Water Distribution Study for older sections of town, 
o Expand raw water storage capacity to 12MG, and 
o Investigate feasibility and benefits of constructing interties between communities that 

would allow for delivery of potable water in the event of an emergency or WTP 
shutdown. 

City of Holtville 

An interview with Justina Arce, a Senior Planner for The Holt Group (who provides Planning and 
Engineering Services for the City of Holtville) was conducted on August 18, 2010.  The current state of 
each water system is as follows: 

• Stormwater – The City of Holtville has adopted Imperial County standards for stormwater 
collection.  With the exception of stormwater detention basins, and IID drains, there is no 
stormwater infrastructure.  As such, there is no stormwater Capital Investment plan.  Portions of 
the City, especially near the Alamo River, are subject to flooding.  Standing/stagnant water is a 
problem in portions of the City due to a lack of drains and conveyance.  Also, approximately 60% 
of stormwater runoff from the City flows into an industrial area due to a lack of proper drainage 
and conveyance systems.  Major pipelines are non-existent in a number of areas within the City.  
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Overall, conveyance systems in the City are inadequate.  A preliminary engineering report 
identified the need for a large retention basin to prevent flooding.  A more in depth analysis of the 
drainage in the City would be beneficial.  Potential Projects for the stormwater system include: 

o Stormwater conveyance system and retention basin improvements, and  
o Development of a Stormwater Master Plan 

• Wastewater – The current design capacity of the WWTP is 1.3MGD, with an average daily flow 
of 0.60 to 0.65 MGD (46% to 50% of capacity).  The WWTP has secondary treatment with UV 
disinfection.  The WWTP is currently under cease and desist orders for exceeding their NPDES 
permit requirements.  The effluent exceeds ammonia and heavy metal concentrations, as well as 
pesticide concentrations due to infiltration from ag fields.  A $1M grant has been awarded by the 
Border Environment Cooperation Commission (BECC) to the City to make WWTP 
improvements to become compliant with their NPDES permit.  However, the City needs 50% 
matching funds.  The City Engineer is seeking an agreement with ORMAT Energy (a geothermal 
energy company) in which ORMAT will assist in upgrading the WWTP to tertiary treatment in 
exchange for  receiving a portion of the treated effluent.  The City is also in discussions with IID 
to ascertain what level of treatment would allow the City to discharge treated effluent to the canal 
system.  Priority Projects for the wastewater system include: 

o Upgrades to WWTP to comply with NPDES permit,  
o Wastewater collection system and retention basin improvements, and 
o Development of a Master Sewer Plan. 

• Potable Water – The current design capacity of the WTP is 3.15MGD, with a peak day demand 
of 3MGD.  The City has approximately 9MG of raw water storage and 3.9MG of clear water 
storage.  An earthquake recently damaged the raw water ponds and a 1.5MG clear water storage 
tank.  The City has begun repairs and lining three raw water ponds under a USDA grant.  
Currently, only one pond has been fully repaired; though all three have been lined.  A 2.4 MG 
clear water tank was constructed earlier this year, and the former 1.5MG tank was repaired, but 
with a lower capacity at 1.4 MG.   The distribution system is undersized and provides poor fire 
flow and pressure.  Priority Projects for the potable water system include: 

o Complete repairs to raw water ponds, and 
o Development of a Master Water Plan. 

City of Imperial 

The City of Imperial was not able to be contacted or did not respond to queries. 
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Niland Sanitary District and Golden State Water Company 

A telephone interview with the Local Operation Superintendent for Golden State Water Company, David 
Godsey, was conducted on October 27, 2010.  The current state of each water system is as follows: 

• Stormwater – There is no stormwater collection system to speak of in Niland.  All runoff 
discharges to agricultural drains administered by IID.  There are no stormwater Priority Projects. 

• Wastewater – The current design capacity of the WWTP is 0.5MGD, with an average daily flow 
of 0.08MGD (16% of capacity).  The current level of treatment is primary; with 
chlorination/fluoridation ponds.  The WWTP is out of compliance with their NPDES permit for 
consistently exceeding the allowable copper concentration.  The Economic Development 
Department issued a grant to Niland SD help deal with infiltration issues.  The liners that were 
placed in much of the collection system reduced infiltration quite substantially; previous (June 
2009) average daily flow into the WWTP was 0.18MGD.  This equates to nearly a 56% reduction 
in flow.  Despite the improvement grant for the collection system, Niland SD may dissolve due to 
lack of operations funding.  The area is severely disadvantaged and many residents are not paying 
taxes that would go to Niland SD.  Priority Projects for the wastewater system include: 

o Obtain funding for operation, or have another entity take over operations,  
o If Niland SD dissolves, connect collection system to Calipatria’s WWTP,  
o If Niland SD does not dissolve, upgrade WWTP to secondary treatment to meet NPDES 

permit requirements, and 
o Replace older sections of pipe and/or line system to prevent infiltration issues. 

• Potable Water – See Potable Water section for the City of Calipatria 

Seeley County Water District 

A telephone interview with Supervisor, Anthony Munger, was conducted on October 28, 2010.  The 
current state of each water system is as follows: 

• Stormwater – There is little to no stormwater infrastructure in place.  Several areas directly 
adjacent to the New River are subject to flooding.  Priority Projects for the stormwater system 
include: 

o Flood mitigation for areas directly adjacent to the New River. 

• Wastewater – The current design capacity of the WWTP is 0.2MGD, with an average daily flow 
of 0.10MGD (50% of capacity).  The current level of treatment is secondary with UV 
disinfection.  The WWTP is meeting the NPDES discharge requirements.  There is no program in 
place for replacement of old sections of the collection system; rather pipes are replaced as they 
break.  Seeley County Water District is currently in preliminary talks with SES Solar regarding 
the WWTP.  SES Solar has proposed upgrading the WWTP to tertiary treatment in exchange for 
receiving 0.15 to 0.2MGD of treated effluent for construction and operation activities at the Solar 
Two facility.  Priority projects for the wastewater system include: 
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o Upgrading WWTP to tertiary treatment with the assistance of the SES Solar Two facility 
in exchange for delivering treated effluent to the facility, and 

o Preventative replacement program for older sections of pipe in the collection system. 

• Potable Water – The current design capacity of the WTP is 0.75MGD, with an ADD of 
0.29MGD.  The Seeley County Water District currently has 2MG of raw water storage, and 
0.9MG of clear water storage.  However, construction is ongoing for both raw water and clear 
water storage.  An additional 5MG raw water tank is being constructed, while a total of 1.3MG of 
clear water storage will be available at the beginning of the year.  The District has an electronic 
model of the existing distribution system.  There are no system deficiencies identified by the 
model, though many pipes in the distribution system are old and prone to breaking.  The District 
received a grant from the U.S. Department of Agriculture in September of 2010 for pipeline 
replacement, and will begin implementation in January 2011.  Priority Projects for the potable 
water system include: 

o Implementation of pipeline replacement program using grant funds beginning January 
2011,  

o Expansion and lining of existing raw water ponds is currently underway,  
o Expansion of clear water storage to 1.3MG will be complete by January 2011, and 
o Consideration of permanent emergency connections with El Centro or Naval Base. 

City of Westmoreland 

The City of Westmoreland was not able to be contacted or did not respond to queries.  

County of Imperial 

A telephone interview with the Director of Public Works, Bill Brunet, and the Planning Division 
Manager, Jim Minnick was conducted on November 1, 2010.   The County oversees operations for 
Gateway of the Americas WWTP and WTP.  The current state of each water system is as follows: 

• Stormwater – There is very little stormwater infrastructure in Gateway of the Americas.  Parking 
areas serve as detention basins and are designed to pond to a depth of 6 inches during storm 
events.  These basins then infiltrate the water into the ground, or discharge to Ash Canal or the 
Alamo River.  There is neither a Master Drainage Plan, nor a Capital Improvement Plan; facility 
construction is dependent upon development.    Currently, the stormwater management system 
adequately conveys storm flows and provides adequate flood protection.  No stormwater Priority 
Projects have been identified. 

• Wastewater – The current design capacity of the WWTP is 0.2MGD, with an average daily flow 
of 0.014MGD (7% of capacity).  Treatment currently entails filtration and UV disinfection.  The 
WWTP is currently in Expansion Phase II of a 5-Phase design.  Future capacity is expected to be 
1.5MGD, and future treatment is expected to be activated sludge with UV disinfection.  Phases 3 
through 5 are dependent upon growth and funding.  The 2005 Service Area Plan identifies future 
Capital Investments.  Priority Projects for the wastewater system include: 



14 

 

o Complete Expansion Phase II on the WWTP. 

• Potable Water – The current design capacity of the WTP is 0.12MGD, with a maximum daily 
demand of 0.95MGD.  There is 1.8MG of raw water storage and 1MG of clear water storage.  
The system occasionally experiences exceedances of water quality limits.  The WTP is currently 
undergoing Phase II expansion.  Priority Projects for the potable water system include: 

o Complete Phase II expansion on the WTP. 

Ongoing communication with the above agencies is essential in assuring that common DAC issues and 
needs are incorporated into, and met by, the Imperial IRWM Plan.  The above agencies will be contacted 
periodically to update the Infrastructure Matrix to reflect facility and distribution/collection system 
changes.   

Common Themes Amongst Communities 

A. Stormwater Issues 

a. Currently, communities located near either the Alamo or New River discharge directly 
to the river.  The runoff from other communities is directed to detention basins which 
discharge to drains maintained by IID.  While there is a county ordinance requiring these 
detention basins to empty the 100-year storm within 72 hours, the basins rarely drain in 
the allotted time.  This is due to a combination of factors, including poor percolation of 
the soils, a high water table, and insufficient capacity in the IID drains.   

b. Another issue with the current state of drainage in many of the communities is that 
agricultural drainage passes through a community on the way to a drain or one of the 
rivers. 

c. There is no county-wide flood control district, no benefits assessment zones to provide a 
revenue source, and no regional master plan for drainage.  

B. Wastewater Issues 

a. All communities interviewed expressed a desire to replace the older portions of their 
wastewater collection systems. 

b. Due to the high water table in most of the Region, infiltration is a concern. 

c. The current level of treatment for many WWTPs in the Region is primary or secondary.  
Due to this, many WWTPs exceed their NPDES discharge requirements. 

d. The Region, as a whole, is economically depressed, and as such, the individual 
communities do not have the funds to develop updated master sewer plans, subsidize 
pipeline replacement programs, or upgrade their respective WWTPs. 

e. Many communities are in talks with energy companies in the area.  The general thrust of 
these discussions is that the energy company is willing to pay for upgrading the local 
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WWTP to tertiary treatment in exchange for access to the treated effluent for facility 
operations. 

C. Domestic Water Issues 

a. Very few communities have the raw water and clear water reserve capacity suggested by 
the State Public Health Department in the event of an emergency; 3 to 5 days.  This 
includes alternate sources of raw and potable water. 

b. Old pipes are replaced as they break, causing shortages at inconvenient times.  Many of 
the zone control valves are old as well, and do not function properly.  This causes 
system maintenance to affect a larger area and a greater number of people than desired. 

Potential Regional Projects that Address Common Needs 

A. Stormwater Projects – Once the Imperial IRWM Plan has been adopted, the Region will be 
eligible to apply for Proposition 1E grant funding.  Prop 1E funds are granted for a variety of 
flood protection improvement and flood management projects.  The Region would apply for 
funding of their stormwater planning and stormwater facility projects under Prop 1E. 

a. The creation of a Regional Flood Control District was discussed by a number of 
communities; especially those communities locate on/near the Alamo or New River.   

b. A regional storm drain facility capable of conveying the 100-year storm, as well as 
agricultural drainage, without the need for detention basins would allow for a more 
efficient use of land in the Region 

B. Wastewater Projects – In addition to Prop 1E grants, the Region will be eligible for Proposition 
84 grant funding.  Prop 84 has two distinct areas of funding; Planning and Implementation.  Prop 
84 Planning grants fund the development of regional planning documents (Master Water Plans, 
Master Sewer Plans, IRWMPs, etc), while Prop 84 Implementation grants fund the 
implementation (design, construction, etc.) of water reliability and water quality projects within 
the IRWM Plan.  The Region could apply for funding of their wastewater and domestic water 
planning and implementation projects under Prop 84.  

a.  A fund or program for lining or replacing older portions of the wastewater collection 
systems in each community and city. 

c. Upgrade the WWTPs in each community with secondary or tertiary treatment.  If not 
economically feasible, consider a regional WWTP.  Define economic incentives to 
support upgrades by energy industry through a cooperative program.  Develop strategies 
to allow for crediting wastewater created through use of this water in-lieu of Colorado 
River supplies.  

d. Create a regional engineering and/or an operation and maintenance fund for collection 
system pipe replacement. 
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C. Domestic Water Projects – See Above. 

a. Create interconnections between adjacent communities to allow for delivery of potable 
water in the event of an emergency or treatment plant shutdown. 

b. Create a regional engineering and/or an operation and maintenance fund for distribution 
system pipe replacement. 

Funding 

The following funding sources have been utilized for a number of infrastructure improvement projects in 
the Region: 

• Clean Water State Revolving Fund (CWSRF)  

The purpose of the CWSRF is to implement the Federal Clean Water Act and various State water 
quality laws by providing financial assistance for construction or implementation of projects that 
address water quality problems and to prevent pollution of the waters of the State.   

The CWSRF Program provides low-interest loans and other financing mechanisms for 
construction of publicly-owned wastewater treatment facilities, local sewers, sewer interceptors, 
water recycling facilities, storm water treatment facilities, as well as, expanded use projects such 
as implementation of nonpoint source (NPS) projects or programs, and development and 
implementation of estuary Comprehensive Conservation and Management Plans (CCMPs).  
While there are no specific funds directed toward DAC projects, or IRWMP projects, the types of 
projects that will likely be included in the Imperial IRWMP are a perfect fit for the types of 
projects funded by the CWSRF. 

An example of CWSRF utilization in the Region is that of the City of Brawley, who received 
$24,595,000 to expand their Wastewater Treatment Facility. 

• California Department of Public Health Safe Drinking Water State Revolving Fund 
(SDWSRF) 

The purpose of the SDWSRF is to provide low cost loans and grants, and to provide other types 
of assistance to water systems to achieve or maintain compliance with the Safe Drinking Water 
Act (SDWF) requirements.  The SDWSRF Program supports the US EPA National Strategic 
Plan, whose goals include: 

o Ensure drinking water is safe.  Restore and maintain oceans, watersheds, and their aquatic 
ecosystems to protect human health, support economic and recreational activities, and 
provide health habitat for fish, plants, and wildlife. 

o Protect human health by reducing exposure to contaminants in drinking water (including 
protecting source waters), in fish and shellfish, and in recreational waters. 

o By 2014, 93 percent of the population served by community water systems will receive 
drinking water that meets all applicable health-based drinking water standards through 
effective treatment and source water protection. 
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There are numerous examples of SDWSRF utilization in the Region.  A few of these SDWSRF 
Projects are explained below: 

o City Of Brawley – Citywide replacement of aged water distribution system.  Redesign 
and improvement of the system to lessen the possibility of service interruption.  
Cost of Project - $12,500,000. 

o City of Calexico – Upgrade of the existing Water Treatment Plant.  Replacement of 
functional but obsolete equipment and structures. 
Cost of Project - $10,000,000. 

o City of Holtville – Annexation of service area.  A number of residences are served by 
raw, unfiltered canal water which does not meet coliform standards.  By annexing the 
residences into the service area, they could be serviced from the Holtville WTP. 
Cost of Project - $2,537,948. 

• Proposition 1E, Disaster Preparedness and Flood Protection Bond Act of 2006 

The purpose of Proposition 1E is to pay for levee repairs and improvements, upgrade flood 
protection for urban areas, improve emergency response capabilities, and provide grants for 
stormwater flood management projects. 

• Proposition 84, Safe Drinking Water, Water Quality and Supply, Flood Control, River and 
Coastal Protection Act of 2006 

The purpose of Proposition 84 is to provide planning and implementation funding for the 
Integrated Regional Water Management Plan grant program and associated projects.  The aim of 
the IRWMP Program is to secure long-term water supply reliability within California by pursuing 
projects that yield multiple benefits for water supplies, water quality, and natural resources. 

Next Steps 

• Coordinate a DAC Workshop to discuss funding opportunities, review needs, coordinate 
discussion of regional solutions (projects, programs, and policies) for inclusion in the IRWMP, 
and coordinate project priorities for the Proposition 84 Implementation Grant. 

• Conduct a Preliminary Call for Projects in the first quarter of 2011 to identify projects to include 
in the IRWMP and potentially include in a Proposition 84 grant application.  
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Abbreviations and Acronyms          
 
20x2020 Water Conservation Plan CDWR guidelines for forecasting demands and calculating the 

20 percent conservation goal to be achieved by year 2020 
 
AF acre-feet 
AF/AC acre-feet per acre 
AF/MWh acre-feet per megawatt-hour 
AFCY acre-feet per capita per year 
AFY acre-feet per year 
 
CDCR California Department of Corrections and Rehabilitation Facility 
CDOF California Department of Finances 
CDWR California Department of Water Resources 
Census United States Census Bureau 
 
Definite Plan IID Efficiency Conservation Definite Plan, May 2007 
Dof Department of Finances 
 
EDP IID 2009 or 2013 Regulations for Equitable Distribution Plan 
EDP Apportionment IID 2009 EDP apportionment 
 
Gal/AC gallons per acre 
Gal/MWh gallons per megawatt-hour 
GEA Geothermal Energy Association 
GPCD gallons per capita per day 
GPD gallons per day 
 
IID Imperial Irrigation District 
IRWMP Integrated Regional Water Management Plan 
IVAG Imperial Valley Association of Governments 
 
MAF million acre-feet 
MCI municipal, commercial, industrial 
MG million gallons 
MG/AC million gallons per acre 
MGD million gallons per day 
 
NAF El Centro Naval Air Facility at El Centro 
 
QSA/Transfer Agreements 2003 Quantification Settlement Agreement and Related 

Agreements 
 
USDOE United States Department of Energy 
UWMP Urban Water Management Plan   
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Appendix D.  Historical and Future Municipal, 
Commercial, and Industrial Water Demands 

 INTRODUCTION AND SUMMARY OF RESULTS  D.1

 Introduction D.1.1

A component of the Imperial Integrated Regional Water Management Plan (IRWMP) is to perform an 
analysis of current and forecasted (future) municipal, commercial and industrial (MCI) water demand. 
For purposes of this report, industrial demand includes water used for geothermal processes, 
environmental uses, and feedlots and dairies.  
 
The purpose of this report is to: 

• Update the demand analysis to include areas outside of the Imperial Irrigation District’s (IID) 
water service area, within the Imperial Region. 

• Incorporate data provided by stakeholders and reflect comments from stakeholders.   
• Reflect the updated legislative requirements and revised California Department of Water 

Resources (CDWR) guidelines for forecasting demands, and for calculating the 20 percent 
conservation goal to be achieved by the year 2020 (20x2020 Water Conservation Plan). 

• Establish the forecasted MCI demands assumption for the Imperial Region. 

There are two distinct areas within the Imperial Region; the IID water service area that receives 
Colorado River water, and the areas outside of the IID water service area that are primarily reliant on 
groundwater.   

This report is separated into two sections:  1) approach and assumptions; and 2) forecasted MCI water 
demand within and outside the IID water service area.  For the purpose of this document, demand 
refers to the amount of water delivered or pumped.  

 Summary of Results D.1.2

Future water demand within the IID water service area was forecasted for municipal, feedlots and 
dairies, geothermal/solar thermal, industrial, and environmental uses to the year 2050.  Table D-1 and 
Table D-2 show the expected future MCI water demand with and without conservation within and 
outside of the IID water service area for the five water demand categories, in acre-feet per year and 
million gallons per day, respectively.  Figure D-1 illustrates with and without conservation future MCI 
water demands for the Imperial Region.  Without conservation, MCI water demand for the year 2050 
within the IID water service area is estimated to be 304,292 acre-feet (AF) or 271.64 million gallons (MG) 
per day (MGD). With conservation, MCI water demand for the year 2050 within the IID water service 
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area is estimated to be 255,102 AFY or 227.74 MGD, a MCI water use reduction of 49,190 AFY or 43.92 
MGD.  Outside of the IID water service area within the Imperial Region, MCI water demand without 
conservation for the year 2050 is estimated to be 832 AFY (0.74 MGD). With conservation, water 
demand in 2050 outside of the IID water service area within the Imperial Region is estimated to be 782 
AFY or 0.70 MGD, a MCI water use reduction of 50 AFY or 0.05 MGD. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure D-1. Cumulative Forecasted Imperial Region MCI Water Demand with and without 
Conservation, 2010-2050 (AFY, MGD) 
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Table D-1. Historic and Forecasted MCI Water Demand within and outside IID Water Service Area, 2005 and 2050 (AFY)  

 2005 
2050 

Without Conservation With Conservation Use Reduction % Reduction 

Within IID Water Service Area 
Municipal 33,310 85,180 73,018 12,162 14.28 
Geothermal/Solar 
Thermal 31,931 180,000 144,000 36,000 20.00 
Industrial 7,092 7,092 6,064 1,028 14.50 
Feedlots/Dairies 20,000 20,000 20,000 - 0.00 
Environmental 
Resources 0 12,020 12,020 - 0.00 

Total 92,333 304,292 255,102 49,190   48.78 
Outside IID Water Service Area 

Municipal -2 65 92 -27 -40.92 
Industrial 767 767 690 77 10.00 

Total  765  832  782   50 -  30.92 
 
Table D-2. Historic and Forecasted MCI Water Demand Within and Outside IID Water Service Area, 2005 and 2050 (MGD) 

 
2005 2050 

 Without Conservation With Conservation Use Reduction % Reduction 

Within IID Water Service Area 
Municipal 29.74 76.04 65.19 10.86 14.28 
Geothermal/Solar 
Thermal 28.51 160.69 128.56 32.14 20.00 
Industrial 6.33 6.33 5.41 0.92 14.50 
Feedlots/Dairies 17.85 17.85 17.85 - 0.00 
Environmental 
Resources 0.00 10.73 10.73 - 0.00 

Total 82.43 271.64 227.74 43.92 48.78 

Outside IID Water Service Area 
Municipal 0.00 0.06 0.08 -0.02 -40.92 
Industrial 0.68 0.68 0.62 0.07 10.00 

Total    0.68    0.74    0.70    0.05 -  30.92 

 Use of the Analysis D.1.3

The demand forecast is part of the review of the overall Imperial Region water budget.  A water budget 
compares demand and supply conditions.  The demand forecast establishes the planning assumptions 
for water demands under the future No Project Alternative.  The No Project Alternative assumes no new 
supplies are developed and compares the forecasted demands with the available water supplies to 
define the size of the water management problem to be addressed by the Imperial IRWMP.  The No 
Project Alternative provides the basis for evaluating potential impacts to the current water users; 
current supply and environment; and for comparing a range of alternatives that could include new 
water supply projects, or other nonstructural strategies to better manage and distribute the current 
supply of Colorado River water.  The demand forecast considered areas both inside and outside the 
current IID water service area. 
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 Imperial Region Water Supply and Use  D.1.4

The Imperial Region receives its water supplies from the Colorado River via IID and groundwater.  The 
IID water service area, where imported Colorado River water is the primary supply, encompasses 
roughly 500,000 acres of irrigated agriculture and the seven major urban areas of the Imperial Region.  
The East Mesa and West Mesa areas use groundwater that is outside of the IID water service area, but 
inside the Imperial Region.  See Appendix A for maps of the cities and communities of interest in the 
Imperial Region.  These maps present the city boundaries and sphere-of-influence used in the land use 
based water demand forecast. 

 Within IID Water Service Area (Imperial Valley) D.1.4.1

Surface water imported from the Colorado River by IID is used to meet all current agricultural and 
non-agricultural water demands in the IID water service area.  Non-agricultural water demands include 
MCI water demands.  IID is a wholesale water provider that delivers untreated (raw) water to individual 
user accounts.  The cities are retail water purveyors that treat and convey Colorado River water to retail 
water accounts.  The seven major urban areas within the IID water service area are the cities of Brawley, 
Calexico, Calipatria, El Centro, Holtville, Imperial, and Westmorland.  Other urban areas within the IID 
water service area include the unincorporated communities of Heber, Seeley, Niland, the Naval Air 
Facility at El Centro (NAF El Centro), and two California Department of Corrections and Rehabilitation 
Facilities (CDCR).  The community of Ocotillo/Nomirage is located within the area of West Mesa, and 
currently uses groundwater.  The total population of these cities and communities are expected to 
increase significantly through the year 2050, subsequently increasing urban water demand. 

IID’s supply of Colorado River water is part of the state of California’s fixed apportionment of 4.4 million 
acre-feet (MAF).  IID’s supply is based on very senior water rights that for the duration of the 
QSA/Transfer Agreements are capped at a fixed 3.1 MAF.  IID’s Colorado River supplies are described in 
Chapter 5 of the October 2012 Imperial IRWMP, while Appendix J provides a description of supply 
availability in normal, dry, and multiple dry years for purposes of a Water Supply Assessment.1  In 2010, 
92.1 percent of Colorado River water delivered by IID went to agricultural use; 4.8 percent to non-
agricultural (MCI including renewable energy), environmental and recreation use; and 3.1 percent for 
QSA Salton Sea mitigation.  The Salton Sea mitigation water is being achieved through fallowing of 
agricultural land, so in the absence of projects that supply “new” water, increases in future MCI and 
environmental use would have to be provided through reapportionment of supplies from agricultural 
use to the new use. Some water for “new” uses might come from a change in land use from agriculture 
to solar energy, urban development or some other land use that requires less water than agriculture.2  
Thus, an increase in future MCI demands may represent a decrease in the supply available for 

                                                           
1 For further details, see Imperial IRWMP October 2013, Chapter 5 and Appendix J. 
2 Due to the 2003 QSA/Transfer Agreements, Imperial Valley (IID water service area) water supply cannot be characterized as 
current or existing. For details of how IID Net Consumptive Use (volume at Imperial Dam) will be changing, see Imperial IRWMP 
Chapter 5, or Colorado River Water Delivery Agreement, Exhibit B <http://www.usbr.gov/lc/region/g4000/QSA/crwda.pdf> 

http://www.usbr.gov/lc/region/g4000/QSA/crwda.pdf
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agricultural users.  This effect is more significant in a year when IID is prohibited from a taking an 
inadvertent overrun, since MCI demands represent a hardened demand that is not easily cut back.3   

 Outside IID Water Service Area (East Mesa and West Mesa) D.1.4.2

East Mesa and West Mesa., by definition, are outside of the IID water service area.  Water use is for very 
small rural residential communities and for very limited industrial and agricultural production.  Aside 
from some minor deliveries from the All-American Cana in East Mesa, groundwater is the only source of 
water outside the IID water service area.  West Mesa is served by a sole source aquifer that is at or in 
excess of the sustainable yield (overdrafted) due to low natural recharge rates.  East Mesa groundwater 
quantity and quality are not well understood; however, the quality may be such that it would negatively 
impact the ability to store Colorado River water during underrun years. 

 DATA, APPROACH, AND ASSUMPTIONS D.2

This section describes the data sources; approach to the analysis of population, land use, and historical 
unit water requirements; and the assumptions that were then established to forecast future MCI water 
demands for the major water use sectors.  

Recent changes to California State legislation shaped CDWR guidelines and requirements for 
establishing baseline conditions, forecasting future water demands, and calculating conservation saving 
goals.  This includes: 

• CDWR methods for 20x2020 Water Conservation Plan, Water Conservation Act of 2009.4 
• CDWR Urban Water Management Plan (UWMP) Guidelines.5 

CDWR has provided updated methodologies to be adhered to in both the 2010 Urban Water 
Management Plan Guidebook (Final) and in the Methodologies for Calculating Baseline Compliance 
Urban Per Capita Water Use Requirements Report (Water Conservation Act of 2009). The approach 
taken in this report closely reflects the recommended approach presented in CDWR’s updated standards 
and guidelines, as this analysis was conducted to be consistent with the state requirements.  The intent 
is to support consistency between the Imperial IRWMP and future UWMPs prepared by Calexico, El 
Centro, Imperial and Brawley (the Imperial Region cities required to prepare an UWMP). 

Two primary activities were conducted to determine forecasted future water demands:  evaluate 
current water demand (baseline conditions) and forecast future water demands for MCI uses in the 
Imperial Region.  The approach used follows CDWR methods and includes: 

                                                           
3 IID 2009 Regulations for EDP defines how water users within the IID water service area will respond to shortage or payback 
requirements, and grants a higher reliability of supply to MCI users while prescribing cutbacks in agricultural deliveries. 
<http://www.iid.com/index.aspx?page=141> 
4 SB x 7-7 (Steinberg), Water Conservation Act 2009. 
5 CDWR. Guidebook to Assist Urban Water Suppliers to Prepare a 2010 Urban Water Management Plan. 

http://www.iid.com/index.aspx?page=141
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• Evaluating current population, land use data, and water supply data. 
• Establishing unit water requirements and assumptions (acre-feet per capita per year (AFCY) or 

gallons per capita per day (GPCD) for population forecast; acre-feet per acre (AF/AC) or gallons 
per acre (Gal/AC) of water use for land use based forecast. 

• Forecasting water use based on population. 
• Forecasting water use based on proposed land use plans. 
• Evaluating water conservation goals and assumptions. 
• Evaluating potential unit water requirements for renewable energy (geothermal and solar 

thermal) and developing assumptions for this use category. 
• Comparing approaches and defining the future demand assumptions for the Imperial IRWMP. 

 Data Sources D.2.1

Data sources are documented in detail within this report.  This demand forecast was prepared at a 
regional scale using the data readily available or provided by the stakeholders, and based on underlying 
assumptions as described herein.  Detailed city water demand forecasts as required in the 2010 updates 
are not included because the 2010 UWMPs were yet to be prepared by the cities of Brawley, Calexico, El 
Centro, and Imperial when the analysis contained in this report was carried out. 

To meet Imperial IRWMP needs and CDWR standards, multiple data sources and analysis methods were 
reviewed and tested to prepare the demand forecasts, test assumptions, and finalize demand forecasts.  
Historical data and prior studies were reviewed to develop the Imperial IRWMP assumptions and future 
demand forecast.  Prior studies included the 2005 UWMP, the IID Efficiency Conservation Definite Plan 
(Definite Plan) and the IID Equitable Distribution Plan (EDP (2006)).  Local data was compared to regional 
and statewide data in selecting the basis and assumptions for the Imperial Region forecasts.    

The planning period is from 2010 to 2050.  Factors that could affect future water demand include: 

• Cropping patterns and markets 
• Imperial Region economic conditions 
• Population growth 
• Land use changes 
• Renewable energy development policies 
• Climate change 

 Population Projection Calculation Approach D.2.2

The state requires that population estimates used to forecast future demands be based on data from 
the state, regional, or local service agency population projections, such as Imperial Valley Association of 
Governments (IVAG), California Department of Finance (CDOF), etc.  Population estimates for the 
Imperial IRWMP demand forecast are presented based on population data from the CDOF and IVAG and 
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are presented in five-year increments.  The approach taken in presenting population estimates in this 
report reflects these state-mandated requirements and also mirrors the approach taken in IID’s 
Equitable Distribution Plan (EDP), which utilizes IVAG as its source data.  To that effect, when available, 
IVAG was the primary source for population data and forecasts.   

To comply with California’s 20x2020 Water Conservation Plan requirement and to calculate 
conservation targets, CDWR defines a number of methods to calculate baseline urban per capita water 
use.6  CDWR Methodology 2:  Service Area Population, requires that population data be derived from 
federal, state, and local population reports.  In summary, the approach taken in this report, utilizing 
IVAG as the source of population data, complies with UWMP and other state requirements. 

 Water Supplies and Demand Analysis Approach D.2.3

The state requires a description of existing and planned water supply sources (groundwater and surface 
water) and the current and planned quantities available to its supplier.  Wholesale and retail water 
supply sources are to be presented in five-year increments.  This report presents available supplies as 
per the aforementioned requirements.   

Estimates of future MCI demands were forecasted consistent with the EDP.  The EDP prescribes the 
amount of water that the IID water users receive during periods of supply/demand imbalance based on 
past use or the contractual amount.  The Imperial IRWMP data is presented in five-year increments to 
parallel UWMP requirements and to support consistency between plans.  This report also presents and 
compares several methods for calculating anticipated MCI water demands.  Method 2:  Future Water 
Demand Using Per Capita Demand Model, described in Section 3 of this report, was ultimately selected 
for the Imperial IRWMP to be consistent with methodologies that could be applied in the local UWMPs. 

 Equitable Distribution Plan Water Apportionment Methodology D.2.4

As an update to the original October 2012 Appendix D content, the IID Board of Directors adopted 
revised Regulations for EDP on October 28, 2013 (Resolution No. 13-2013).7  Under the terms of the 
2013 EDP, apportionment of supply among IID water users is to be based on the following criteria: 
 

a. Municipal Users – Base amount of 2006 usage plus current District-wide average use per 
capita multiplied by the increase in population since 2006; 

b. Industrial Users – For existing contracts, estimated based on the past use, not to exceed 
contracted amount and contract terms.  For new contracts, estimated based on anticipated 
use, not to exceed contract amount and contract terms, taking into consideration the 
Integrated Water Resources Management Plan; 

                                                           
6 CDWR. Methodologies for Calculating Baseline and Compliance Urban Per Capita Water Use, February 2011. 
7 IID 2013 Regulations for EDP. <http://www.iid.com/Modules/ShowDocument.aspx?documentid=7749> 

http://www.iid.com/Modules/ShowDocument.aspx?documentid=7749
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c. Feed Lots, Dairies and Fish Farms – Estimated based upon past use and consideration of 
future changes; 

d. Environmental Resources Water – Estimated based upon the amount reasonably necessary 
to achieve the purposes of the District’s commitments, taking past use into account; and 

e. Agricultural Lands – Straight Line Apportionment used.  Subtract the estimated demand for 
categories a through d above from Available Water Supply, and then divide the remaining 
supply by the total number of Eligible Agricultural Acres pursuant to Subsections 2.15 a 
through c to determine the apportionment per Eligible Agricultural Acre.  The amount 
apportioned to acreage that has either suspended farming activities or is no longer receiving 
agricultural water service (such as renewable energy generation projects), and has been 
designated as suitable for the Temporary Land Conversion Fallowing Policy, is subject to a 
District Conservation Assignment (IID, 2013) 

For purposes of Appendix D of the IRWMP, the baseline District-wide average is taken to be the 2006 
calculated average of approximately 0.26 AFCY (232 GPCD).  A calculation for the EDP apportionment is 
to be done by IID at the end of each year using the District-wide average from the preceding year. 

 Water Use Sectors D.2.5

Showing past, current, and projected water demands by sector is a state requirement.  These sectors 
include:  Industrial, Commercial, Agricultural, Institutional and Government, and Residential (which is 
further subdivided in multi/single family residences).  The Imperial IRWMP demand forecast presented 
here evaluated MCI use categories at a regional scale based on the way the data is categorized at the 
wholesale level by IID.  The data in the Imperial IRWMP report is based on the most recent information 
available on water sales from IID, or as requested from the cities developing UWMPs.  As such, within a 
city, the MCI are included in a single IID wholesale account number based on water sales to the 
municipality.  Where information was provided by the city, industrial water should be accounted for 
separately and not included in the per capita water use calculations.  This is necessary in order for the 
per capita water use conservation requirements (with conservation reductions to include 20 percent 
conservation) to be accurate.  

Documented water demands for those cities within the Imperial Region required to complete an UWMP 
are reflected in this report to the degree the information was available.  Within each city, the UWMP 
will further breakout the water use categories at greater levels of detail (government, residential, large 
landscape, etc.).    

For purposes of the Imperial IRWMP, the industrial use category is primarily based on water demands 
for the renewable energy industry.  This projected water demand for the renewable energy industry is 
based on the Imperial County General Plan Geothermal/Alternative Energy and Transmission Elements 
(County of Imperial, 2006), which identifies a geothermal/solar thermal demand of 180,000 AFY (161 
MGD) by 2050.   
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Future agricultural demands are assumed to be the same as those forecasted in the Definite Plan and 
the IID System Conservation Program, and as such, are incorporated by reference into the Imperial 
IRWMP.  Future agricultural demands take into account implementation of all the planned on-farm and 
systems conservation programs.    

 Historic Population and Demographic Data  D.2.6

 IID Water Service Area D.2.6.1

Population in the Imperial Region is concentrated in the Imperial Valley (IID water service area).  Table 
D-3 shows the 2000 through 2009 population for the incorporated cities within the IID water service 
area.  Figure D-2 shows a chart of the population of the cities within the IID water service area. 

Table D-3. Historic City Population within IID Water Service Area, 2000-2009 

 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 
Brawley 21,980 21,760 21,531 21,609 21,852 21,934 22,037 22,314 22,593 23,342 
Calexico 27,340 28,274 30,423 32,093 33,630 35,113 36,230 37,095 37,978 38,827 
Calipatria 7,314 7,514 7,538 7,552 7,606 7,636 7,601 7,595 7,566 7,685 
El Centro 38,126 37,773 37,661 37,664 37,876 38,966 39,797 39,476 40,081 41,241 
Holtville 5,597 5,545 5,490 5,462 5,411 5,356 5,283 5,359 5,396 5,487 
Imperial 7,714 7,855 8,033 8,784 9,423 9,470 11,406 12,580 13,444 13,878 
Westmorland 2,114 2,093 2,071 2,060 2,043 2,203 2,170 2,168 2,185 2,221 

Total 112,185 112,815 114,749 117,227 119,845 122,683 126,530 128,594 131,251 134,690 
Source: US Census, Population Estimates, Incorporated Places and Minor Civil Divisions, All Place: 2000 to 2009, California.   
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Figure D-2. City Population within IID Water Service Area,  2000 – 2009 

Total population for incorporated cities within the IID water service area increased from 110,185 in 2000 
to 132,681 in 2009, about 20 percent over the 10-year period.  The city of Imperial had the largest 
population growth between 2000 and 2009 with an increase of 6,164.   

Table D-4 shows the 2000 Census data for population, housing units, average household size, land area, 
population, and household density for the individual cities within IID. 

Table D-4. Demographic Data for Cities within IID Water Service Area, 2000 

 Population 1 Housing Units 1 Average 
Household Size 2 

Area 3 

(Acres)  
Population 
per Acre 4 

Housing Unit 
per Acre 5 

Brawley 21,980 7,038 3.1 2,686 8.2 2.6 
Calexico 27,340 6,983 3.9 3,188 8.6 2.2 
Calipatria 7,314 961 7.6 467 15.7 2.1 
El Centro 38,126 12,263 3.1 5,050 7.5 2.4 
Holtville 5,597 1,617 3.5 525 10.7 3.1 
Imperial 7,714 2,385 3.2 964 8.0 2.5 
Westmorland 2,114 677 3.1 189 11.2 3.6 

Total 110,185 31,924  13,069   
Weighted Average  3.6  8.4 2.4 

1 Data from Population Estimates, Incorporated Places and Minor Civil Divisions, All Place: 2000 to 2009, California.   
2 Average household size calculated by dividing population by housing units. 
3 Data extracted from AutoCAD files provided by Imperial County Planning Department, LAFCO and City of Calexico. 
4 Population per acre calculated by dividing population by land area. 
5 Housing unit per acre calculated by dividing housing unit by land area. 
Source: US 2000 Census 
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Unincorporated communities make up about 12 percent of the population within the IID water service 
area.  Population estimates for unincorporated communities within the IID water service area are 
available for 2006 (Table D-5). 

Table D-5.  Unincorporated Community Population within IID Water Service Area, 2006 

 Population 
  

Heber PUD 1 4,337 
Seeley 1,624 
Niland 1,143 
Calipatria – CDCR 4,180 
Centinela – CDCR 5,110 

Total 16,394 
1 Heber PUD 2010 population corrected per Nov. 2013 Heber PUD/IID data reconciliation. 
Source: 2009 EDP Apportionment, Imperial Irrigation District 

IID also provides water for NAF El Centro, whose population varies seasonally. In 2010 the population 
ranged from 1,581 to 1,803. 

 Outside IID Water Service Area D.2.6.2

One community in the Imperial Region does not receive water from IID.  Ocotillo/Nomirage is located in 
West Mesa.  According to the 2000 Census, Ocotillo had a population of 296.  

 Future Population D.2.7

Based on IVAG historical data, the average annual growth rate for the incorporated municipal areas 
within the IID water service area for 2010 to 2035 is 2.4 percent.  Using this rate, and the recent 
historical population data presented in Table D-3, the population forecast was extended to 2050.   

Based on SCAG household forecasts, the average annual growth rate of the unincorporated areas within 
the Imperial Region for 2010 to 2035 was 3.8 percent.  This growth rate was used to extend 
unincorporated 2006 populations in Table D-5 to the year 2050, unless otherwise noted.  

Table D-6 and Figure D-3 present 2010 and forecasted population data for the Imperial Region.  From 
Figure D-3, the urban communities within the IID water service area will contribute to the majority of 
the Imperial Region's population through the year 2050.  These population values are used to estimate 
future residential water demand. 
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Table D-6. Forecasted Imperial Region Population, 2010-2050 

 2010 2015 2020 2025 2030 2035 2040 2045 2050 

Within IID Water Service Area 
Brawley 30,705 36,206 41,707 45,852 49,996 52,266 58,274 64,972 72,441 
Calexico 41,653 47,764 53,874 58,751 63,628 65,905 73,481 81,927 91,344 
Calipatria 1 4,381 4,992 5,602 5,997 6,392 6,515 7,264 8,099 9,030 
EI Centro 45,003 51,406 57,808 62,257 66,705 68,836 76,749 85,571 95,407 
Holtville 5,939 6,305 6,671 6,937 7,202 7,309 8,149 9,086 10,130 
Imperial 12,321 14,956 17,591 18,783 19,974 20,543 22,904 25,537 28,473 
Westmorland 2,846 3,245 3,644 3,934 4,223 4,367 4,869 5,429 6,053 
Heber PUD 2 6,993 8,019 9,045 9,864 10,683 12,325 14,218 16,403 18,923 
Seeley  1,957 2,358 2,841 3,424 4,126 4,972 5,991 7,219 8,699 
Niland 1,377 1,660 2,000 2,410 2,904 3,499 4,217 5,081 6,122 
Calipatria – CDCR 3 4,180 4,180 4,180 4,180 4,180 4,180 4,180 4,180 4,180 
Centinela – CDCR 3 5,110 5,110 5,110 5,110 5,110 5,110 5,110 5,110 5,110 
NAF El Centro 4 1,692 1,787 1,888 1,994 2,106 2,224 2,349 2,481 2,621 
Specific Plan Area 5 876 1,753 2,629 3,505 4,382 5,258 6,134 7,011 7,887 

Total 165,033 189,741 214,590 232,998 251,611 263,309 293,889 328,106 366,420 

Outside IID Water Service Area 

West Mesa  
Ocotillo/Nomirage 6 266 200 200 200 200 200 200 200 200 
Specific Plan Area 7 24 47 71 95 118 142 166 189 213 

East Mesa - - - - - - - - - 
Region Total 165,323  189,988  214,861  233,293  251,929  263,651  294,255  328,495  366,833  

Reported IVAG population minus Calipatria California Department of Corrections and Rehabilitation (CDCR) population. 
2 Heber PUD 2010 population and projections corrected per November 2013 Heber PUD IID data reconciliation. 
3 No growth is assumed for these CDCR institutions.  
4 Average seasonal population, interpolated at 11% increase over 10 years. Provided by William Kagele, NAF El Centro.  
5 Population estimates extrapolated from Ocotillo/Coyote Wells Hydrology and Groundwater Modeling Study, Table 4-3.   
6 Population estimates from US 2010 Census and stakeholder (Edie Harmon) declining population in Ocotillo/Nomirage. 
7 Unless in Specific Plan, based on Specific Plan land use changes, Table D-4 demographic data and linear growth to 2050. 
Source: 2009 EDP Apportionment, IID file: EDP Class data Muni IVAG_CA DoF CHG v31.xls. 
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Figure D-3. Imperial Region Population Forecast 

 Per Capita Water Demand D.2.8

Table D-7 lists daily per capita municipal demand in gallons per day (GPD) and acre-feet per year (AFY) 
for the urban areas within the IID water service area.  Volumes in Table D-7 were calculated using total 
water demand values given in the 2005 UWMPs for Brawley, Calexico, and Imperial; in the 2010 UWMP 
for El Centro; and on 2005 population estimates provided by IVAG.  Population weighted averages of the 
per capita water demands were calculated.  These values included aggregated industrial water demand 
as well as residential and commercial water demands.  When the 2010 UWMP updates are published, 
values can be updated to separate industrial, residential, and commercial water demands. 

Table D-7.  Per Capita Municipal Demand for Cities within IID Water Service Area (AFY, GD) 
Municipal Cities and Communities AFY GPD 

Brawley 0.34 301 
Calexico 0.17 154 
El Centro 0.22 194 
Holtville 0.22 196 
Imperial 0.25 220 
Westmorland 0.26 236 
Heber PUD 0.24 211 
Calipatria/Niland 0.28 251 
Seeley 0.15 133 

Population Weighted Average 0.23 205 
Source: For Brawley, Calexico and Imperial, 2005 UWMP; for El Centro, 2010 UWMP; for others, IID 
2005 delivery record and 2005 IVAG population estimates.   
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Section D.2.4 projections are based on the 2009 Regulations for EDP, which prescribe that future 
municipal water use is to be estimated as the water demand in 2006 plus 0.26 AFCY (232 GPCD) for the 
population difference between 2006 and the future year.  

Baseline and target conservation water use levels for the Colorado River Hydrologic Region are set in 
California’s 20x2020 Water Conservation Plan.  Imperial Region lies entirely within the Colorado River 
Hydrologic Region.  According to the 20x2020 Water Conservation Plan, per capita water demand for 
the Colorado River Hydrologic Region should be reduced to the values listed in Table D-8 by the year 
2020.  This is to coincide with a 20 percent reduction in water use.  However, the target for a hydrologic 
region may not be appropriate for a particular supplier within that region, and the targets were 
developed for planning at the statewide and regional level.  Urban water use within the Colorado 
Hydrologic Region itself and within the Imperial Region varies significantly due to climatic, demographic, 
and/or economic factors, as well as differing levels of conservation implementation.  This variation 
demonstrates the need for flexibility in the design of conservation programs for the Imperial Region. 

Table D-8.  Urban Per Capita Water Use Patterns for the Colorado Hydrologic Region, 1995-2005 (AFY, GPD) 
Sector Water Use AFY GPD 

Residential (Single- and Multi-family) 0.29 255 
Commercial and Institutional 0.04 38 
Industrial 0.00 3 
Unreported Water 0.06 50 

Total, Weighted Average 0.39 346 
Source: California 20x2020 Water Conservation Plan 

 Future Land Use Changes D.2.9

 IID Water Service Area D.2.9.1

According to the Imperial County General Plan, Imperial Region can expect changes in land use 
designations both within and outside the IID water service area.  Currently, the majority of lands not 
designated open space is used for agriculture.  Anticipated development around the major cities and 
communities would result in transitioning of agricultural lands to urban land uses, somewhat altering 
the characteristics of the Region’s water demand.  Appendix A provides maps for current and projected 
land use.  These were produced using data in the applicable city’s General Plan or the County General 
Plan, community plans, or specific plans.  When land use changes are not specifically identified in a 
prevailing land use plan, it is assumed the current use would continue (i.e., agriculture, open space). 

Imperial County Planning Department provided AutoCAD drawings and GIS data files showing the 
current limits of municipal boundaries, as well as AutoCAD drawings showing the spheres-of-influence of 
these municipalities as recognized by the Imperial County Local Area Formation Commission.  For 
Calexico, the city limit and sphere-of-influence data were provided by the city.  The City of Imperial 
provided city limit and sphere-of-influence data.  The development build-out date within the spheres-of-
influence was not provided with the drawings, so for purposes of the Imperial IRWMP demand forecast, 
it was assumed that the build-out of the spheres-of-influence is 2050.   
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In addition, NAF El Centro encompasses 2,686 acres, 1585.5 acres of which are used for agriculture.  The 
remaining lands are used for housing, airfields, supply, and other military buildings.  There are currently 
no published land use plans for NAF El Centro that document proposed land use changes.  

Land use data for Specific Plan areas were collected from those Specific Plans within the Imperial Region 
that have received Conditional Use Permits at the time of this report was being prepared (2011).  There 
were seven Specific Plans for development within the IID water service area – Imperial Center, Gateway 
of Americas, Mesquite Lake, Rio Bend, Imperial Lakes, McCabe Ranch, and McCabe Ranch II.  According 
to these Specific Plans, current land use in these areas is predominantly agriculture.  It is assumed that 
the lands will be converted from agricultural to municipal uses.  Build-out dates were not available for 
every Specific Plan, due to the uncertainty of market conditions, coordination of multiple construction 
phases, and permitting and administration processes.  Therefore, full build-out of the Specific Plans is 
assumed to be the year 2050.  

Table D-9 summarizes baseline and forecasted municipal land use within the IID water service area.  
Figure D-4 shows the expected land use growth for the IID water service area. 

Table D-9. Developed Land Use Area within IID Water Service Area, Historic and Forecasted 2005-2050 (AC) 

 
Developed Municipal Area 

2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 
          

Brawley 2,686 4,193 5,699 7,207 8,714 10,218 11,725 13,231 14,738 16,244 
El Centro 5,050 6,576 8,105 9,631 11,158 12,685 14,213 15,739 17,267 18,794 
Calexico 3,188 3,893 4,599 5,303 6,008 6,714 7,419 8,124 8,829 9,534 
Imperial 964 2,084 3,206 4,326 5,445 6,565 7,685 8,805 9,925 11,045 
Calipatria 467 1,651 2,837 4,021 5,206 6,389 7,574 8,758 9,943 11,127 
Holtville 525 1,160 1,794 2,428 3,063 3,698 4,333 4,967 5,602 6,236 
Westmorland 189 416 646 873 1,101 1,329 1,557 1,785 2,013 2,241 
Heber PUD 1 325 409  493  577  661  745  829  913  997  1,081 
Seeley 92 202 313 424 534 645 756 866 977 1,088 
NAF El Centro 2,734 2,734 2,734 2,734 2,734 2,734 2,734 2,734 2,734 2,734 
Specific Plan Areas 0 862 1,724 2,586 3,448 4,311 5,173 6,035 6,897 7,759 

Total 16,220 24,180 32,150 40,110 48,072 56,033 63,998 71,957 79,922 87,883 
1 Heber PUD area updated based on November 2013 Heber PUD and IID data reconciliation. 
Source: Data extracted from AutoCAD files provided by Imperial County Planning Department, LAFCO and City of Calexico.  
Heber PUD and Seeley area estimated. 
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Figure D-4. Forecasted Urban Land Use within IID Water Service Area, 2005-2050 

As can be seen from Table D-9 and Figure D-4, build-out of the spheres-of-influence would result in a 
nearly 450 percent increase in municipal land use by the year 2050.  

 Outside IID Water Service Area D.2.9.2

Ocotillo/Nomirage, a colonia located in West Mesa, uses only groundwater.  Data for Imperial Region 
land use outside the IID water service area, including Ocotillo/Nomirage, were obtained from Imperial 
County.  The land use data from Imperial County agreed with data from aerial photographs (land use 
type per parcel).  Table D-10 lists the area per land use type within the Region boundary that is outside 
IID’s water service area. 

Table D-10. Land Use outside IID Water Service Area, 2006 (AC) 
Land Use Area 

Agriculture 376 
Commercial 743 
Government/Special Public 1,826 
Industrial 3,765 
Open Space/Recreation 976,830 
Residential 307 
Vacant/Unidentified Use 2,902 

Total 986,749 

Only one Specific Plan located outside of the IID water service area has received a Conditional Permit: 
Coyote Wells/Wind Zero Specific Plan.  The Coyote Wells/Wind Zero Specific Plan area is located in West 
Mesa near Ocotillo/Nomirage.  The area is zoned for low-density residential or desert residential, which 
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is about equivalent to one housing unit per 40 acres.  Future water demand for the Coyote Wells/Wind 
Zero Specific Plan is expected to be 65 AFY (0.06 MGD) of well water by build-out.  Table D-11 shows the 
planned changes in land use and zoning designations for the Coyote Wells/Wind Zero Specific Plan Area, 
assuming a build-out year of 2050. 

Table D-11. Planned Coyote Wells/Wind Zero Specific Plan Land Use, 2050 (AC) 
Land Use Area 

Agriculture 0 
Commercial 24 
Government/Special Public 242 
Industrial 39 
Open Space/Recreation 585 
Residential 53 

Total 943 

 Renewable Energy Land Use Changes D.2.10

The planned land use changes for renewable energy projects (geothermal/solar thermal) would occur on 
land designated in the various general plans as open space (either agricultural land and/or natural 
habitat) based on the land use policies of Imperial County and of the United States Bureau of Land 
Management which oversees the majority of land in federal ownership in the Imperial Region.  Use of 
water for cooling purposes at geothermal/solar thermal plants is potentially the largest future demand.  
Where and when such growth is to occur are subject to market forces and proposals from private 
renewable energy project development interests.   

The Imperial County General Plan Renewable Energy Element promotes development of renewable 
energy facilities for economic growth in the community. IID, as the owner and manager of the power 
distribution grid and wholesale water provider, is consulted by both the County and private project 
proponents.  Geothermal or solar thermal projects could substantially increase water use to meet their 
cooling requirements.  Depending on the type of facility, renewable energy could intensify water use on 
lands that are currently cultivated, or on lands in open space which have no history of water use.  
Facilities may be located within IID water service area or in outside areas.   

Most of the land in East and West Mesa is owned and managed by the United States Bureau of Land 
Management.  While geothermal, solar, and wind renewable resource projects could be developed on 
these federal lands, IID cannot provide water outside of its water service area.  Inside the IID water 
service area, geothermal and solar thermal projects would substantially increase water use; however, 
solar facilities based on photovoltaic technology require limited water primarily for washing, domestic, 
and some dust control uses and would be expected to reduce per acre water demand from levels 
required for agricultural production. 
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 Historic MCI Water Demands and Use D.2.11

In 2010, MCI water demand accounted for approximately 5 percent of IID’s delivered Colorado River 
water.  However, it is expected that MCI water demand will increase with population growth.    

MCI water demand (also referred to as non-agricultural water demand) is defined by the EDP as water 
for domestic, municipal, geothermal/solar thermal energy, industrial, feedlot, dairy, fish, and 
environmental resources.  Table D-12 and Figure D-5 provide a summary of IID MCI water deliveries 
from 2000 to 2009 (based on water sales).  These volumes provide the baseline for future conservation 
estimates discussed later in the report.  It is recognized that IID makes additional smaller MCI deliveries 
that do not significantly impact the volume of delivery.  

Table D-12.  Historical IID MCI Water Deliveries, 2000-2009 (AFY, MGD) 
 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 

Acre-Feet Per Year 
Brawley 7,804 6,830 7,885 7,898 8,442 8,662 9,225 9,280 8,887 8,544 
Calexico 5,766 6,048 6,097 6,382 6,506 6,522 6,709 6,833 6,623 6,954 
El Centro 8,436 8,202 8,340 8,174 8,549 9,306 9,678 8,756 8,381 8,868 
Holtville 1,795 1,666 1,625 1,718 1,700 1,693 1,983 2,260 2,304 1,971 
Imperial 2,406 2,886 2,988 2,268 2,885 2,883 3,643 3,786 3,905 3,995 
Westmorland 719 721 707 959 1,073 1,099 713 714 730 724 
Heber PUD 1 362 358 341 385 355 352 1,236 1,217 1,193 1,415 
Seeley County WD 345 348 338 345 346 342 346 346 351 350 
Southern CA Water Co. 2 3,974 3,420 3,539 3,522 3,982 3,591 3,301 3,927 4,441 3,744 
NAF El Centro 592 610 686 655 694 682 685 690 713 761 

Total 32,199 31,089 32,546 32,306 34,532 35,132 37,519 37,809 37,528 37,326 

Million Gallons Per Day 
Brawley 6.97 6.10 7.04 7.05 7.54 7.73 8.24 8.28 7.93 7.63 
Calexico 5.15 5.40 5.44 5.70 5.81 5.82 5.99 6.10 5.91 6.21 
El Centro 7.53 7.32 7.45 7.30 7.63 8.31 8.64 7.82 7.48 7.92 
Holtville 1.60 1.49 1.45 1.53 1.52 1.51 1.77 2.02 2.06 1.76 
Imperial 2.15 2.58 2.67 2.02 2.58 2.57 3.25 3.38 3.49 3.57 
Westmorland 0.64 0.64 0.63 0.86 0.96 0.98 0.64 0.64 0.65 0.65 
Heber PUD 1 0.32 0.32 0.30 0.34 0.32 0.31 1.10 1.09 1.07 1.26 
Seeley County WD 0.31 0.31 0.30 0.31 0.31 0.31 0.31 0.31 0.31 0.31 
Southern CA Water Co. 2 3.55 3.05 3.16 3.14 3.56 3.21 2.95 3.51 3.96 3.34 
NAF El Centro 0.53 0.54 0.61 0.58 0.62 0.61 0.61 0.62 0.64 0.68 

Total 28.75 27.75 29.05 28.83 30.85 31.36 33.50 33.77 33.50 33.33 
1 Heber PUD 2000-2005 water delivery records, which are low with respect to 2006-2009, are not validated 
2 Southern California Water Co. provides water to Calipatria, Niland, Calipatria CDCR, and Centinela CDCR 
Source: Imperial Irrigation District Water Department   
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Figure D-5. IID MCI Water Deliveries, 1995-2009 

The IID Definite Plan provides the most recent evaluation of MCI water uses.  According to the Definite 
Plan, from 1998 to 2005, average consumptive use for residential water was 63.4 percent of total 
average MCI water delivery.  In contrast, California’s 20x2020 Water Conservation Plan estimates that 
consumptive use is about 30 percent of total average MCI water delivery.  

 FUTURE MCI WATER DEMAND D.3

For the Imperial IRWMP, forecasted MCI water demand is categorized into four main groups: municipal, 
geothermal/solar thermal energy and industrial, feedlots/dairies, and environmental resources.  The 
data and method for forecasting future water demand for each category is discussed in this section.  

IID established a method to calculate apportionment of municipal water demand in the EDP.  Similar to 
UWMP methods, the EDP apportions municipal water use based on population growth multiplied 
District-wide current per capita use added to the 2006 baseline water use.  Under EDP apportionment, , 
industrial and geothermal/solar thermal water users are placed into two categories:  1) for users with 
existing contracts (as of 2008), water allocated is based on past use, not-to-exceed contracted amount 
and contract terms; and 2) for contracts after 2008, water allocation is based on anticipated use.  The 
contract terms include not-to-exceed amounts and considerations for water availability.  Future water 
allocation for dairies and feed lots are is based on historical practices.  Environmental resources use is 
based on the amount of mitigation area that has been developed.  
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 Municipal Water Deliveries D.3.1

For planning purposes, municipal water demand includes demand for residential, commercial, and 
industrial uses.  Three methods were used to forecast municipal (residential, commercial, and urban 
industrial) water use: 

• Method 1:  Supply/Demand Imbalance Apportionment (Equitable Distribution Plan) 
• Method 2:  Water Use per Capita Model 
• Method 3:  Land Use Model 

Each method is discussed below along with the forecasted demand. 

 Method 1:  Future Municipal Water Demand Using EDP Apportionment D.3.1.1

IID’s Regulations for EDP state that a municipal users’ apportioned water use is to be calculated as the 
“base amount of 2006 usage plus current District-wide average use per capita multiplied by the increase 
in population since 2006” (see Section D.2.4, above)  For purposes of, EDP Apportionment analysis, 
future municipal water use was calculated as the water demand in 2006 plus 0.26 AFCY (232 GPCD) 
times the population difference from 2006 to the future year.  Table D-13 lists the 2006 population from 
Table D-3 and Table D-5 for each municipality that is subject to EDP apportionment, and presents 
forecasted growth for these population centers communities through 2050.  

Table D-13. Incremental Forecasted Imperial Region Population Growth, 2006-2050 
 

 Difference 2006 Population to Forecasted Population 
2006 

Baseline 2010 2015 2020 2025 2030 2035 2040 2045 2050 

Within IID Water Service Area 
Brawley  22,037 8,668 14,169 19,670 23,815 27,959 30,229 36,237 42,935 50,404 
Calexico  36,230 5,423 11,534 17,644 22,521 27,398 29,675 37,251 45,697 55,114 
Calipatria 3,421 960 1,571 2,181 2,576 2,971 3,094 3,843 4,678 5,609 
EI Centro  39,797 5,206 11,609 18,011 22,460 26,908 29,039 36,952 45,774 55,610 
Holtville  5,283 656 1,022 1,388 1,654 1,919 2,026 2,866 3,803 4,847 
Imperial 11,406 915 3,550 6,185 7,377 8,568 9,137 11,498 14,131 17,067 
Westmorland  2,170 676 1,075 1,474 1,764 2,053 2,197 2,699 3,259 3,883 
Heber PUD 4,337 2,656 3,682 4,708 5,527 6,346 7,988 9,881 12,066 14,586 
Seeley 1,624 333 734 1,217 1,800 2,502 3,348 4,367 5,595 7,075 
Niland 1,143 234 517 857 1,267 1,761 2,356 3,074 3,938 4,979 
Calipatria – CDCR 4,180 0 0 0 0 0 0 0 0 0 
Centinela – CDCR 5,110 0 0 0 0 0 0 0 0 0 
NAF El Centro 1,620 72 167 268 374 486 604 729 861 1,001 
Specific Plan Area 1 0 876 1,753 2,629 3,505 4,382 5,258 6,134 7,011 7,887 

Total 138,358 26,675 51,383 76,232 94,640 113,253 124,951 155,531 189,748 228,062 

Outside IID Water Service Area 
Ocotillo/Nomirage 266 -66 -66 -66 -66 -66 -66 -66 -66 -66 
Specific Plan Area 1 0 24 47 71 95 118 142 166 189 213 

Total 266 -42 -19 5 29 52 76 100 123 147 
 1 Population estimated using Specific Plan residential land use values and demographic data from Table D-4.  

  



Appendix D. Historical and Future Municipal, Commercial, and Industrial Water Demands 
Imperial Water Forum 

October 2012 D-21  GEI Consultants, Inc. 

Table D-14 and Table D-15 show forecasted municipal water apportionment using population values in 
Table D-6, 2006 IID delivery volume from Table D-12, and 0.26 AFCY (232 GPCD) for projected 
population growth beyond 2006 from Table D-13. Figure D-6 shows these forecasted municipal 
demands through 2050 

Table D-14. Forecasted Imperial Region Municipal EDP Apportionment, 2006-2050 (AFY) 

 
2006 

Baseline 
Forecasted Apportionment 

2010 2015 2020 2025 2030 2035 2040 2045 2050 

Within IID Water Service Area 
Brawley  9,225   11,479   12,909   14,339   15,417   16,494   17,084   18,646   20,388   22,330  
Calexico  6,709   8,119   9,708   11,296   12,564   13,832   14,424   16,394   18,590   21,039  
EI Centro  9,678   11,032   12,696   14,361   15,518   16,674   17,228   19,286   21,579   24,137  
Holtville  1,983   2,153   2,249   2,344   2,413   2,482   2,510   2,728   2,972   3,243  
Imperial  3,643   3,881   4,566   5,251   5,561   5,871   6,019   6,633   7,317   8,081  
Westmorland  713   889   993   1,097   1,172   1,247   1,285   1,415   1,561   1,723  
Heber PUD  1,236   1,927   2,193   2,460   2,673   2,886   3,313   3,805   4,373   5,028  
Seeley County WD  346   432   537   662   814   996   1,216   1,481   1,800   2,185  
So. CA Water Co. 1 3,301 3,612 3,844 4,091 4,300 4,531 4,718 5,099 5,541 6,054 
Centinela – CDCR 1,515 1,515 1,515 1,515 1,515 1,515 1,515 1,515 1,515 1,515 
NAF El Centro  433   452   476   503   530   559   590   623   657   693  
Specific Plan Area  -     228   456   684   911   1,139   1,367   1,595   1,823   2,051  

Total 38,782 45,719 52,142 58,603 63,388 68,226 71,269 79,220 88,116 98,079 

Outside IID Water Service Area 
Ocotillo/Nomirage 106  106   89   89   89   89   89   89   89   89  
Specific Plan Area 0  6   12   18   25   31   37   43   49   55  

Total 106 112 101 107 114 120 126 132 138 144 
1 Southern California Water Company delivers water to Niland, Calipatria and Calipatria-CDCR from IID. 
 
 
Table D-15. Forecasted Imperial Region Municipal EDP Apportionment, 2006-2050 (MGD) 

 
2006 

Baseline 
Forecasted Apportionments 

2010 2015 2020 2025 2030 2035 2040 2045 2050 

Within IID Water Service Area 
Brawley  8.24   10.25   11.53   12.80   13.76   14.73   15.25   16.65   18.20   19.94  
Calexico  5.99   7.25   8.67   10.09   11.22   12.35   12.88   14.64   16.60   18.78  
EI Centro  8.64   9.85   11.34   12.82   13.86   14.89   15.38   17.22   19.27   21.55  
Holtville  1.77   1.92   2.01   2.09   2.15   2.22   2.24   2.44   2.65   2.90  
Imperial  3.25   3.47   4.08   4.69   4.97   5.24   5.37   5.92   6.53   7.21  
Westmorland  0.64   0.79   0.89   0.98   1.05   1.11   1.15   1.26   1.39   1.54  
Heber PUD  1.10   1.72   1.96   2.20   2.39   2.58   2.96   3.40   3.90   4.49  
Seeley County WD  0.31   0.39   0.48   0.59   0.73   0.89   1.09   1.32   1.61   1.95  
So. CA Water Co.  2.95   3.23   3.43   3.65   3.84   4.05   4.21   4.55   4.95   5.41  
Centinela - CDCR  1.35   1.35   1.35   1.35   1.35   1.35   1.35   1.35   1.35   1.35  
NAF El Centro  0.39   0.40   0.43   0.45   0.47   0.50   0.53   0.56   0.59   0.62  
Specific Plan Area  -     0.20   0.41   0.61   0.81   1.02   1.22   1.42   1.63   1.83  

Total 34.63 40.82 46.58 52.32 56.6 60.93 63.63 70.73 78.67 87.57 

Outside IID Water Service Area 
Ocotillo/Nomirage  0.09   0.09   0.08   0.08   0.08   0.08   0.08   0.08   0.08   0.08  
Specific Plan Area  -     0.01   0.01   0.02   0.02   0.03   0.03   0.04   0.04   0.05  

Total 0.09 0.10 0.09  .10 0.10 0.11 0.11 0.12 0.12 0.13 
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Figure D-6. Forecasted Imperial Region Municipal EDPApportionment  

Based on EDP Apportionment as analyzed for this report, municipal water demand for the IID water 
service area is expected to increase by over 250 percent by the year 2050.  Municipal water demand 
outside of the IID water service area is expected to increase by over 270 percent by the year 2050.   

Using the EDP Apportionment average water use in 2006 of 0.26 AFCY (232 GPCD), and the land use 
demographics in Table D-4, the forecasted municipal water demand would represent an increase in 
urban acreage of about 170,000 acres by the year 2050 for the Imperial Region.    

 Method 2:  Future Municipal Water Demand Using Per Capita Demand Model D.3.1.2

Future municipal water demand was forecasted using historical per capita water use.  A model was 
developed using the demand per capita per day listed in Table D-7, a distribution of the daily municipal 
demand to the different types of water use, and the population estimates listed in Table D-6.  For cities 
not listed in Table D-6, the population weighted average per capita demand was used to calculate future 
municipal water demand.  See Appendix B for the Per Capita Model calculations for individual cities. 
Table D-16, Table D-17, and Figure D-7 show the resulting forecasted municipal water demand based on 
the water use Per Capita Model within the Imperial Region.  
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Table D-16. Forecasted Municipal Water Demand Calculated Using Water Demand Per Capita Model, 2005-2050 (AFY) 
 Forecasted Demand 

2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 

Within IID Water Service Area 
Brawley 8,344 10,351 12,206 14,060 15,458 16,855 17,620 19,645 21,903 24,421 

Calexico 6,293 7,184 8,238 9,292 10,133 10,975 11,367 12,674 14,131 15,755 

Calipatria 1,249 1,445 1,617 1,789 1,900 2,011 2,045 2,391 2,776 3,206 

EI Centro 9,015 9,778 11,169 12,561 13,527 14,494 14,957 16,676 18,593 20,730 

Holtville 1,273 1,304 1,384 1,464 1,523 1,581 1,604 1,789 1,995 2,224 

Imperial 2,426 3,036 3,685 4,334 4,628 4,922 5,062 5,644 6,292 7,016 

Westmorland 636 752 858 963 1,040 1,116 1,154 1,287 1,435 1,600 

Heber PUD 1,025 1,653 1,895 2,138 2,331 2,525 2,913 3,360 3,876 4,472 

Seeley County WD 233 292 351 423 510 615 741 892 1,075 1,296 

Niland 310 387 467 562 677 816 984 1,185 1,428 1,721 

Calipatria – CDCR 961 961 961 961 961 961 961 961 961 961 

Centinela – CDCR 1,175 1,175 1,175 1,175 1,175 1,175 1,175 1,175 1,175 1,175 

NAF El Centro 
368 389 411 434 459 484 512 540 571 603 

Total 33,308 38,707 44,417 50,156 54,322 58,530 61,095 68,219 76,211 85,180 

Outside IID Water Service Area 
Ocotillo/Nomirage 

68 61 46 46 46 46 46 46 46 46 
 

 

Table D-17. Forecasted Municipal Water Demand Calculated Using Water Demand Per Capita Model, 2005-2050 (MGD) 

 
Forecasted Demand 

2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 

Within IID Water Service Area 
Brawley 7.45 9.24 10.90 12.55 13.80 15.05 15.73 17.54 19.56 21.80 

Calexico 5.62 6.41 7.36 8.30 9.05 9.80 10.15 11.32 12.62 14.07 

Calipatria 1.12 1.29 1.44 1.60 1.70 1.80 1.83 2.13 2.48 2.86 

EI Centro 8.05 8.73 9.97 11.21 12.08 12.94 13.35 14.89 16.60 18.51 

Holtville 1.14 1.16 1.24 1.31 1.36 1.41 1.43 1.60 1.78 1.99 

Imperial 2.17 2.71 3.29 3.87 4.13 4.39 4.52 5.04 5.62 6.26 

Westmorland 0.57 0.67 0.77 0.86 0.93 1.00 1.03 1.15 1.28 1.43 

Heber PUD 0.92 1.48 1.69 1.91 2.08 2.25 2.60 3.00 3.46 3.99 

Seeley County WD 0.21 0.26 0.31 0.38 0.46 0.55 0.66 0.80 0.96 1.16 

Niland 0.28 0.35 0.42 0.50 0.60 0.73 0.88 1.06 1.28 1.54 

Calipatria – CDCR 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 

Centinela – CDCR 1.05 1.05 1.05 1.05 1.05 1.05 1.05 1.05 1.05 1.05 

NAF El Centro 
0.33 0.35 0.37 0.39 0.41 0.43 0.46 0.48 0.51 0.54 

Total 29.77 34.56 39.67 44.79 48.51 52.26 54.55 60.92 68.06 76.06 

Outside IID Water Service Area 
Ocotillo/Nomirage 

0.06 0.05 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 
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Figure D-7. Forecasted Municipal Water Demand Per Capita Model 

Using the Per Capita Model, municipal water demand for the IID water service area is expected to 
increase by over 220 percent (i.e., baseline 2006 to 2050).  Municipal water demand inside of the IID 
water service area is expected to increase to 85,180 AFY by the year 2050, and to 46 AFY outside the IID 
water service area.   

Using the population-weighted average water use of 0.23 AFY and 205 MGD and land use demographics 
in Table D-4 (i.e., weighted average of  8.4 capita per acre), total estimated urban population increase 
from 2010 to 2050 is calculated to be 202,050 (i.e., (85,180 - 38,708) = 46,472 AFY / 0.23 AFY/capita = 
202,050 capita), and urban acres are estimated to increase by 24,054 acres (i.e., 202,050 capita / 8.4 
capita/acre = 24,054 acres) by the year 2050 for the Imperial Region.  This value is considerably lower 
than the 170,000 acres calculated using Method 1 in Section D.3.1.1, and is more in line with the IVAG 
planned adsorption of new growth in the Imperial Valley. 

 Method 3:  Future Municipal Water Demand Using Land Use Model  D.3.1.3

Future municipal water demand can also be estimated by projected land use.  Each land use type can be 
assigned an amount of the water use associated on a volume-by-area basis (AF/AC).  Knowing the total 
area for each land use type and multiplying it by the unit water use associated with that land use type 
will provide an estimate of the future municipal water demand for the land use.   

Using developed municipal area and NAF El Centro’s reported land use from Table D-9, and 2006 IID 
delivery data from Table D-12, municipal water demand rates were calculated for using the Land Use 
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Model for each municipal area within the IID water service area. The results are shown in Table D-18.  In 
addition to calculating water demand rates for each city, average municipal unit water demand (AF/AC 
and Gal/AC) and area weighted average municipal unit water demand were calculated. 

Table D-18. Municipal Water Demand Rates within IID Water Service Area, 2006 Baseline (AF/AC, Gal/AC) 
 Area  Municipal Water Demand 

AC AF AF/AC Gallons Gallons/AC 

Brawley 2,636 9,225 3.5 8,236,482 3,125 
Calexico 3,195 6,709 2.1 5,990,170 1,875 
Calipatria/Niland 470 2,208 4.7 1,971,429 4,196 
El Centro 5,094 9,678 1.9 8,641,152 1,696 
Holtville 522 1,983 3.8 1,770,446 3,393 
Imperial 934 3,643 3.9 3,252,938 3,482 
Westmorland 188 713 3.8 637,018 3,393 
Heber PUD 325 1,236 3.8 1,103,571 3,393 
Seeley 91 346 3.8 308,679 3,393 
NAF El Centro 1,713 685 0.4 611,607 357 

Total 15,168 36,426   32,523,492  
Average   3.2  2,830 
Area-Weighted Average   2.5  2,232 

Given municipal demand rate variability per land use type, area-weighted average was used with land 
area data from Table D-9 to forecast municipal water demand.  Table D-19 and Figure D-8 provide 
forecasted municipal water demand based on the area-weighted average municipal water demand rate. 
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Table D-19. Forecasted Land Use-Based Municipal Water Demand within IID Water Service Area, 2005-2050 (AFY, MGD) 
  Forecasted Water Demand 

2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 

Acre-Feet Per Year 
Brawley 6,715 10,481 14,247 18,013 21,779 25,546 29,312 33,078 36,844 40,610 
Calexico 12,625 16,443 20,261 24,078 27,896 31,714 35,532 39,349 43,167 46,985 
Calipatria 7,970 9,733 11,496 13,258 15,021 16,784 18,547 20,309 22,072 23,835 
El Centro 2,410 5,210 8,011 10,811 13,611 16,411 19,212 22,012 24,812 27,613 
Holtville 1,168 4,129 7,090 10,051 13,012 15,973 18,934 21,895 24,856 27,818 
Imperial 1,313 2,899 4,485 6,072 7,658 9,244 10,831 12,417 14,004 15,590 
Westmorland 473 1,043 1,613 2,183 2,753 3,323 3,893 4,463 5,033 5,603 
Heber PUD 813 1,023 1,233 1,443 1,653 1,863 2,073 2,283 2,493 2,703 
Seeley 230 505 508 510 513 515 518 520 523 2,720 
NAF El Centro 6,835 6,835 6,835 6,835 6,835 6,835 6,835 6,835 6,835 6,835 
Specific Plan Area 1 0 2,155 4,311 6,466 8,621 10,776 12,932 15,087 17,242 19,398 

Total 40,552 60,456 80,090 99,720 119,352 138,984 158,619 178,248 197,881 219,710 

Million Gallons Per Day 
Brawley 6.00 9.36 12.72 16.08 19.45 22.81 26.17 29.53 32.90 36.26 
Calexico 11.27 14.68 18.09 21.50 24.91 28.32 31.72 35.13 38.54 41.95 
Calipatria 7.12 8.69 10.26 11.84 13.41 14.99 16.56 18.13 19.71 21.28 
El Centro 2.15 4.65 7.15 9.65 12.15 14.65 17.15 19.65 22.15 24.65 
Holtville 1.04 3.69 6.33 8.97 11.62 14.26 16.91 19.55 22.19 24.84 
Imperial 1.17 2.59 4.00 5.42 6.84 8.25 9.67 11.09 12.50 13.92 
Westmorland 0.42 0.93 1.44 1.95 2.46 2.97 3.48 3.98 4.49 5.00 
Heber PUD 0.73 0.91 1.10 1.29 1.48 1.66 1.85 2.04 2.23 2.41 
Seeley 0.21 0.45 0.45 0.46 0.46 0.46 0.46 0.46 0.47 2.43 
NAF El Centro 6.10 6.10 6.10 6.10 6.10 6.10 6.10 6.10 6.10 6.10 
Specific Plan Area 1 0.00 1.92 3.85 5.77 7.70 9.62 11.55 13.47 15.39 17.32 

Total 36.21 53.97 71.49 89.03 106.58 124.09 141.62 159.13 176.67 196.16 
1 Assumes linear growth to Specific Plan build-out by year 2050. 
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Figure D-8. Forecasted Land Use-Based Municipal Water Demand within IID Water Service Area 

Using the demographic data from Table 4 and the area-weighted municipal water demand rates in Table 
D-18, the year 2050 municipal water demand calculated by the Land Use Model represents a population 
of 740,943, with an average population growth rate of 50 percent every five years and almost 450 
percent population growth between 2005 and 2050.  This change in population is much higher than 
estimates using Method 2 in Section D.3.1.2, and is not consistent with published Imperial Valley 
population growth estimates.  

 Future Municipal Water Demand Summary  D.3.2

Table D-20 provides a summary of each of the methods used to estimate municipal water demand. 

Table D-20. Summary of Forecasted Imperial Region Municipal Water Demand, 2005-2050 (AFY, MGD) 

 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 

Acre-Feet Per Year 
EDP Apportionment 37,996 45,721 52,142 58,603 63,388 68,226 71,270 79,220 88,116 98,077 
Per Capita Model  33,440 38,707 44,417 50,156 54,322 58,530 61,095 68,219 76,211 85,180 
Land Use Model 40,551 60,456 80,090 99,720 119,352 138,984 158,619 178,248 197,881 219,710 

Million Gallons Per Day 
EDP Apportionment 33.92 40.01 45.76 51.51 55.78 60.13 62.83 69.93 77.87 86.76 
Per Capita Model  29.85 34.56 39.67 44.79 48.51 52.26 54.55 60.92 68.06 76.06 
Land Use Model 36.20 53.97 71.49 89.03 106.58 124.09 141.62 159.13 176.67 196.16 
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Table D-20 Per Capita Model estimates represent the low range of forecasted municipal water demand.  
EDP Apportionment is representative of the medium range municipal water demand estimate, and the 
Land Use Model is representative of a high range municipal water demand estimate.  The three 
estimates are provided in Figure D-9 to show the range of municipal water demand forecasts. 

 
Figure D-9. Forecasted Municipal Water Demand for Three Methods of Calculation 

As shown in Figure D-9, the Land Use Model forecasts municipal water demand that is more than double 
the demand predicted by either the EDP Apportionment or the Per Capita Model.  The urban growth 
rate represented in the Land Use Model is not representative of past growth.  The Per Capita Model, 
which as can be seen in Figure D-9 correlate well with historic water use and with the EDP 
Apportionment forecasts, was selected for reporting future forecasted municipal water demand and 
conservation values in Chapter 5 of the Imperial IRWMP. 

 Municipal Conservation Estimates D.3.3

Conservation estimates were calculated using Methodologies for Calculating Baseline and Compliance 
Urban Per Capita Water Use (CDWR, 2010).  See Appendix C for additional conservation calculations.  
Table D-21 shows the baseline and a regional average target municipal water demand for 20 percent per 
capita water demand conservation by the year 2020, using methods prescribed by CDWR.  Table D-22 
and Figure D-10 show forecasted future municipal water demand using the Per Capita Model, with and 
without conservation. 
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Table D-21. Baseline and Target Municipal Water Demand Rates – Per Capita Model (AFCY, GPCD) 

 
Baseline 

2015 Interim Target 
(10% Demand Reduction) 

2020 Target 
(20% Demand Reduction) 

AFCY 0.25 0.23 0.20 

GPCD 224 201 179 
 

Table D-22. Forecasted Imperial Region Municipal Water Use, 2005-2050 (AFY, MGD) 

 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 
           

Without Conservation 
AFY 33,308 38,707 44,417 50,156 54,322 58,530 61,095 68,219 76,211 85,180 
MGD  29.74  34.56 39.67 44.79 48.51 52.26 54.55 60.92 68.06 76.06 

With Conservation 
AFY 33,308 38,707 43,475 43,459 46,982 50,548 52,728 58,790 65,593 73,230 
MGD  29.74   34.56   38.81   38.80   41.94   45.13   47.07   52.48   58.56   65.38  

 

 
Figure D-10. Forecasted Imperial Region Municipal Water Demand, with and without Conservation 

In 2050, with conservation based on CDWR methods, Imperial Region is projected to have a municipal 
water demand of 11,950 AFY (10.68 MGD) less than without conservation. 

The 20x2020 Water Conservation Plan establishes a baseline, interim (2015), and 2020 target for water 
demand in the Colorado River Hydrologic Region, shown below in Table D-23.  Figure D-11 shows the 
forecasted municipal water demand estimated in this report with the forecasted municipal water 
demand using the 20x2020 Water Conservation Plan baseline and targets.  For comparison, the 
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forecasted municipal water demand using the 20x2020 Water Conservation Plan without conservation 
targets is shown as well. 

Table D-23. Baseline and Target Municipal Water Demand Rates for Colorado River Region (AFCY, GPCD) 
 Baseline Interim Target (2015) 2020 Target 

AFCY 0.39 0.31 0.24 

GPCD 346 278 211 
 

 
Figure D-11. Forecasted Imperial Region Municipal Water Demand – 20x2020 Water Conservation 

Plan Comparison 

As shown in Figure D-11, future Imperial Region municipal water demand without conservation is below 
the required 20x2020 Water Conservation Plan Colorado River Hydrologic Region target demand.  

 Future Geothermal/Solar Thermal and Industrial Water Demand D.3.4

Solar thermoelectric plants require use of water for cooling, while solar mirror or photovoltaic typically 
do not.  At photovoltaic plants, water is for washing mirrors and dust control, water usage is relatively 
low.  For solar thermoelectric, water use varies with the cooling technology similar to binary geothermal 
plants.  The wet cooling water use at these types of solar plants ranges from 10 to 2,000 AF/MWh, 
averaging 500 AF/MWh. 
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For geothermal and solar thermal plants, dry cooling systems are reported to provide less energy output 
than wet cooling systems (lower plant efficiency).  In comparison with wet cooling, dry cooling methods 
are estimated to result in a power generation cost of about 17 percent more, and would result in a 
decrease in power production of 5 percent to 10 percent on hotter days.8  In their report to Congress in 
2007, the United States Department of Energy (USDOE) states the performance of a solar thermal 
trough plant drops by 4.6 percent, and a power tower drops by 1.3 percent.  A dry cooled solar thermal 
plant requires approximately 80 Gal/MWh for cycle makeup and mirror washing, as compared to a wet 
cooled plant that requires 800 Gal/MWh (0.90 AFY/MWh).9   

Geothermal and solar thermal water demand for flash geothermal plants range from 2 to 40 acre-feet 
per megawatt-hour (AF/MWh) in the Imperial Region, averaging 15 AF/MWh.  The binary geothermal 
plants listed all employ or propose to employ wet cooling and water demand ranges from 43 to 132 
AF/MWh, averaging 96 AF/MWh.  Geothermal electric power plants use the earth as the thermal energy 
source.  Steam sources use steam Rankin-cycle turbines on a smaller scale than coal and nuclear power 
plants.  The Northern California Power Authority operates two geothermal power plants and typically 
withdraws approximately 17.0 pounds of steam per kilowatt-hour (lbs/kWh) or 2000 gallons per 
megawatt-hour (Gal/MWh) from the geothermal field.  According to the Geothermal Energy Association 
(GEA), these values are not representative of actual water use for geothermal power plants and point 
out that the DOE report fails to differentiate between geothermal fluid and freshwater.10  According to 
the GEA, geothermal plants use five gallons of freshwater per megawatt hour, while binary air-cooled 
plants use no fresh water.11  A recent article in IEEE Spectrum provided water use estimates for binary 
and flash systems in the Salton Sea geothermal area using surface water (Binary: 4,463 Gal/MWh (120 
AFY), Flash: 361 Gal/MWh (9.7 AFY).12  

Table D-24 provides a summary of the water uses for power plants for both construction and operations 
in or around the Imperial Region.  This information is from the California Energy Commission website 
and information submitted during the review and approval process for plants located in the Imperial 
Region or other similar desert environments.  Project specific information is provided in Appendix D. 

  

                                                           
8 Doering, Brandon and Jordan, Eddie. Memorandum on Imperial Irrigation District Power Plant Water Use Evaluation. 
15 September 2009, Integrated Engineers and Contractors Corporation to GEI Consultants. 
9 U.S. Department of Energy. Concentrating Solar Power Commercial Application Study: Reducing Water Consumption of 
Concentrating Solar power Electricity Generation. 2007. 
10 Geothermal Energy Association. GEA Issue Brief: Geothermal Energy and Water Consumption. <http://www.geo-
energy.org/pdf/Geothermal_Energy_and_Water_Consumption_Issue_Brief.pdf > Accessed December 2010. 
11 Kagal, Alyssa; Bates, Diana; Gawell, Karl.  Geothermal Energy Association. “A Guide to Geothermal Energy and the 
Environment.” April 2007. 
12 Adde, Sally and Moore, Samuel K. “In the American Southwest, the Energy Problem is Water.”  IEEE Spectrum: Inside 
Technology (website). June 2010. <http://spectrum.ieee.org/energy/environment/in-the-american-southwest-the-energy-
problem-is-water/3/ussb01> Accessed December 2010. 

http://www.geo-energy.org/pdf/Geothermal_Energy_and_Water_Consumption_Issue_Brief.pdf
http://www.geo-energy.org/pdf/Geothermal_Energy_and_Water_Consumption_Issue_Brief.pdf
http://spectrum.ieee.org/energy/environment/in-the-american-southwest-the-energy-problem-is-water/3/ussb01
http://spectrum.ieee.org/energy/environment/in-the-american-southwest-the-energy-problem-is-water/3/ussb01
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Table D-24. Water Use for Imperial Region Geothermal and Solar Thermal Power Plants   

Plant Owner Plant Name Type Capacity 
(MW Net) 

IID Water 
Use (AFY) 

AFY 
per 
MW 

IID Water 
Use 

(MGD) 

MGD 
per MW 

Online/ 
producing 

energy 
CalEnergy 
Generation 

Salton Sea 1 
Salton Sea 2 

Dual Flash 10 9.9* 
(One meter) 

0.4 
 

0.01 
 

0.0003  
 

 
 17 

Salton Sea 3 
Salton Sea 4 

Dual Flash 50 399* 
(One meter) 

4.4 
 

0.36 
 

0.0040 
 

 
 40 

Salton Sea 5 Dual Flash 49 1200*  24.5  1.07  0.0219   
Del Ranch Dual Flash 42 948*  22.6  0.85  0.0202   
Vulcan Dual Flash 38 164*  4.3  0.15  0.0039   
Leathers Dual Flash 42 1354*  32.2  1.21  0.0288   
Elmore Dual Flash 42 1910*  45.5  1.71  0.0406   
CE Turbo Single Flash 10 0*  0    0 0.0000     
Black Rock 1,2,3 ^  Single Flash 195 483 Est.*  2.5  0.43  0.0022  NO 
Black Rock 4,5,6 ^  Single Flash 195 483 Est.*  2.5  0.43  0.0022  NO 

EnergySource Hudson Ranch 1 Dual Flash 49.9 850 Est.  17.0  0.76  0.0152   
Hudson Ranch 2 Dual Flash 49.9 850 Est.  17.0  0.76  0.0152  In 2015 

Ormat 
Technologies 
 

Ormesa 1 Binary 38 1665  43.8  1.49  0.0391   
Ormesa 1E Binary 8 923  115.4  0.82  0.1030  Shut down 
Ormesa 1H Binary 12 1040  86.7  0.93  0.0774   
Ormesa 2 Binary 18 1993  110.7  1.78  0.0989   
GEM 2 Dual Flash 22 -  -           -     -     
GEM 3 Dual Flash 18 -  -           -     -     
Heber 1 Dual Flash/ 

Binary 
52 1800  34.6  1.61  0.0309   

Heber 2 Binary 48 3663  76.3  3.27  0.0681   
North Brawley ** Binary 49.9 6600 Est.  132.3  5.89  0.1181   
East Brawley ^ Binary 49.9 5500 Est.  110.2  4.91  0.0984  NO 

Ram Power Orita Dual Flash 50 800 Est.  16.0  0.71  0.0143  NO 
*Past 10 year average use from IID delivery gate meters  
** Under construction (partially operational) 
^ Proposed project 

 

From Table D-24, total 2005 Imperial Region water use for geothermal and solar thermal energy was 
approximately 31,931 AFY.  This value will be used as the baseline in calculating future water demand 
for geothermal water use.  Other renewable energy sources such as wind and solar photovoltaic do not 
rely on water as a significant component of the energy producing process and IID would categorize 
biomass production as an agricultural use.  Therefore, new water demand for such renewable energy 
sources is assumed to be relatively small when compared to geothermal and solar thermal energy, and 
water demand for these other renewable energy sources was assumed to be included in the geothermal 
and solar thermal build-out demand.  

Conservation for geothermal and solar thermal water uses assumes 10 percent savings by the year 2015 
and 20 percent savings by the year 2020. 
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 Non-Urban Industrial Water Demand D.3.4.1

Industrial water users outside municipal areas are governed by the same terms as geothermal and solar 
thermal energy in the IID Regulations for EDP.  The 1997 to 2008 average water demand for industrial 
uses in the Imperial region was 7,092 AFY (6.33 MGD).  Outside of the IID water service area, the U.S. 
Gypsum Company, working in West Mesa estimates a baseline groundwater demand of 767 AFY (0.68 
MGD, according to the Ocotillo/Coyote Wells Hydrology and Groundwater Modeling Study (GEI 
Consultants, Inc, 2004).  For planning purposes, it was assumed that industrial water demand will not 
change going into the future.  According to the 20x2020 Water Conservation Plan, industrial water use 
reduction is 5 percent by the year 2015 and 10 percent reduction by the year 2020. 

 Future Geothermal/Solar Thermal and Industrial Water Demand D.3.4.2

Table D-25, Table D-26, and Figure D-12 show forecasted future water demand for geothermal and solar 
thermal and for industrial water uses in the Imperial Region through 2050.  Geothermal and solar 
thermal water use for 2005 assumes the total IID water use in Table D-24. The Imperial County General 
Plan estimates that at full build-out, the water demand for all geothermal and solar thermal, and other 
renewable energy will be 187,859 AFY (167.71 MGD).  

Table D-25. Forecasted Imperial Region Geothermal and Solar Thermal, and Industrial Water Use, 2005-2050 (AFY)  

 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 

Without Conservation 
Geothermal and 
Solar Thermal 31,931 48,383 64,835 81,287 97,739 114,192 130,644 147,096 163,548 180,000 

Industrial 7,859 7,859 7,859 7,859 7,859 7,859 7,859 7,859 7,859 7,859 
Total 39,790 56,242 72,694 89,146 105,598 122,051 138,503 154,955 171,407 187,859 

With Conservation 
Geothermal and 
Solar Thermal 31,931 48,383 58,352 65,030 78,192 91,353 104,515 117,677 130,838 144,000 

Industrial 7,859 7,859 7,466 7,073 7,073 7,073 7,073 7,073 7,073 7,073 
Total 39,790 56,242 65,818 72,103 85,265 98,426 111,588 124,750 137,911 151,073 

 

Table D-26. Forecasted Imperial Region Geothermal and Solar Thermal, and Industrial Water Use, 2005-2050 (MGD) 

 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 

Without Conservation 
Geothermal and 
Solar Thermal 28.51 43.19 57.88 72.57 87.26 101.94 116.63 131.32 146.01 160.69 

Industrial 7.02 7.02 7.02 7.02 7.02 7.02 7.02 7.02 7.02 7.02 
Total 35.53 50.21 64.90 79.59 94.28 108.96 123.65 138.34 153.03 167.71 

With Conservation 
Geothermal and 
Solar Thermal 28.51 43.19 52.09 58.05 69.81 81.56 93.31 105.06 116.81 128.56 

Industrial 7.02 7.02 6.67 6.31 6.31 6.31 6.31 6.31 6.31 6.31 
Total 35.53 50.21 58.76 64.36 76.12 87.87 99.62 111.37 123.12 134.87 
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Figure D-12. Forecasted Imperial Region Geothermal and Solar Thermal, and Industrial Water 

Demand, 2005-2050 (AFY, MGD) 

With conservation, the Imperial Region can expect a geothermal and solar thermal and industrial water 
demand of 151,073 AFY (134.87 MGD) less than without conservation in the year 2050. 

 Future Feedlots/Dairies Water Demand D.3.5

IID does not measure deliveries to feedlots and dairies. For 1997 to 2008, adjusted annual average water 
deliveries to feedlots and dairies were estimated at 20,000 AFY (17.86 MGD).  Under the EDP, future use 
by feedlots and dairies is to be based on past use and other considerations.  It is assumed that future 
feedlot and dairy water demand will remain unchanged from the 1997 to 2008 average.  The 20x2020 
Water Conservation Plan only addresses potable water use.  Therefore, 20 percent reduction in water 
use is not calculated for feedlot and dairy water demand. 

 Future Environmental Resources Water Demand D.3.6

Environmental resources water is needed for mitigation associated with the Quantification Settlement 
Agreement and Related Agreements (QSA/Transfer Agreements) in addition to Salton Sea mitigation.13  
A total of 960 acres of freshwater marsh habitat will be constructed, 320 acres were completed in 
October 2009, 320 acres more are scheduled for completion by December 2014, with the final acreage 

                                                           
13 Since QSA/Transfer Agreements Salton Sea mitigation deliveries will not be ongoing (the last year fir required deliveries is 
2017), IID accounts for Salton Sea mitigation deliveries as a distinct water delivery category and not as an environmental use. 
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constructed by December 2019.  This project, part of IID’s Habitat Conservation Plan, is being developed 
as mitigation for the QSA/Transfer Agreement programs and for operation and maintenance impacts on 
drains. Water demand for the managed marsh is 12 AF/AC per year (3.91MG/AC per year) and the water 
delivered to the marsh must be equivalent to Colorado River water quality.  The marsh complex is 
designed as a flow-through system, with small volumes of water discharged to the IID drainage system.   

Additional mitigation efforts may include a 2,000-acre saline habitat complex (does not use freshwater); 
up to 100 acres of native tree habitat to mitigate for impacts to tamarisk scrub vegetation, a non-native 
invasive species (will use approximately 500 AFY or 0.45 MGD of fresh water); and desert mitigation 
(which has no water demand).  The 2009 Regulations for EDP include 1,500 AF (489 MG) per year for 
environmental resources water.  Using the marsh complex development schedule, water demand for 
320 acres should be 3,840 AFY (3.43 MGD), growing to 11,520 AFY (10.28 MGD) by October 2019.  With 
a fully developed tamarisk mitigation area, the environmental resource water requirement should be 
12,020 AFY (10.73 MGD) by 2020. 

 Cumulative Future Water Demand D.3.7

Without conservation, total future water demand for non-agricultural uses in the Imperial Region is 
estimated to be 305,059 AFY (272.37 MGD) in the year 2050.  With conservation, total future water 
demand for the Imperial Region is estimated to be 256,323 AFY (228.86 MGD).  Historic and forecasted 
water demand for non-agricultural uses within and outside the IID water service area from the year 
2005 to the year 2050 are summarized below in Table D-27 through Table D-30. 

Table D-27. Forecasted Cumulative MCI Water Demand within IID Water Service Area, 2005-2050 (AFY) 

 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 

Without Conservation 

Municipal 33,308 38,707 44,417 50,156 54,322 58,530 61,095 68,219 76,211 85,180 

Geothermal 31,931 48,383 64,835 81,287 97,739 114,192 130,644 147,096 163,548 180,000 

Industrial 7,859 7,859 7,859 7,859 7,859 7,859 7,859 7,859 7,859 7,859 

Feedlots/Dairies 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 

Environmental Resources 0 3,840 7,930 12,020 12,020 12,020 12,020 12,020 12,020 12,020 

Total 93,098 118,789 145,041 171,322 191,940 212,601 231,618 255,194 279,638 305,059 

With Conservation 

Municipal 33,308 38,707 43,475 43,459 46,982 50,548 52,728 58,790 65,593 73,230 

Geothermal 31,931 48,383 58,352 65,030 78,192 91,353 104,515 117,677 130,838 144,000 

Industrial 7,859 7,859 7,466 7,073 7,073 7,073 7,073 7,073 7,073 7,073 

Feedlots/Dairies 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 

Environmental Resources 0 3,840 7,930 12,020 12,020 12,020 12,020 12,020 12,020 12,020 

Total 93,098 118,789 137,223 147,582 164,267 180,994 196,336 215,560 235,524 256,323 
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Table D-28. Forecasted Cumulative MCI Water Demand within IID Water Service Area, 2005-2050 (MGD) 

 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 

Without Conservation 
Municipal 29.74 34.56 39.66 44.78 48.5 52.26 54.55 60.91 68.05 76.05 
Geothermal 28.51 43.2 57.89 72.58 87.27 101.96 116.65 131.34 146.03 160.71 
Industrial 7.02 7.02 7.02 7.02 7.02 7.02 7.02 7.02 7.02 7.02 
Feedlots/Dairies 17.86 17.86 17.86 17.86 17.86 17.86 17.86 17.86 17.86 17.86 
Environmental 
Resources 0 3.43 7.08 10.73 10.73 10.73 10.73 10.73 10.73 10.73 

Total 83.13 106.07  129.51  152.97  171.38  189.83  206.81  227.86  249.69 272.37 

With Conservation 
Municipal 29.74 34.56 38.82 38.8 41.95 45.13 47.08 52.49 58.57 65.38 
Geothermal 28.51 43.2 52.1 58.06 69.81 81.57 93.32 105.07 116.82 128.57 
Industrial 7.02 7.02 6.67 6.32 6.32 6.32 6.32 6.32 6.32 6.32 
Feedlots/Dairies 17.86 17.86 17.86 17.86 17.86 17.86 17.86 17.86 17.86 17.86 
Environmental 
Resources 0 3.43 7.08 10.73 10.73 10.73 10.73 10.73 10.73 10.73 

Total 83.13 106.07 122.53 131.77 146.67 161.61 175.31 192.47 210.3 228.86 
 

Table D-29. Forecasted Cumulative MCI Water Demand outside IID Water Service Area, 2005-2050 (AFY)  

 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 

Without Conservation 
Municipal 1 130 147 164 182 201 221 241 262 285 309 
Industrial 767 767 767 767 767 767 767 767 767 767 

Total 897 914 931 949 968 988 1,008 1,029 1,052 1,076 

With Conservation 
Municipal 1 130 147 170 172 192 213 235 258 282 307 
Industrial 767 767 729 690 690 690 690 690 690 690 

Total 897 914 899 862  882  903  925  948  972  997 
1  Includes Coyote Wells/Wind Zero expected water use 

 

Table D-30. Forecasted Cumulative MCI Water Demand Outside the IID Water Service Area, Present-2050 (MGD) 

 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 

Without Conservation 
Municipal 1  0.12 0.13 0.15 0.16 0.18 0.20 0.22 0.23 0.25 0.28 
Industrial 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 

Total   0.80   0.81 0.83 0.84 0.86 0.88 0.90 0.91 0.93 0.96 

With Conservation 
Municipal 1 0.12 0.13 0.15 0.15 0.17 0.19 0.21 0.23 0.25 0.27 
Industrial 0.68 0.68 0.65 0.62 0.62 0.62 0.62 0.62 0.62 0.62 

Total 0.80 0.81 0.80 0.77 0.79 0.81 0.83 0.85 0.87 0.89 
1  Includes Coyote Wells/Wind Zero expected water use 

 
 



 

 

 
 
 
 
 
 
 
 
 
 





    

Appendix A – Imperial Region Maps 
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SOURCE: Land Use, Imperial County, 2005; Aerial photography,
NAIP, 2005



OCOTILLO
(UNINCORPORATED)

NOMIRAGE
(UNINCORPORATED)

Imperial Hwy

Evan Hewes Hwy

Im
pe

ria
l H

wy
N 

Im
pe

ria
l H

wy

3,000 0 3,0001,500

Feet

IID IRWMP
Imperial County, California
Imperial Irrigation District MARCH 2011

SOURCE:  Future Land Use, General Plan, 1994; Aerial photography, NAIP, 2005

18
-Fe

b-2
01

1  
    

Z:\
Pr

oje
cts

\08
37

60
_II

D\
Fu

tur
eL

an
dU

se
.m

xd
    

  K
M

City Limit
Sphere of Influence

Land Use
Agriculture
Commercial
Government/Special Public
Industrial
Open Space/Recreation
Residential
Vacant/Unidentified Use

IMPERIAL
COUNTY

RIVERSIDE
COUNTY

Ocotillo

OCOTILLO AND NOMIRAGE FUTURE LAND USE
FIGURE A-15



M e x i c o
U n i t e d  S t a t e s

C
a l

i f
o r

n i
a

A
r i

z o
n a

All American Canal

West Side Main Canal

Ce
ntr

al 
Ma

in 
Ca

na
l

East Highline Canal

Coachella Canal

IMPERIAL COUNTY
RIVERSIDE COUNTY

IM
PE

RI
AL 

CO
UN

TY
SA

N 
DI

EG
O 

CO
UN

T Y

New River Colorado River

Alamo Riv er

Salton
Sea

8
186

78

7

78

86

111

115

86

111

98

98

Calipatria

Westmorland

Brawley

Imperial
Holtville

El Centro

Calexico

Imperial
Center

Coyote
Wells Gated
Community

Gateway
Of The
Americas

Mesquite Lake

Rio Bend

Imperial
Lakes

McCabe Ranch

McCabe Ranch II

10 0 105

Miles

IID IRWMP
Imperial County, California
Imperial Irrigation District

SPECIFIC PLAN LOCATIONS
MARCH 2011 FIGURE A-1618

-Fe
b-2

01
1  

    
Z:\

Pr
oje

cts
\08

37
62

_II
D2

\Sp
ec

ific
Pla

ns
.m

xd
    

 KM

Specific Plan
City
Highway
Major River
Major Canal/Aqueduct
Major Lake
County Boundary
Imperial Valley Region Boundary
Imperial Irrigation District Boundary



(blank page) 



B-1 
 

 
Appendix B – Per Capita Model Water Demand Calculations 
The Per Capita Model uses population data primarily from the Imperial Valley Association of 
Governments (IVAG), as well as from the United States Census Bureau (Census). Population data from 
the California Department of Finance was applied to the Per Capita Model as well, however, in keeping 
with Imperial Irrigation District methods, final future water demand estimates were based on only IVAG 
and Census population data. 

 
This Attachment presents the Per Capita Model calculation tables used to develop the future 
water demand for the Imperial Region. 

 
 

Table B-1 
 

Brawley Water Use Demand, Per Capita Model with IVAG Population 

 Estimated Demand 

2010 2015 2020 2025 2030 2035 2040 2045 2050 

Acre-Feet Per Year 

Single Family Residential 3,210 3,785 4,360 4,794 5,227 5,464 6,092 6,793 7,573 

Multi Family Residential 4,095 4,829 5,563 6,115 6,668 6,971 7,772 8,666 9,662 

Commercial 582 686 791 869 948 991 1,105 1,232 1,373 

Industrial 940 1,108 1,276 1,403 1,530 1,600 1,783 1,988 2,217 

Parks 1,219 1,437 1,655 1,820 1,984 2,074 2,313 2,579 2,875 

Other 394 465 535 588 642 671 748 834 930 

Total 10,440 12,310 14,180 15,590 16,999 17,770 19,813 22,091 24,630 

Million Gallons Per Day 

Single Family Residential 2.87 3.38 3.89 4.28 4.67 4.88 5.44 6.06 6.76 

Multi Family Residential 3.66 4.31 4.97 5.46 5.95 6.22 6.94 7.74 8.63 

Commercial 0.52 0.61 0.71 0.78 0.85 0.88 0.99 1.10 1.23 

Industrial 0.84 0.99 1.14 1.25 1.37 1.43 1.59 1.78 1.98 

Parks 1.09 1.28 1.48 1.62 1.77 1.85 2.06 2.30 2.57 

Other 0.35 0.41 0.48 0.53 0.57 0.60 0.67 0.74 0.83 

Total 9.32 10.99 12.66 13.92 15.18 15.86 17.69 19.72 21.99 
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Table B-2 
 

El Centro Water Use Demand, Per Capita Model with IVAG Population 

 Estimated Demand 

2010 2015 2020 2025 2030 2035 2040 2045 2050 

Acre-Feet Per Year 

Single Family Residential 5,687 6,496 7,305 7,867 8,430 8,699 9,699 10,814 12,057 

Multi Family Residential 1,122 1,281 1,441 1,552 1,663 1,716 1,913 2,133 2,378 

Commercial 1,810 2,067 2,325 2,504 2,683 2,768 3,086 3,441 3,837 

Industrial 130 149 168 180 193 200 222 248 277 

Parks 176 201 226 244 261 269 300 335 373 

Other 854 976 1,097 1,182 1,266 1,307 1,457 1,625 1,811 

Total 9,779 11,171 12,562 13,529 14,496 14,959 16,678 18,595 20,733 

Million Gallons Per Day 

Single Family Residential 5.08 5.80 6.52 7.02 7.53 7.77 8.66 9.65 10.76 

Multi Family Residential 1.00 1.14 1.29 1.39 1.48 1.53 1.71 1.90 2.12 

Commercial 1.62 1.85 2.08 2.24 2.39 2.47 2.76 3.07 3.43 

Industrial 0.12 0.13 0.15 0.16 0.17 0.18 0.20 0.22 0.25 

Parks 0.16 0.18 0.20 0.22 0.23 0.24 0.27 0.30 0.33 

Other 0.76 0.87 0.98 1.06 1.13 1.17 1.30 1.45 1.62 

Total 8.73 9.97 11.21 12.08 12.94 13.35 14.89 16.60 18.51 
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Table B-3 
 

Calexico Water Use Demand, Per Capita Model with IVAG Population 

 Estimated Demand 

2010 2015 2020 2025 2030 2035 2040 2045 2050 

Acre-Feet Per Year 

Single Family Residential 4,024 4,615 5,205 5,676 6,147 6,367 7,099 7,915 8,825 

Multi Family Residential 1,047 1,201 1,355 1,477 1,600 1,657 1,848 2,060 2,297 

Commercial 802 919 1,037 1,131 1,225 1,269 1,415 1,577 1,758 

Industrial 2 3 3 3 4 4 4 5 5 

Parks 1,205 1,382 1,559 1,700 1,841 1,907 2,126 2,371 2,643 

Other 0 0 0 0 0 0 0 0 0 

Total 7,081 8,120 9,159 9,988 10,817 11,204 12,492 13,928 15,529 

Million Gallons Per Day 

Single Family Residential 3.59 4.12 4.65 5.07 5.49 5.68 6.34 7.07 7.88 

Multi Family Residential 0.94 1.07 1.21 1.32 1.43 1.48 1.65 1.84 2.05 

Commercial 0.72 0.82 0.93 1.01 1.09 1.13 1.26 1.41 1.57 

Industrial 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Parks 1.08 1.23 1.39 1.52 1.64 1.70 1.90 2.12 2.36 

Other 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total 6.32 7.25 8.18 8.92 9.66 10.00 11.15 12.43 13.86 
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Table B-4 
 

Imperial Water Use Demand, Per Capita Model with IVAG Population 

 Estimated Demand 

2010 2015 2020 2025 2030 2035 2040 2045 2050 

Acre-Feet Per Year 

Single Family Residential 2,464 2,991 3,518 3,757 3,995 4,109 4,581 5,107 5,695 

Multi Family Residential 462 561 660 704 749 770 859 958 1,068 

Commercial 46 56 66 70 75 77 86 96 107 

Industrial 46 56 66 70 75 77 86 96 107 

Parks 0 0 0 0 0 0 0 0 0 

Other 62 75 88 94 100 103 115 128 142 

Total 3,080 3,739 4,398 4,696 4,994 5,136 5,726 6,384 7,118 

Million Gallons Per Day 

Single Family Residential 2.20 2.67 3.14 3.35 3.57 3.67 4.09 4.56 5.08 

Multi Family Residential 0.41 0.50 0.59 0.63 0.67 0.69 0.77 0.85 0.95 

Commercial 0.04 0.05 0.06 0.06 0.07 0.07 0.08 0.09 0.10 

Industrial 0.04 0.05 0.06 0.06 0.07 0.07 0.08 0.09 0.10 

Parks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Other 0.05 0.07 0.08 0.08 0.09 0.09 0.10 0.11 0.13 

Total 2.75 3.34 3.93 4.19 4.46 4.58 5.11 5.70 6.35 
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Table B-5 
 

Heber Water Use Demand, Per Capita Model with IVAG Population 

 Estimated Demand 

2010 2015 2020 2025 2030 2035 2040 2045 2050 

Acre-Feet Per Year 

Single Family Residential 891 1,022 1,153 1,257 1,361 1,571 1,812 2,090 2,412 

Multi Family Residential 310 356 402 438 474 547 631 728 840 

Commercial 192 221 249 271 294 339 391 451 520 

Industrial 41 47 53 57 62 72 83 95 110 

Parks 154 177 199 217 235 271 313 361 417 

Other 64 73 83 90 98 113 130 150 173 

Total 1,653 1,895 2,138 2,331 2,525 2,913 3,360 3,876 4,472 

Million Gallons Per Day 

Single Family Residential 0.80 0.91 1.03 1.12 1.22 1.40 1.62 1.87 2.15 

Multi Family Residential 0.28 0.32 0.36 0.39 0.42 0.49 0.56 0.65 0.75 

Commercial 0.17 0.20 0.22 0.24 0.26 0.30 0.35 0.40 0.46 

Industrial 0.04 0.04 0.05 0.05 0.06 0.06 0.07 0.09 0.10 

Parks 0.14 0.16 0.18 0.19 0.21 0.24 0.28 0.32 0.37 

Other 0.06 0.07 0.07 0.08 0.09 0.10 0.12 0.13 0.15 

Total 1.48 1.69 1.91 2.08 2.25 2.60 3.00 3.46 3.99 
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Table B-6 
 

Calipatria/Niland Water Use Demand, Per Capita Model with IVAG Population 

 Estimated Demand 

2010 2015 2020 2025 2030 2035 2040 2045 2050 

Acre-Feet Per Day 

Single Family Residential 1,501 1,636 1,779 1,901 2,035 2,143 2,365 2,621 2,919 

Multi Family Residential 523 570 620 662 709 747 824 913 1,017 

Commercial 324 353 384 410 439 463 510 566 630 

Industrial 69 75 81 87 93 98 108 120 133 

Parks 259 282 307 328 351 370 408 453 504 

Other 108 117 128 136 146 154 170 188 210 

Total 2,783 3,033 3,299 3,524 3,773 3,974 4,385 4,861 5,413 

Million Gallons Per Day 

Single Family Residential 1.34 1.46 1.59 1.70 1.82 1.91 2.11 2.34 2.61 

Multi Family Residential 0.47 0.51 0.55 0.59 0.63 0.67 0.74 0.82 0.91 

Commercial 0.29 0.32 0.34 0.37 0.39 0.41 0.46 0.50 0.56 

Industrial 0.06 0.07 0.07 0.08 0.08 0.09 0.10 0.11 0.12 

Parks 0.23 0.25 0.27 0.29 0.31 0.33 0.36 0.40 0.45 

Other 0.10 0.10 0.11 0.12 0.13 0.14 0.15 0.17 0.19 

Total 2.48 2.71 2.95 3.15 3.37 3.55 3.91 4.34 4.83 
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Table B-7 
 

Holtville Water Use Demand, Per Capita Model with IVAG Population 

 Estimated Demand 

2010 2015 2020 2025 2030 2035 2040 2045 2050 

Acre-Feet Per Year 

Single Family Residential 705 748 791 823 854 867 967 1,078 1,202 

Multi Family Residential 245 261 276 287 298 302 337 376 419 

Commercial 152 161 171 178 184 187 209 233 259 

Industrial 32 34 36 38 39 40 44 49 55 

Parks 122 129 137 142 148 150 167 186 208 

Other 51 54 57 59 61 62 69 77 86 

Total 1,307 1,387 1,468 1,526 1,584 1,608 1,793 1,999 2,229 

Million Gallons Per Day 

Single Family Residential 0.63 0.67 0.71 0.73 0.76 0.77 0.86 0.96 1.07 

Multi Family Residential 0.22 0.23 0.25 0.26 0.27 0.27 0.30 0.34 0.37 

Commercial 0.14 0.14 0.15 0.16 0.16 0.17 0.19 0.21 0.23 

Industrial 0.03 0.03 0.03 0.03 0.03 0.04 0.04 0.04 0.05 

Parks 0.11 0.12 0.12 0.13 0.13 0.13 0.15 0.17 0.19 

Other 0.05 0.05 0.05 0.05 0.05 0.06 0.06 0.07 0.08 

Total 1.17 1.24 1.31 1.36 1.41 1.44 1.60 1.78 1.99 
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Table B-8 
 

Westmorland Water Use Demand, Per Capita Model with IVAG Population 

 Estimated Demand 

2010 2015 2020 2025 2030 2035 2040 2045 2050 

Acre-Feet Per Day 

Single Family Residential 399 455 511 552 592 612 683 761 849 

Multi Family Residential 139 158 178 192 206 213 238 265 296 

Commercial 86 98 110 119 128 132 147 164 183 

Industrial 18 21 23 25 27 28 31 35 39 

Parks 69 79 88 95 102 106 118 131 147 

Other 29 33 37 40 43 44 49 55 61 

Total 740 844 947 1,023 1,098 1,135 1,266 1,411 1,574 

Million Gallons Per Day 

Single Family Residential 0.36 0.41 0.46 0.49 0.53 0.55 0.61 0.68 0.76 

Multi Family Residential 0.12 0.14 0.16 0.17 0.18 0.19 0.21 0.24 0.26 

Commercial 0.08 0.09 0.10 0.11 0.11 0.12 0.13 0.15 0.16 

Industrial 0.02 0.02 0.02 0.02 0.02 0.02 0.03 0.03 0.03 

Parks 0.06 0.07 0.08 0.09 0.09 0.09 0.11 0.12 0.13 

Other 0.03 0.03 0.03 0.04 0.04 0.04 0.04 0.05 0.05 

Total 0.66 0.75 0.85 0.91 0.98 1.01 1.13 1.26 1.40 
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Table B-9 
 

Seeley Water Use Demand, Per Capita Model with IVAG Population 

 Estimated Demand 

2010 2015 2020 2025 2030 2035 2040 2045 2050 

Acre-Feet Per Year 

Single Family Residential 158 191 230 277 334 402 485 584 704 

Multi Family Residential 55 66 80 96 116 140 169 203 245 

Commercial 34 41 50 60 72 87 105 126 152 

Industrial 7 9 10 13 15 18 22 27 32 

Parks 27 33 40 48 58 69 84 101 122 

Other 11 14 17 20 24 29 35 42 51 

Total 294 354 426 514 619 746 899 1,083 1,305 

Million Gallons Per Day 

Single Family Residential 0.14 0.17 0.21 0.25 0.30 0.36 0.43 0.52 0.63 

Multi Family Residential 0.05 0.06 0.07 0.09 0.10 0.13 0.15 0.18 0.22 

Commercial 0.03 0.04 0.04 0.05 0.06 0.08 0.09 0.11 0.14 

Industrial 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.03 

Parks 0.02 0.03 0.04 0.04 0.05 0.06 0.07 0.09 0.11 

Other 0.01 0.01 0.01 0.02 0.02 0.03 0.03 0.04 0.05 

Total 0.26 0.32 0.38 0.46 0.55 0.67 0.80 0.97 1.16 
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Table B-10 
 

Ocotillo Water Use Demand, Per Capita Model with IVAG Population 

 Estimated Demand 

2010 2015 2020 2025 2030 2035 2040 2045 2050 

Acre-Feet Per Year 

Single Family Residential 75 81 87 93 99 107 114 122 131 

Multi Family Residential 26 28 30 32 35 37 40 43 46 

Commercial 16 17 19 20 21 23 25 26 28 

Industrial 3 4 4 4 5 5 5 6 6 

Parks 13 14 15 16 17 18 20 21 23 

Other 5 6 6 7 7 8 8 9 9 

Total 140 150 161 172 184 198 212 227 244 

Million Gallons Per Day 

Single Family Residential 0.07 0.07 0.08 0.08 0.09 0.10 0.10 0.11 0.12 

Multi Family Residential 0.02 0.03 0.03 0.03 0.03 0.03 0.04 0.04 0.04 

Commercial 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.03 

Industrial 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 

Parks 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02 

Other 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

Total 0.12 0.13 0.14 0.15 0.16 0.18 0.19 0.20 0.22 
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Appendix D – Solar and Geothermal Energy Water Use Technical 
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Technical Memo 
To: Jeff Garber 

From: Matt Zidar 

CC: Anisa Divine  

Date: February 14, 2011 

Re: Solar and Geothermal Energy Water Use 

Background and Purpose 

The Imperial Water Forum is updating the future water demand forecast as part of the Imperial 
Integrated Regional Water Management Plan.  The largest increase in water demand, potentially 
up to 180,000 acre-feet per year (AFY),3 is expected to be from the renewable energy sector, 
primarily for cooling water.  As part of the updated demand forecast, research was conducted to 
document the types and volumes of water uses in this demand sector.  This included researching 
the California Energy Commission’s website to identify projects and supporting decision 
documents for specific projects, and internet research to document other sources.   The purpose 
was to document unit water requirements (e.g.; gpm/MWh, AF/MWh) for the different types of 
water use at solar and geothermal plants.  The Imperial Water Forum is also investigating 
demand management measures by the different water use sectors to ensure that best management 
practices are applied to conserve supplies and ensure reasonable beneficial use of all of the 
imported Colorado River.    

The information obtained is to be used to update and document the water demand forecast 
assumptions for the Integrated Regional Water Management Plan.  It may further be used to 
develop findings for water use efficiency measures for power plant cooling (best management 
measures); and potentially for standards and guidelines for project proponents to prepare water 
budgets to be submitted with development proposal applications to Imperial County and/or the 
Imperial Irrigation District (IID) to support determinations on water supply apportionment, to 
evaluate potential environmental effects to existing water users, and to help the County and IID 
in making findings pursuant to state law.4   

Summary of Water Uses at Power Plants 

Thermoelectric generating technologies creates heat from a variety of sources, including coal, 
nuclear, natural gas, oil, biomass (e.g., wood or crop waste), concentrated solar energy, and 
geothermal energy.  Generally speaking, water is heated into steam or heat is exchanged with a 
                                                      
3 Imperial County General Plan Geothermal Element 

4 SB 610/SB 221 Water Supply Assessments, CEQA initial studies, compliance with the California Water Code, etc.  
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volatile liquid to move turbines and create energy, then cooled and condensed, removed as 
waste, or recycled for re-use in the plant or elsewhere.  Water is also used to wash equipment, 
fulfill personnel needs (e.g., restrooms and break rooms), and dust control during construction.  
The USGS reports on water usage throughout the country every five years.  As of 2005, the 
water use for thermoelectric plants in the state of California was 12,600 MGD (14.1 MAFY) for 
56,200 GW of power. 5  This report does not delineate types of thermoelectric power. 

Climatic conditions, water quality, and other variables influence how much cooling water is 
needed. Towers are constructed and employed as part of the generating cycle to cool the steam 
so it condenses back into water.  Cooling towers are primarily classified as dry, wet, or hybrid 
(dry and wet).  Sub-classifications based on draft construction and heat transfer medium are also 
available.  Wet cooling towers transfer heat through a wetted medium commonly called “fill” to 
promote evaporation, and rely on the latent heat of water evaporation to exchange heat between 
the process and the air passing through the cooling tower.  Dry cooling towers are used in the 
closed-circuit cooling of water with no direct contact between the water to be cooled, and rely on 
the air to cool the water before it is returned to the condenser.  Hybrid cooling combines wet 
cooling and dry cooling technologies to reduce water use as compared to wet cooling systems, 
and improve performance during times of hot weather as compared to dry cooling systems.6   

Table 1 provides a comparison of consumptive water use of various power plant technologies 
and cooling methods.  Table 2 provides water use data for solar and geothermal power plants as 
reported from a number of sources.   

                                                      
5 Kenny, Joan F., Barber, Nancy L., Hutson, Susan S., Linsey, Kristin S., Lovelace, John K., Maupin, Molly A. 
“Estimated Use of Water in the United States in 2005.” United States Geological Survey. 2005. 

6 U.S. Environmental Protection Agency Office of Air Quality Planning and Standards “Compilation of Air 
Pollutant Emission Factors Volume I: Stationary Point and Area Sources.” January 1995. Research Triangle Park, 
NC. 
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Table 1: Comparison of consumptive water use of various power plant technologies using various cooling 
methods (DOE 2007) 

Technology Cooling Gallons/MWH AFY/MWH Perform 
Penalty* 

Cost 
Penalty** 

Coal Nuclear 

Once-Through 23,000 – 27,000 618.5 – 345.4   

Recirculating 400 – 750 10.8 – 20.2   

Air cooling 50 - 65 1.34 – 1.75   

Natural Gas Recirculating 200 5.4   

Power Tower Recirculating 500 – 750 13.4 – 18.8   

 Combination 
Hybrid Parallel 

90 - 250 2.4 – 6.7 1 – 3% 5% 

 Air Cooling 90 2.4 1.3%  

Parabolic 
Trough 

Recirculating 800 21.5   

 Combination 
Hybrid Parallel 100 – 450 2.7 – 12.1 1 – 4% 8% 

 Air Cooling 78 2.1 4.5-5% 2-9% 

Dish/Engine Mirror Washing 20 0.5   

Fresnel Recirculating 1000 26.9   

* Annual energy output loss is relative to the most efficient cooling technique 
**Added cost to produce the electricity 
Table 1-A: Excerpt from Table B-1: Water Use by Thermoelectric Power Plant (DOE 2007) 

Plant-Type Process 

Water Intensity 
(Gal/MWH) 

Water Intensity 
(AFY/MWH) 

 

Steam Condensing 
Other 
Use 

Withdrawal Consumption Withdrawal Consumption Withdrawal/ 
Consumption 

Geothermal 
Steam CL Tower ~2000 ~1400 53.8 37.7 Not Available 

Solar 
Trough CL Tower 760-920 760-920 20.4 – 24.7 20.4 – 24.7 8** 

Solar Tower CL Tower ~750 ~750 20.2 20.2 8** 

CL = Closed Loop Cooling 

Other Use includes water for other cooling loads such as gas turbines, equipment washing, 
emission treatment, restrooms, etc. 

**References did not specify whether values are for withdrawal or consumption. 
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Table 2: Summary of Water Uses at Solar and Geothermal Power Plants 

Project Name or Source  Plant Type  Project Type  Cooling 
Type 

Proposed 
Power 

Generation 
(MW) 

Construction  Operations 

GPD  AFY  GPD  AFY  Calculated 
(Gal/MWh) 

Calculated 
(AF/MWh)* 

Imperial Valley Solar 
(Formerly called SES 
Solar Two Project) 

Solar 
Solar Mirror/Dish‐
‐Stirling Engines  Wet  750  45,000 ‐ 

90,000  50 ‐ 100  33,500  32.7  8  9 

(Solar Millennium) 
Palen Solar Power 
Project 

Solar 
Solar Trough

Dry  500  1,500,000  1,769  270,700  300  99  76 

Victorville 2 Hybrid 
Power Project  Solar  Integrated Wet  563  65,000 ‐ 

650,000  73 ‐ 730  2,800,0
00 

3,15
0  ‐‐‐  784 

Calico Solar Project  Solar  Stirling Engines Wet  850  163,000  183  32,300  36.2  6  9 
Beacon Solar Energy 
Project  Solar  Parabolic Solar 

Trough  Wet  250  288,300  323  1,400,0
00 

1,60
0  852  392 

Abengoa Mojave Solar 
Project  Solar  Solar Trough Wet  250  977,000  1,095  1,900,0

00 
2,16

0  1101  532 

Solar Millennium Blythe 
Solar Power Project  Solar  Parabolic Solar 

Trough  Dry  1000  645,000  4,100  535,400  600.
0  93  150 

Ivanpah Solar Electric 
Generating System  Solar 

Power Tower and 
Heliostat Mirror 
Technology 

Dry  400  ‐‐‐  ‐‐‐  89,200  100.
0  34  25 

Genesis Solar Energy 
Project  Solar  Parabolic Solar 

Trough  Wet  250  550,000 ‐ 
1,200,000 

616 ‐
1,350  180,000  200  110  50 

Rice Solar Energy 
Project  Solar 

Power Tower and 
Heliostat Mirror 
Technology 

Dry  150  607,000  680  160,000  180.
0  130  45 

Note: Values converted assuming a 365 day operational year.
* Values calculated for one calendar year of 8760 hours (365 days). 
 
  



    

D-6 

Table 2 (Cont’d): Summary of Water Uses at Solar and Geothermal Power Plants 

Project Name or 
Source  Plant Type  Project Type  Cooling Type 

Operations 

GPD  AFY (1) 
Reported 
(Gal/MWh) 

Reported 
(AF/MWh) 

DOE 2007  Solar  Parabolic Trough  Dry  ‐‐‐  ‐‐‐  80  2.2 
DOE 2007  Solar  Parabolic Trough  Wet  ‐‐‐  ‐‐‐  800  21.5 
DOE 2007  Solar  Parabolic Trough  Hybrid  ‐‐‐  ‐‐‐  100‐450  2.7 ‐ 12.1 
DOE 2007  Solar  Power Tower  Wet  ‐‐‐  ‐‐‐  500‐750  13.5 ‐ 20.2 
DOE 2007  Solar  Power Tower  Hybrid  ‐‐‐  ‐‐‐  90‐250  2.4 ‐ 6.7 
DOE 2007  Solar  Power Tower  Dry  ‐‐‐  ‐‐‐  90  2.4 
DOE 2007  Solar  Fresnel  Wet  ‐‐‐  ‐‐‐  1,000  26.9 
                       

REAT 2010  Geothermal  ‐‐‐  Wet‐Binary  ‐‐‐  ‐‐‐  1,600  43.0 
DOE 2006  Geothermal  ‐‐‐  Hybrid  ‐‐‐  ‐‐‐  1,400‐1,700  37.7 ‐ 45.7 
DOE 1984  Geothermal  ‐‐‐  ‐‐‐  ‐‐‐  60 ‐ 120  ‐‐‐  ‐‐‐ 

Note: Values converted assuming a 365 day operational year.
* Values calculated for one calendar year of 8760 hours (365 days).  
(1) Reported      
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Summary of Water Use at Solar and Geothermal Plants 

Flash geothermal plants range from 2 to 40 AF/MWh in the Imperial Region, averaging 15 
AF/MWh.  The binary geothermal plants listed all employ or propose to employ wet cooling and 
water use ranges from 43 to 132 AF/MWh, averaging 96 AF/MWh.   

Table 3 provides a summary of the water uses for solar plants for both construction and 
operations at solar power plants in or around the Imperial Region.  This information is from the 
CEC site and information submitted during the review and approval process for plants located in 
Imperial or other similar desert environments.  Project specific information is provided in section 
A.4. Solar thermoelectric plants require use of water for cooling, while solar mirror or 
photovoltaic typically do not.  At these plants water is for washing the mirrors and dust control 
water usage is relatively low.   For solar thermoelectric, water use varies with the cooling 
technology similar to binary geothermal plants.  The wet cooling water use at these types of solar 
plants ranges from 10 to 2,000 AF/MWh, averaging 500 AF/MWh.  

For geothermal and solar plants, dry cooling systems are reported to provide less energy output 
than wet cooling systems (decrease plant efficiency).  In comparison with wet cooling, dry 
cooling methods are estimated to result in a power generation cost of about 17 percent more, and 
would result in a decrease in power production of 5 percent to 10 percent on hotter days.7 In their 
Report to Congress, 2007, the Department of Energy states the performance of a solar trough 
plant drops by 4.6 percent, and a power tower drops by 1.3 percent.  A dry cooled solar plant 
requires approximately 80 gal/MWh for cycle makeup and mirror washing, as compared to a wet 
cooled plant that requires 800 gal/MWH (0.90 AFY/MWH).8      

                                                      
7 Doering, Brandon; Jordan, Eddie. Memorandum on Imperial Irrigation District Power Plant Water Use Evaluation. 
15 September  2009, Integrated Engineers and Contractors Corporation to GEI Consultants 

8 U.S. Department of Energy “Concentrating Solar Power Commercial Application Study: Reducing Water 
Consumption of Concentrating Solar power Electricity Generation” 2007 
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Table 3: Summary of Water Use at Geothermal Power Plants for the Imperial Region (Doering, 2005) 

Power Plant 
Owner: 

Plant Name: 
Type: 

Capacity 
(MW Net) 

IID Water 
Use (AFY) 

AFY/M
W 

CalEnergy  Salton Sea 1 
Dual Flash 

10  9.9* 
0.4 Salton Sea 2  17  (Combined 

meter) 
Salton Sea 3 

Dual Flash 
50  399* 

4.4 Salton Sea 4  40  (Combined 
meter) 

Salton Sea 5  Dual Flash  49  1200*  24.5 
Del Ranch  Dual Flash  42  948*  22.6 
Vulcan  Dual Flash  38  164*  4.3 
Leathers  Dual Flash  42  1354*  32.2 
Elmore  Dual Flash  42  1910*  45.5 
CE Turbo  Single Flash  10  0*  0 
Black Rock 1,2,3 (Proposed) Single Flash  195  483 Est.*  2.5 
Black Rock 4,5,6 

Single Flash  195  483 Est.*  2.5 (Proposed) 

Catalyst Hannon 
Armstrong 
Renewables 

Hudson Ranch 1  Dual Flash  49.9  850 Est.  17 
Hudson Ranch 2  Dual Flash  49.9  850 Est.  17 

ORMAT  Ormesa 1  Binary  38  1665  43.8 
Ormesa 1E  Binary  8  923  115.4 
Ormesa 1H  Binary  12  1040  86.7 
Ormesa 2  Binary  18  1993  110.7 
GEM 2  Dual Flash  22  ‐  ‐ 

GEM 3  Dual Flash  18  ‐  ‐ 

Heber KGRA 
(ormat) 

Heber 1  Dual 
Flash/Binary  52  1156  22.2 

Heber 2  Binary  48  3663  76.3 
Brawley KGRA 
(ormat) 

North Brawley 
Binary  49.9  6600 Est.  132.3 (Construction) 

East Brawley 
Binary  49.9  5500 Est.  110.2 (Proposed) 

Brawley KGRA 
(RAM) 

Ram East Brawley  Dual Flash  50  800 Est.  16 

*Past 10 year average use from delivery gate meters. 
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Geothermal electric power plants use the earth as the thermal energy source.  Steam sources use 
steam Rankin-cycle turbines on a smaller scale than coal and nuclear power plants.  The 
Northern California Power Authority operates two geothermal power plants and typically 
withdraws approximately 17.0 lbs of steam/kWh (2000 gal/MWh) from the geothermal field.  
According to the Geothermal Energy Association (GEA), these values are not representative of 
actual water use for geothermal power plants and points out the DOE report fails to differentiate 
between geothermal fluid and freshwater.9  According to the GEA, geothermal plants use 5 
gallons of freshwater per megawatt hour, while binary air-cooled plants use no fresh water.10  A 
recent article in IEEE Spectrum provided water use estimates for binary and flash systems in the 
Salton Sea geothermal area using surface water (Binary: 4,463 gal/MWH (120 AFY), Flash: 361 
gal/MWH (9.7 AFY).11 

Project Information 

Imperial Valley Solar Project (Formerly SES Solar Two Project12)  

 Project Type  Solar Mirror/Dish - Sterling Engines 

 Status:  Approved by CEC 9/29/10 

 Project Description: Nominal 750-megawatt (MW) Stirling engine project to include the 
approximately 30,000, 25-kilowatt solar dish Stirling systems SunCatchers located on 
6,500 acre project site (6,140 acres of Bureau of Land Management (BLM) and 
approximately 360 acres of privately owned land).  South of Plaster City, 14 miles west 
of El Centro, and approximately 4 miles east of Ocotillo, California  

 Cooling Type: Wet Cooling 

 Water Source: Water from tertiary treatment upgrade to Seeley WWTP delivered via 12 
mile pipeline.  Potable water will be trucked to the site.  

Water Use 

The following types of water will be required for the project: equipment washing water, potable 
water, dust control water, and fire protection water.   When completed, the SES Solar Two 
Project would require a total of approximately 32.7 AFY. The applicant is working to reduce this 

                                                      
9 Geothermal Energy Association. “GEA Issue Brief: Geothermal Energy and Water Consumption.” 
http://www.geo-energy.org/pdf/Geothermal_Energy_and_Water_Consumption_Issue_Brief.pdf  Accessed 
December 2010. 

10 Kagal, Alyssa; Bates, Diana; Gawell, Karl.  Geothermal Energy Association. “A Guide to Geothermal Energy and 
the Environment.” April 2007. 

11 Adde, Sally and Moore, Samuel K. “In the American Southwest, the Energy Problem is Water.”  IEEE Spectrum: 
Inside Technology (website). June 2010. http://spectrum.ieee.org/energy/environment/in-the-american-southwest-
the-energy-problem-is-water 

12 California Energy Commission.  “Imperial Valley Solar Energy Project Commission Decision,” September 2010. 
CEC-800-2010-006 CMF. 
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consumption by developing alternative mirror washing methods and schedules; however, the 
Draft Environmental Impact Statement (EIS) analyzed the originally proposed 32.7 AFY total 
demand.  SunCatcher mirror washing and operations dust control under regular maintenance 
routines will require an average of approximately 23.3 gpm of raw water, with a daily maximum 
requirement of approximately 39.2 gpm during the summer peak months each year; when each 
SunCatcher receives a single mechanical wash.  
Potable Water 

To meet plant requirements, potable water would be delivered by truck and stored in a 5000 
gallon tank in the water treatment area. This tank would be able to provide all required potable 
water for the operating facility for two to three days at which time it would need to be 
replenished. The SES Solar Two Project water supply requirements are tabulated in Table 3, 
Water Usage Rates for Imperial Valley Solar Operations. The table provides both the expected 
maximum water usage rates and the annual average usage rates.  (See next page) 
Construction  

 Approximately 45,000 GPD (50 AFY) of water are expected to be used on average, primarily 
for dust control. Peak water use during construction would be approximately 90,000 GPD (100 
AFY), with approximately half used for dust control and half used for soil preparation on 
concrete pours. Fifteen peak days are expected during construction. Assuming a 39-month 
construction period, with 15 peak days, total construction water use would be approximately 54 
million gallons (166 AF). 
Operations Water 

Operations water use after full construction would be approximately 33,550 GPD, with total 
annual use approximately 32.7 AFY. The largest water use, approximately 14,980 GPD (17 
AFY), would be solar mirror washing. Each mirror would be washed using an average of 14 
gallons of water once per month, with another wash of approximately 42 gallons every 3 months. 
Other operations water uses include: 184 GPD (0.21 AFY) for production of hydrogen through 
electrolysis in the hydrogen generator (hydrogen gas is used in the Solar Stirling Engine); 7,920 
GPD (8.9 AFY) of brine resulting from the water demineralization process; 5,600 GPD (6.3 
AFY) for on-site staff for drinking and sanitary purposes; and 5,000 GPD (5.6 AFY) for dust 
control.
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Table 4: Water Usage Rates for Imperial Valley Solar Operations 

Water Use Daily Average 
(GPM) 

Daily Max 
(GPM) 

Annual Usage 
(AFY) 

Equipment Water Requirements 

Sun Catcher Mirror Washing 10.4 17.4 14.2 

Hydrogen System 0.13 0.13 0.0133 

Water Treatment System Discharge 

Brine from Demineralization Process 5.5 10.2 7.5 

Potable Water Use    

For Drinking and Sanitary Water 
Requirements 

3.9 4.7 5.4 

Dust Control 

Raw Water for Dust Control During 
Operations 

3.5 6.9 5.6 

Totals 23.3 39.2 32.7 

Solar Millennium, BLYTHE SOLAR POWER PROJECT (09-AFC-6).  Riverside 
County13 

 Project Type:  Solar Trough.  1000 Mw 

 Status:  AFC Filed 8/24/2009, Approved 9/15/2010 

 Project Description:  The Blythe Solar Power Project is a concentrated solar thermal 
electric generating facility with four adjacent, independent, and identical units of 250 
megawatts (MW) nominal capacity each for a total nominal capacity of 1,000 MW. The 
project is proposed to be located in the Southern California inland desert, approximately 
eight miles west of the city of Blythe and two miles north of the Interstate-10 freeway in 
Riverside County. The applicants are seeking a right-of-way grant for approximately 
9,400 acres of lands administered by the BLM Palm Springs-South Coast Field Office. 
Construction and operation of the project would disturb a total of about 7,044 acres. The 
Blythe Solar Power Project proposes to utilize solar parabolic trough technology to 
generate electricity. With this technology, arrays of parabolic mirrors collect heat energy 
from the sun and refocus the radiation on a receiver tube located at the focal point of the 
parabola. A heat transfer fluid (HTF) is heated to high temperature (750°F) as it 
circulates through the receiver tubes. The HTF is then piped through a series of heat 
exchangers where it releases its stored energy to generate high pressure steam. The steam 
is then fed to a traditional steam turbine generator where electricity is produced 

 Cooling Type: Dry Cooling 

                                                      
13 California Energy Commission. “Blythe Solar Power Project Commission Decision.” September 2010. CEC-800-
2010-009-CMF. 
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 Water Source:  Project will obtain its supply from ten groundwater wells on site. 
Water Use 

The project’s primary water uses include solar mirror washing, feedwater makeup, fire water 
supply, on-site domestic use, and cooling water for auxiliary equipment and heat rejection.  An 
average of 146,000 gallons of water per day (160 AFY) would be consumed by the auxiliary 
cooling water system; the maximum rate of consumption is 223,000 in summer (0.2 AFY). 

The average total annual water usage for all four units combined is estimated to be about 600 
AFY, which corresponds to an average flow rate of about 388 GPM based on pumping 24 hours 
per day, 350 days per year. Usage rates during operation would vary during the year and would 
be higher in the summer months when the peak maximum flow rate could be as much as about 
50 percent higher (about 568 gpm).  
Potable Water 

The project water needs would be met by use of groundwater pumped from wells on the plant 
site. Water for domestic uses by project employees would also be provided by on-site 
groundwater treated to potable water standards. 
Construction 

The average water use for the project’s construction is estimated to be about 645,000 gallons per 
calendar day. Total water use for the duration of project construction is estimated to be about 
4,100 acre feet. Construction water would be sourced from on-site wells. Potable water during 
construction would be brought on site in trucks and held in day tanks. 
Operations 

There are four solar fields that use two cooling systems: 1) the air-cooled steam cycle heat 
rejection system and, 2) the closed cooling water system for ancillary equipment cooling. The 
auxiliary cooling water systems use a wet cooling tower for cooling plant equipment, including 
the STG lubrication oil cooler, the STG generator cooler, steam cycle sample coolers, large 
pumps, etc. An average of 146,000 GPD would be consumed by the auxiliary cooling water 
system; the maximum rate of consumption is 223,000 GPD in summer. Calculated annual water 
usage for the cooling systems is approximately 200 AFY. 

At each solar field, to facilitate dust and contaminant removal, water from the demineralization 
process would be sprayed on the solar collectors for cleaning. The collectors would be cleaned 
once or twice per week, determined by the reflectivity monitoring program. This mirror washing 
operation would be done at night and involves a water truck spraying treated water on the 
mirrors in a drive-by fashion. The applicant expects that the mirrors would be washed weekly in 
winter and twice weekly from mid-spring through mid-fall. Because the mirrors are angled down 
for washing, water does not accumulate on the mirrors; instead, it would fall from the mirrors to 
the ground and, due to the small volume, is expected to soak in with no appreciable runoff. Any 
remaining rinse water from the washing operation would be expected to evaporate on the mirror 
surface. The treated water production facilities would be sized to accommodate the solar mirror 
washing demand of about 230 AFY. 
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Calico Solar Project 14 

(Formerly SES Solar One Project).  Calico Solar LLC/Tessera Solar (formerly Stirling Energy 
Systems), San Bernardino County. 

 Type:  Mirror/ Stirling engine.  Capacity 663.5 MW  

 Status:  Approved 10/28/2010.  Docket Log  

 Project Description:  Approximately 34,000 38-foot diameter solar dish Stirling systems 
and associated equipment and infrastructure within a fenced boundary.  The proposed 
Calico Solar Project site is approximately 8,230 acres of undeveloped land located within 
the Mojave Desert in the central portion of San Bernardino County. The site is located 
approximately 37 miles east of Barstow, California with its southern boundary adjacent 
to Interstate 40 (I-40)  

 Cooling Type:  Not Listed 

 Water Source:  Groundwater 
Water Use   

The following types of water would be required for the project: equipment washing water; 
potable water; dust control water, and fire protection water. When completed, the Calico Solar 
Project would require a total of approximately 36.2 AFY.  SunCatcher mirror washing and 
operations dust control under regular maintenance routines will require an average of 
approximately 10.4 gallons of raw water per minute. 
Construction 

The timeframe for construction was calculated to be approximately 40 months.  The calculated 
water demand for combined construction and dust suppression would be approximately 556 
AFY.  
Operations  

Potable water consumption, groundwater treatment, and SunCatcher mirror washing under 
regular monthly maintenance routines will require approximately 12.5 gpm of water per day. A 
maximum requirement of approximately 21 gpm of water per day will be needed during the 
months when each SunCatcher receives a scrub wash. Water consumption during operation will 
be limited to mirror washing (13.98 AFY), water treatment (0.84 AFY), potable use (2.59 AFY), 
and dust control (2.5 AFY). Additionally, water will be used to generate hydrogen used in the 
SunCatcher engines. The applicant estimates that 205 (0.23 AFY) of water will be required to 
produce a sufficient volume of hydrogen for power plant use. The applicant estimates that the 
total maximum consumptive use of groundwater for operation of the power plant will be 
approximately 20.14 AFY.  

                                                      
14 California Energy Commission. “Calico Solar Power Project Commission Decision”. December 2010. CEC-800-
2010-012-CMF.  http://www.energy.ca.gov/sitingcases/solar_millennium_blythe/documents/index.html and 
http://www.energy.ca.gov/sitingcases/calicosolar/documents/index.html 
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Water Use 

Daily 
Average 

(gpm) 

Daily Maximum 
(gpm) 

Annual 
Usage 
(AFY) 

Equipment Water Requirements 
SunCatcher Mirror Washing 11.8 19.7 16.1 
Water Treatment System Discharge 
Brine to Evaporation Ponds 6.0 11.1 8.1 
Potable Water Use 
For drinking and sanitary water requirements 3.8 4.6 5.2 
Dust Control 
Well water for dust control during operations 4.2 8.3 6.7 

Totals 25.8 43.7 36.2 

Victorville 2 Hybrid Power Project15 

 Project Type: A hybrid of natural gas-fired combined cycle generating equipment 
integrated with solar thermal generating equipment.  

 Status: Approved 7/16/2008 

 Project Description:  The proposed Victorville 2 project would have a net electrical 
output of 563 megawatts (MW) combining two natural gas-fired combustion turbine-
generators (CTGs) rated at 154 MW each, two heat recovery steam generators (HRSGs), 
one steam turbine-generator (STG) rated at 268 MW, and 250 acres of parabolic solar-
thermal collectors with associated heat transfer equipment. The solar-thermal collectors 
would contribute up to 50 MW of the STGs 268 MW output.  This project is located 
immediately north of the Southern California Logistics Airport (SCLA) which is the site 
of the former George Air Force Base.  The project site is situated approximately 3.5 miles 
east of Highway 395 and approximately 0.5 mile west of the Mojave River 

 Cooling Type: Wet 

 Water Source: Reclaimed 
Water Use 

The Reclaimed Water from the nearby Victor Valley Wastewater Reclamation Authority  
(VVWRA) treatment plant via a new 1.5-mile pipeline for cooling tower makeup and other non-
potable water use.  Groundwater is proposed as the operational backup water supply. 

The Victorville 2 project would have two sources of water. Recycled water would be the primary 
water supply for project process needs during operations, and groundwater that serves local 
municipal needs would be used to meet the project’s potable water demands. Groundwater is 
also proposed to be used as the project’s operational backup water supply. Victorville Water, a 

                                                      
15 California Energy Commission.  “Victorville 2 Hybrid Power Project Final Commission Decision.” 
July 2008. CEC-800-2008-003-CMF.  
http://www.energy.ca.gov/sitingcases/victorville2/documents/index.html 
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division of the city of Victorville, which operates the area’s domestic groundwater supply 
system, would provide the potable groundwater supply. Recycled water would be supplied by 
VVWRA. A 1.5-mile pipeline will be constructed from the VVWRA treatment plant to the 
Victorville 2 project to supply recycled water to the project. Water will be trucked from the 
treatment plant to the Victorville 2 construction site for dust suppression until the pipeline is 
constructed. 
Table 5: Victorville 2's Annual Water Needs 

Water Use 
Maximum 

Annual Use 
(AFY) 

Water Supply 
Source Water Supplier 

Process Water 3,150 Recycled Water Victor Valley Water Reclamation Authority 
(VVRCA) 

Process Water Backup 
Supply 

45 Groundwater Victorville Water 

Potable Water 3.6 Groundwater Victorville Water 

Construction 

During construction, recycled water would be used to meet all of the project’s non-potable water 
demands, including dust suppression and compaction. During the first stage of construction 
grading 225 for the power block area, the applicant estimates that the daily maximum water 
demand would be 65,000 GPD. During the next stage for grading of the solar field, average daily 
water use would increase to a maximum of 650,000 GPD. During non-grading construction 
periods, the average daily water demand would be about 58,000 GPD. 
Operations 

During operations, recycled water would be used for cooling, other process needs, mirror 
washing, fire protection and landscaping. The applicant estimates plant operations will require a 
maximum annual water supply of 3,150 AFY, including 46 AFY for mirror washing. The 
average maximum daily rate would be 2,603 gallons per minute (gpm) and the peak daily rate 
would be 2,965 gpm. The effect of the project’s recycled water use would be to reduce return 
flows and thereby remove water from the basin’s hydrologic system. Recycled water used by the 
project, except for landscape irrigation, would be completely consumed through evaporation. 
(Id.) 

Beacon Solar Energy Project16 

 Project Type:  Parabolic trough solar thermal technology to produce electrical power 
using a steam turbine generator (STG) fed from a solar steam generator (SSG). The SSG 
receives heated heat transfer fluid (HTF) from solar thermal equipment comprised of 
arrays of parabolic mirrors that collect energy from the sun. 

 Status:  Approved 

                                                      
16 California Energy Commission. “Beacon Solar Energy Project Commission Decision.” August 2010. CEC-800-
2010-005 CMF 
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 Project Description: The project will have a nominal electrical output of 250 megawatts 
(MW) and commercial operation is planned to commence by the third quarter of 2011, 
subject to timing of regulatory approvals and applicant achievement of project equipment 
procurement and construction milestones. The solar thermal technology will provide 100 
percent of the power generated by the plant; no supplementary energy source (e.g., 
propane to generate electricity at night) is proposed to be used for electric energy 
production. The project will utilize two auxiliary boilers fueled by propane to reduce 
startup time and for HTF freeze protection. The auxiliary boilers will supply steam to the 
HTF freeze protection heat exchangers during nighttime hours to keep the HTF in a 
liquid state when ambient temperatures are not sufficient to keep the temperature of the 
HTF above its relatively high freezing point (54 degrees Fahrenheit). The project will 
also have a diesel fueled firewater pump for fire protection. (1,244 acres) 

 Cooling Type: Wet 

 Water Source: Recycled and groundwater 
Water Use 

Water for cooling will be tertiary treated recycled water supplied either by California City or 
Rosamond Community Services District. Water for other industrial uses such as mirror washing, 
would be supplied from on-site groundwater wells, which also would be used to supply water for 
employee use (e.g., drinking, showers, sinks, and toilets). Additional water will be required for 
make-up to the solar thermal and steam turbine system, washing of solar reflectors and 
collectors, potable water needs, and fire protection. 
Potable Water 

A package water treatment system would be used to treat the groundwater to meet potable 
standards for employee use and a septic system and on-site leach field would be used to dispose 
of sanitary wastewater. 

It is estimated that the project would use approximately 1,400-acre feet per year of recycled 
water and 153 acre feet per year of groundwater with another 47 acre feet per year held for 
emergency reserve.  According to pumping test data provided in the AFC, groundwater supply 
wells on  the plant site have sufficient capacity (at least 2,000 gallons per minute) to meet the 
project’s water supply requirements. 
Construction 

During construction, the record indicates that water usage will be between 5 million and 10 
million GPD, five days per week for a total period of 22 days per month for five months (or 110 
days). Approximately 7,000 to 14,000 gallons per minute (gpm) of water will be required daily 
from seven wells to support initial construction activities. Following the initial five-month 
grading period, water will be used primarily for dust suppression and used in the construction of 
the solar field, power block and other site buildings and hydrostatic testing of the facility’s 
pressure vessels and piping.  
Operations 

During operations, BSEP will use recycled water imported from either the Rosamond 
Community Sanitary District (RCSD) or California City for power plant cooling.  On a 
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temporary basis, groundwater may be used for cooling purposes if the applicant elects to use the 
California City recycled water option, as discussed below.  The applicant estimates that 1,388 
AF of water will be consumed annually for power plant operation and potable water needs. 

Abengoa Mojave Solar Project17 

 Project Type:  Solar Trough 

 Status:  Approved 9/8/2010 

 Project Description:    On August 10, 2009, Abengoa Solar Inc., the sole member of 
Mojave Solar LLC, filed an Application For Certification (AFC) for its Abengoa Mojave 
Solar Project. The proposed project is a nominal 250 megawatt (MW) solar electric 
generating facility to be located near Harper Dry Lake in an unincorporated area of San 
Bernardino County. The project would be located approximately halfway between 
Barstow, CA and Kramer Junction, CA, and is approximately nine miles northwest of 
Hinkley, CA.  The project will implement well-established parabolic trough technology 
to solar heat a heat transfer fluid (HTF). This hot HTF will generate steam in solar steam 
generators, which will expand through a steam turbine generator to produce electrical 
power from twin, independently-operable solar fields, each feeding a 125-MW power 
island. The sun will provide 100 percent of the power supplied to the project through 
solar-thermal collectors; no supplementary fossil-based energy source (like natural gas) is 
proposed for electrical power production 

 Cooling Type:  Wet 

 Water Source: On-site wells (Harper Valley Ground Basin groundwater). 
Water Use 

Water uses for the project include makeup for the circulating water system and cooling tower, 
makeup for the solar steam generators, water for solar collector arrays, service water, potable 
water and fire protection water. Groundwater from adjudicated water rights to the Harper Valley 
Groundwater Basin will be the sole source of water supply for these various water uses. The 
Mojave Water Agency administers the adjudicated water rights. 
Potable Water 

The proposed groundwater supply has a total dissolved solids (TDS) concentration of 
approximately 1,200 50 1,500 mg/L, and is therefore considered brackish and unsuitable for 
municipal supply or other potable uses without treatment. A packaged water treatment system 
will be used by the project to treat the groundwater to meet potable standards. 
Construction 

During construction of the AMS project, the groundwater demand would be as high as 1,098 
AFY. Construction of the AMS project is estimated to take 26 months to complete. During 

                                                      
17 California Energy Commission. “Abengoa Mojave Solar Project Commission Decision.” September 2010. CEC-
800-2010-008-CMF. 
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operation, the project would use groundwater for potable and plant processes at a maximum rate 
of approximately 2,160 AFY. 
Operations 

Groundwater will meet the project’s process and cooling water needs and domestic needs. Both 
the Alpha and Beta plants will have a production well and a backup well. Each plant’s power 
block would also have a dedicated water treatment unit for plant process needs and a package 
treatment unit for potable water. 

Water Use 
Average Rate 

(GPM) Peak Rate (GPM) 
Estimated Annual 

Use (AFY) 

Estimated 
Maximum Annual 

Use (AFY) 

Plant Operation 667 1,093 850 1,077 

Potable Water 3.1 3.1 5, max 5 
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Table 6: Proposed Annual Project Water Source and Use—Abengoa Solar 
W

at
er

 U
se

 

Water Demand 

Est. Avg. 
Volume of 

Water 
Required GPD 

Est. Avg. 
Volume of 

Water 
Required (AFY) 

Est. Max 
Volume of 

Water 
Required GPD 

Est. Max 
Volume of 

Water 
Required 

(AFY) 

C
on

st
ru

ct
io

n 

Soil Compaction and Dust 
Suppressant 1,716,000 1,025 1,716,000 1,025 

Ongoing Construction Needs 59,800 1.9 61,750 2.6 

Drinking Water 1,660 1.9 --- --- 

Total  1,777,460 1,095 1,777,750 1,098 

O
pe

ra
tio

ns
 

Cooling Water Makeup, Mirror 
Wash Water, and Maintenance 1,910,469 2,140 1,910,469 2,140 

Landscaping Included in Total Water Requirement 

Fire Protection (use as 
necessary) 100 0.1 100 0.1 

Drinking and Sanitation 17,855 20 17,855 20 

Total 1,928,324 2,160 1,928,324 2,160 

Ivanpah Solar Electric Generating System18 

 Project Type:  Heliostat Mirror and Power Tower Technology 

 Status:  Approved 9/22/2010 

 Project Description:  The proposed project includes three solar concentrating thermal 
power plants, based on distributed power tower and heliostat mirror technology, in which 
heliostat (mirror) fields focus solar energy on power tower receivers near the center of 
each heliostat array. Each 100-MW site would require approximately 850 acres (or 1.3 
square miles) and would have three tower receivers and arrays; the 200-MW site would 
require approximately 1,600 acres (or 2.5 square miles) and would have 4 tower receivers 
and arrays. The total area required for all three phases would including the administration 
building/operations and maintenance building and substation and be approximately 3,400 
acres (or 5.3 square miles). Given that the three plants would be developed in concert, the 
proposed solar plant projects would share the common facilities mentioned above to 
include access roads, and the reconductored transmission lines for all three phases. 
Construction of the entire project is anticipated to begin in the first quarter of 2009, with 
construction being completed in the last quarter of 2012 

 Cooling Type: Dry 

 Source:  Proposed groundwater wells 
                                                      
18 California Energy Commission. “Ivanpah Solar Electric Generating System.” September 2010. CEC-800-2010-
004-CMF. http://www.energy.ca.gov/2010publications/CEC-800-2010-004/CEC-800-2010-004-CMF.PDF 
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Water Use 

The applicant estimates the combined maximum annual use of groundwater for project 
operations to be 76.4 AFY, but rounded this number up to 100 AFY in the AFC and 
supplemental documents. 
Potable 

During project construction, potable (primarily drinking) water would be provided by 
construction contractors and purchased from an offsite source. During plant operation, potable 
water would either be brought into the project from a delivery service or pumped from one of the 
on-site groundwater wells and filtered and purified to meet the project’s workforce potable water 
needs. The estimated annual potable water demand during plant operation is approximately 3 
AFY for all three project phases. 
Construction 

All water for the construction and operation of the power plants would be drawn from one of two 
wells located on the northwest corner of Ivanpah 1. One well would be used as the primary water 
supply with the other well used as a backup for redundancy. A monitoring well would be 
installed approximately 2,300 feet northeast of the project’s wells to monitor project impacts to 
local groundwater levels. Pumped water would be stored for each power block in a 250,000 
gallon combined raw water and fire water tank. Construction of each phase of the proposed 
project is expected to take 24 months. Groundwater would be used daily for dust suppression and 
vehicle washing. Average daily water demand during construction is 99,333 GPD for Ivanpah 1 
and 2 and 194,000 GPD for Ivanpah 3. During hydrostatic testing of the project piping, up to 
47,000 gallons of water could be used. The used water from this testing would either be trucked 
to a wastewater treatment and disposal facility or allowed to percolate/evaporate on-site, pending 
analytical results of the used water. If discharged to land, discharge of this water would be 
subject to the requirements of the State Water Resources Control Board’s DWQ Order No. 2003-
0003-DWQ (Statewide General Waste Discharge Requirements for Discharges to Land with a 
Low Threat to Water Quality).  
Operations 

Approximately 16,000 gallons of water per night would be used for mirror washing. To 
minimize the amount of water use, a pressure washer or other method would be used. Each 
heliostat within an array would be washed once every two weeks. The applicant estimates that 
100 heliostats can be washed per hour with 4 trucks working 10 hours per night at about 0.4 mile 
per hour (mph) (CH2ML2008b). Due to the high evaporation rates and minimal amount of water 
used, the applicant estimated that the wash water would evaporate at or just below the ground 
surface.  

Genesis Solar Energy Project19 

 Project Type:  Parabolic Solar Trough 

 Status:  Approved 9/29/2010 

                                                      
19 California Energy Commission. “Genesis Solar Energy Project Commission Decision.” September 2010. CEC-
800-2010-011 CMF. 
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 Project Description:  The project consists of two independent solar electric generating 
facilities with a nominal net electrical output of 125 megawatts (MW) each, for a total net 
electrical output of 250 MW. Electrical power would be produced using steam turbine 
generators fed from solar steam generators. The solar steam generators receive heated 
transfer fluid from solar thermal equipment comprised of arrays of parabolic mirrors that 
collect energy from the sun. The project would use a wet cooling tower for power plant 
cooling. Water for cooling tower makeup, process water makeup, and other industrial 
uses such as mirror washing would be supplied from on-site groundwater wells. Project 
cooling water blow down will be piped to lined, on-site evaporation ponds 

 Cooling Type: Wet 
Water  

All water used in association with the GSEP project would be derived from local ground-water 
aquifers associated with the Bouse Formation and/or the underlying fanglomerate deposits. 
Based on the currently proposed dry cooling system for the GSEP, the evidence indicates that 
proposed groundwater used during project construction (between approximately 616 and 
1,368AFY and operation (202 AFY) will not exceed the positive yearly balance of 2,600 AFY. 
Accordingly, Project-related impacts to the local groundwater basin balance will be less than 
significant. 

 Source:  Groundwater 

Solar Millennium Palen20 

 Project Type: Solar Trough 

 Status: Approved 12/15/2010 

 Project Description:  The Project will utilize solar parabolic trough technology to 
generate electricity. With this technology, arrays of parabolic mirrors collect heat energy 
from the sun and refocus the radiation on a receiver tube located at the focal point of the 
parabola. A heat transfer fluid (HTF) is heated to high temperature (750 degrees 
Fahrenheit) as it circulates through the receiver tubes. The heated HTF is then piped 
through a series of heat exchangers where it releases its stored heat to generate high-
pressure steam. The steam is then fed to a traditional steam turbine generator where 
electricity is produced.  The project site would be located approximately 10 miles east of 
Desert Center, along Interstate 10 approximately halfway between the cities of Indio and 
Blythe, in Riverside County, California. An application has been filed with BLM for a 
right-of-way (ROW) grant of approximately 5,200 acres 

 Cooling Type: Dry 

 Source: Groundwater 

                                                      
20 California Energy Commission. “Palen Solar Power Project.” December 2010. CEC-800-2010-010 CMF. 
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Water Use 

The project is proposing to use annually about 300 AFY of groundwater pumped from up to ten 
wells on the plant site, including mirror washing, process makeup, equipment cooling, dust 
suppression and potable uses. Because groundwater is the only source of water for the proposed 
project, if the proposed rule is established and the applicant is found to be using Colorado River 
water based on the proposed rule the applicant will be required to obtain an entitlement to the 
groundwater. Currently, a preliminary timeline for final implementation of the accounting 
surface rule is summer 2011. 
Potable 

The project water needs would be met by use of groundwater pumped from up to ten wells on the 
plant site. Water for domestic uses by project employees would also be provided by on-site 
groundwater treated to potable water standards. 
Construction 

Project construction is expected to occur over a total of 39 months.  Construction water 
requirements cover all construction related activities including: 

 Dust control for areas experiencing construction work as well as mobilization and 
demobilization 

 Dust control for roadways 

 Water for grading activities associated with both cut and fill work 

 Water for soil compaction in the utility and infrastructure trenches 

 Water for soil compaction of the site grading activities 

 Water for stockpile sites 

 Water for the various building pads 

 Water for concrete pours on site 

 Concrete batch plant operations 

The predominant use of water would be for grading activities. Average water use at the site is 
estimated to be about 1,619,899 GPD (1,815 AFY). Total construction water use for the duration 
of the project is estimated to be about 5,750 acre-feet. Construction water would be sourced from 
on-site wells. Potable water during construction would be brought on-site in trucks and held in 
day tanks. 
Operations 

The average water requirement for each of the two power plants is estimated to be about 
150AFY for a total of 300 AFY, which corresponds to an average flow rate of about 188 gpm, 
based on pumping 24 hours per day, 350 days per year. Usage rates during operation would vary 
during the year and would be higher in the summer months when the peak maximum flow rate 
could be as much as about 50 percent higher (about 275 gpm).   
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Water Demand 
Est. Avg. Volume of Water 

Required GPD 
Est. Avg. Volume of 

Water Required (AFY) 

Construction 1,619,899 5,750 
Operations 267,823 300 

Rice Solar Energy Project21 

 Project Type:  Heliostat Mirror Technology 

 Status:  Approved 12/15/2010 

 Project Description:  The proposed facility will use concentrating solar power (CSP) 
technology, with a central receiver tower and an integrated thermal storage system. The 
RSEP's technology generates power from sunlight by focusing energy from a field of 
sun-tracking mirrors called heliostats onto a central receiver. Liquid salt (The salt is a 
mixture of sodium nitrate, a common ingredient in fertilizer, and potassium nitrate, a 
fertilizer and food additive. These mineral products will be mixed on-site as received 
directly from mines in solid crystallized form and used without additives or further 
processing other than mixing and heating.), which has viscosity and appearance similar to 
water when melted, is circulated through tubes in the receiver, collecting the energy 
gathered from the sun. The heated salt is then routed to an insulated storage tank where it 
can be stored with minimal energy losses. When electricity is to be generated, the hot salt 
is routed to heat exchangers (or steam generation system). The steam is then used to 
generate electricity in a conventional steam turbine cycle. After exiting the steam 
generation system, the salt is sent to the cold salt thermal storage tank and the cycle is 
repeated. The salt storage technology was demonstrated successfully at the U.S. 
Department of Energy-sponsored 10-MW Solar Two project near Barstow, California, in 
the 1990s 

 Cooling Type: Air cooled condenser 

 Source: Groundwater (on-site treatment) 
Water Use 

One well will be the primary water source and the other will be a secondary source. The primary 
well is currently installed. The secondary well will be drilled early in the construction phase. 
Two wells already exist at the project site. 
Potable 

It is estimated potable water use will be approximately 3 AFY during operations.  The RSEP will 
provide employees with drinking water during construction and operation from the on-site well. 
The well water must be treated to comply with the California Safe Drinking Water Act 
requirements.  The RSEP would qualify as a Public Supply System by serving more than 25 
people for more than 60 days. The facility would also qualify as a non-transient non-community 
water system, serving 25 persons for over 6 months per year. 

                                                      
21 California Energy Commission. “Rice Solar Energy Project.” December 2010. CEC-800-2010-019 CMF 
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Technical Memorandum 
 
 

To: Matt Zidar 
From: L. Niel Allen 

Natural Resources Consulting Engineers, Inc.  
 
Date: September 4, 2009  
 
Re: Summary and analysis of available water quality and flow data for Alamo and New 

Rivers and for drains within the IID Project area. 
 
IID drain flows and salinity levels were estimated to evaluate water supply augmentation options 
using reclaimed drain water. For the analysis, flow data were acquired from the USGS for the 
Alamo and New Rivers and additional flow data were obtained from IID’s Water Information 
System (WIS) for the Alamo and New Rivers and for agricultural drains. These data are 
summarized below and also in Table 1. Data were associated using a Geographical Information 
System (GIS) database to produce a map that shows WIS flow monitoring sites and metered and 
unmetered drains. This was done to indicate the distribution of drain water accretion and salt 
contributions to the New and Alamo Rivers by river reaches defined by drains. This provided the 
basis to estimate river flow and salt concentration at points that may be considered demand 
nodes for geothermal or other developments. 
 
Data for Rivers 
 
Alamo River 

USGS Data 
• Alamo River near Niland, Ca. Various intermittent water quality constituents and 

flow data for period of record of 1963-2007. 
• No data for Alamo River near international border. 
IID WIS Data 
• Flow data includes “In” and “Out”; i.e., measured near the International Border and 

before entering the Salton Sea. Period of record of 1997-2009. Later WIS record for 
Alamo River Out site is USGS data. 

New River 
USGS Data 

• New River near International Border. Various intermittent water quality constituents 
and flow data for period of record of 1961-2007. 

• New River, near Westmorland, Ca. Various intermittent water quality constituents 
and flow data for period of record of 1963-1992. 

IID WIS Data 
• Flow data for New River “In” and “Out”; i.e., near International Border and before 

entering Salton Sea. Period of record of 1997-2009. Later WIS record for New River 
In and New River Out is USGS data. 
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Table 1. Alamo and New River Data Summary 
 

 Period of Record Average Flow (cfs) Average Electrical 
Conductivity (μS/cm) 

Source IID:    
Alamo River In 1997-2009 1.3 No Data 
Alamo River Out 1997-2009 877 No Data 
Source USGS:    
Alamo River (Intl. border) No Data No Data No Data 

Alamo River (near Niland) 1963-2007 
(intermittent) 832 3,816 

Source IID:    
New River In 1997-2009 181 No Data 
New River Out 1997-2009 618 No Data 
Source USGS:    

New River (Intl. border) 1961-2007 
(intermittent) 165 7,186 

New River (Westmorland) 1963-1992 
(intermittent) 588 5,189 

 
Note that USGS flow data are associated with water quality samples at the times these samples 
were taken and do not represent all USGS flow data for these monitoring locations. Although the 
period of records and density of flow measurements are not the same for USGS and WIS data, 
comparison of the average outflows (above) show that they are relatively consistent.  Likewise, 
average specific conductivity for the outflows (USGS data only) for each river is expected to be 
consistent and also indicative of present conditions. The graphs (Figures 1-6) of the WIS river 
outflow data (below) show that outflows to the Salton Sea fluctuate in a stable fashion from year 
to year. Fluctuations in specific conductivity are expected to also be stable. Occasional jumps in 
flow probably correspond to rare peaks in local precipitation.  The New River inflow from 
Mexico has recently dropped from an annual average of 151 cfs in 2003 to 119 cfs in 2008.   The 
continuation of this trend will not have a significant impact on available water supplies for 
reclamation. 
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Alamo River Flow Near Niland (USGS)
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Figure 1: Daily Alamo River Flow measured near the Salton Sea from USGS. 
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Figure 2: Daily Alamo River Flow measured near the Salton Sea from WIS. 
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Alamo River Specific Conductivity Near Niland (USGS)
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Figure 3: Daily Alamo River Specific Conductivity measured near the Salton Sea by USGS. 
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Figure 4: Daily New River Flow measured by USGS. 
 



  

Review Draft  5

New River Flow at Mexico Border and at the Salton Sea 
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Figure 5: Daily New River Flow measured by WIS. 
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Figure 6: Daily New River Specific Conductivity Measured by USGS. 



  

Review Draft  6

IID WIS Drain Data 
 
WIS drain flow data, including data for the Alamo and New Rivers were acquired from IID. 
Locations, distances and areas associated with WIS (metered) drains and unmetered drains, 
within IID were plotted and mapped from a GIS database and map coverage obtained from IID.  
 
WIS data include 43 actively metered drains within the IID system. The metered drains used in 
the analysis are indicated in the appendices (indicated by highlighted data in tables).  A summary 
of IID’s drains with flow data is contained in Table 2. 
 
Table 2. Summary of IID Total Drains and Drains with Measured Flows. 

Drainage 

All Drains WIS Metered Drains  
(used in Study) 

Number of 
Drains Acres Miles Number of 

Drains Miles 

IID Project 141 573,677 1,472.7 41 552.6 
New River 62 174,499 399.9 10 292.2 
Alamo River 84 335,438 918.1 14 159.4 
Salton Sea 29 63,740 154.7 17 101.0 

 
 
 
Use of Historical Drain Data 
 
Historical drain data were used to estimate the drain inflow and salinity along the New and 
Alamo Rivers. These estimates are used to project the amount of drain water that may be 
available for present and future industrial uses such as geothermal power production. Also of 
interest are the salinity levels of the drain flows (potential water supplies) since the level of 
desalination required represents a cost. 
 
Spatial and temporal distribution of drain flow into the New and Alamo Rivers were estimated 
by distributing flows along the rivers based on estimated and metered drain contribution. 
Unmetered drain flows were based on length of drains.  The results provide monthly average and 
annual average flows. 
 
USGS water quality data for the Alamo River and New River were used to estimate salt loading 
at each drain discharge point according to the flow contributions.  Salt loading form Mexico was 
accounted based on the USGS measured salinity.. The determination of saltity for post-QSA 
conditions assumes a salt balance in the Valley and that salinity contribution from drainage 
across the Valley is uniform. It is known that there are some differences in salinity levels of 
drains due to soil difference that affect leaching. However, these conditions are expected to 
average out at the scale considered for characterizing drain water for future MCI water supply 
purposes. 
 
The spatial association of flow data allows visual inspection of metered and un-metered drains 
and provides the means to estimate individual drain accretions to each river. This process also 
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allows the evaluation of changes in quantity and quality of river flows within river reaches and of 
those due to management induced changes resulting from water transfer and water conservation 
programs like the Quantified Settlement Agreement (QSA). Principal elements of concern are: 
 

• Estimation of historical and post-QSA annual average and monthly average flows within 
drain based reaches of each river. 

• Estimation of historical and post-QSA annual average and monthly average specific 
conductance and total dissolved solids within drain based reaches of each river. 

• Of secondary concern are water quantity and quality associated with drains that discharge 
directly into the Salton Sea. 

 
Available historical data were used to estimate discharge to rivers for unmetered drains based on 
uniform accretions and drain lengths. Total drainage to the Salton Sea included drainage flow 
associated with Alamo and New Rivers and that portion associated with drains that discharge 
directly to the Salton Sea. The post-QSA conditions are shown in Figure 2-4. Post-QSA 
conditions were estimated based on the following considerations.  
 

• A 303,000 acre-foot reduction in water availability to IID as a result of QSA transfer 
reflects about 10% of the existing water supply to the Valley (Table 2), constituting about 
a 30% reduction in drain flow (approximately 303,000 acre-feet out of 1,000,000 acre-
feet Salton Sea inflows from IID’s Colorado River diversions). 

• The 10% reduction in Colorado River inflow results in a corresponding reduction in salt 
into the Imperial Valley as a result of the QSA transfer.  

• Impacts to salinity are accounted for by assuming that salt input to the Valley is reduced 
proportionately to the post-QSA water supply and that drainage conditions remain 
uniform and steady.  

• Drain water and salt contributions to the rivers remain uniform from the International 
Border to the Salton Sea.  
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Table 3. Historic Deliveries to IID from the Colorado River. 
 
  --------QSA Conservation-------- 

Year Diversion Ac-Ft % Conserved 
1970 2,848,565 303,000 10.6 
1971 2,967,907 303,000 10.2 
1972 2,965,910 303,000 10.2 
1973 3,047,899 303,000 9.9 
1974 3,171,977 303,000 9.6 
1975 3,070,974 303,000 9.9 
1976 2,876,984 303,000 10.5 
1977 2,772,062 303,000 10.9 
1978 2,757,199 303,000 11.0 
1979 2,884,235 303,000 10.5 
1980 2,845,779 303,000 10.6 
1981 2,872,289 303,000 10.5 
1982 2,595,578 303,000 11.7 
1983 2,555,617 303,000 11.9 
1984 2,666,535 303,000 11.4 
1985 2,685,837 303,000 11.3 
1986 2,686,875 303,000 11.3 
1987 2,764,865 303,000 11.0 
1988 2,947,581 303,000 10.3 
1989 3,009,451 303,000 10.1 
1990 3,054,188 303,000 9.9 
1991 2,898,963 303,000 10.5 
1992 2,572,659 303,000 11.8 
1993 2,772,148 303,000 10.9 
1994 3,048,076 303,000 9.9 
1995 3,070,582 303,000 9.9 
1996 3,159,609 303,000 9.6 
1997 3,158,486 303,000 9.6 
1998 3,101,548 303,000 9.8 
1999 3,088,980 303,000 9.8 
2000 2,931,251 303,000 10.3 
2001 3,089,911 303,000 9.8 
2002 3,152,984 303,000 9.6 
2003 2,978,223 303,000 10.2 
2004 2,743,909 303,000 11.0 
2005 2,756,846 303,000 11.0 
2006 2,909,680 303,000 10.4 
2007 2,872,754 303,000 10.5 
2008 2,826,539 303,000 10.7 

    
Average 2,902,089  10.5 
Max 3,171,977  11.9 
Min 2,555,617  9.6 
Median 2,898,963  10.5 
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Annual Alamo River Flows by River Station
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Figure 7: Annual Average Flow along reaches of the Alamo River from the International Border to the Salton 
Sea (post-QSA lower line). 
 

Annual New River Flows by River Station
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Figure 8: Annual Average Flow along reaches of the New River from the International Border to the Salton 
Sea (post-QSA lower line). 
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Annual Alamo River Total Dissolved Solids (TDS) by River Station
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Figure 9: Annual Average TDS along reaches of the Alamo River (post-QSA upper line). 
  

Annual New River Total Dissolved Solids (TDS) by River Station
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Figure 10: Annual Average TDS along reaches of the New River (post-QSA upper line). 
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Post-QSA Average Monthly Salinity within Reaches of the Alamo and New Rivers 
Consideration of river flow variability is important when studying the quantity of water that can 
be reclaimed for uses other than discharge into the Salton Sea. Variability in salinity is important 
when considering costs of treatment and of suitability of the water supply.  Figures 11 through 
16 show the expected maximum, minimum and average monthly flow and TDS levels based on 
paired values for historical and expected post-QSA conditions. Paired data are data in which a 
flow measurement is accompanied by a salinity measurement.  It is noted that New River flows 
the International border will likely decrease with time.  Generally a decrease in return/drain 
flows result in an increase in salinity.   
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Figure 11: Maximum, Minimum, and Average Monthly Flow at the Salton Sea Station for the Alamo River.  
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Monthly Total Dissolved Solids (TDS)
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Figure12: Maximum, Minimum, and Average Monthly TDS at the Salton Sea Station for the Alamo River. 
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Figure 13: Maximum, Minimum, and Average Monthly Flow at the Mexico Border Station for the New 
River. 
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Monthly Flow Rate
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Figure 14: Max, Min and Average Monthly Flow at the Salton Sea Station for the New River. 
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Figure 15: Maximum, Minimum, and Average Monthly TDS at the Mexico Border Station for the New River. 
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Monthly Total Dissolved Solids (TDS)
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Figure 16: Maximum, Minimum, and Average Monthly TDS at the Salton Sea Station for the New River. 
 
Tabular data associated with above figures and used in this analysis are found in the Appendices.  
 
Utility of Specific Drains as Sources of Reclaimed Water 
 
Drain data were reviewed to evaluate the potential of using reclaimed water for industrial use in 
the Keystone Industrial Development area (see Figure 17 and Plate 1). The potential of 
reclaiming water is from three larger drains, the Holtville Main, Central, and Rose drains. 
Estimated post-QSA drain flow and salinity at these locations is summarized in Table 4. The 
Holtville Main Drain has measured flows, flows for Rose and Central Drains were estimated as 
previously described. The three-drain system could reasonably provide about 90,000 acre-feet of 
water per year (70 percent of the low flow monthly average); with any two drains providing 
about 60,000 acre-feet per year  The waste stream (brine) for water desalination would need to 
be deposed of by containment and evaporation or deep well injection are discussed in Chapter 7. 
 
Table 4. Estimated Post-QSA Drain Flows and Salinity for Holtville Main, Rose, and Central 
Drains. 

Drain 
Average 
Annual  
 (ac-ft) 

Maximum 
Month 
 (ac-ft) 

Minimum 
Month 
 (ac-ft) 

Maximum 
TDS 

(mg/L) 

Average 
TDS  

(mg/L) 

Holtville Main Drain 55,600 5,800 3,300 3,670 3,190 
Rose Drain 55,000 5,300 3,900 3,670 3,190 
Central Drain upstream of 
Mesquite Drain Cut Off 59,900 6,300 3,600 3,670 3,190 

TOTAL 170,500   10,800     
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Existing drain systems can be modified by cross-connections to link and expand the usable and 
recoverable portion of drain water. In so doing, it will be necessary to re-grade existing channels 
to improve capacity and efficiency of drain flow concentration. One example consists of a 
linkage of the Central, Mesquite, Holtville Main and Rose drain systems, as shown on Plate 1. 
These combined drain systems could be used as a water supply for a Keystone Development area 
desalinization plant. In this case, a connection of the Central Drain would be constructed to tie 
into the upper Mesquite Drain system. Mesquite Drain capacity would need to be increased by 
about 60 cfs (3,600 ac-ft per month, which is the minimum flow at the Central Drain cut-off 
location). This capacity increase would require widening and deepening of the Mesquite Drain. 
This modified system could connect with Rose and Holtville Main Drains near Alamo River mile 
marker 30 as shown on Plate 1. To include water from the Holtville Main Drain, a conveyance 
system across the Alamo River would be required to connect to the combined system at the 
lower end of the Rose Drain, from where collected water will need to be transported to Keystone 
area. 
 
Other options for reclaimed water supply would be from diverting water directly out of the New 
or Alamo River at the desired locations.  All reclaimed water options are discussed in Section 7.  
Similar to water conservation measures that reduce flows in the drains and New and Alamo 
Rivers it is estimated that there will be an environmental mitigation cost of $90 per acre-foot. 
 
Conclusions: 
 
Reclamation of agricultural drain water represents a significant and potentially useful source of 
water for uses within the Valley. The flow of recoverable drain water is more than ample to meet 
the raw water feed requirements for a 50,000 acre-ft per year (product water) desalinization 
plant. The water quality, specifically salinity, within the drain system varies between 2,702 and 
3,680 (mg/L), representing post QSA conditions. The combined average drain flow of the 
Holtville Main, Mesquite, Central, and Rose drains is 170,200 acre-ft of water per year, which is 
more than adequate to supply a 50,000 acre-ft per year (finished water) desalinization plant.  An 
environmental assessment would need to be conducted for any use of reclaimed drain water.  
Reclaimed drainage water can be developed incrementally as demands increases, subject to 
appropriate environmental approval and/or mitigation.  Cost of water reclamation alternatives are 
discussed in Section 7 – Capital Project Alternatives. 
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APPENDICES 
 
Water Quality and Flow Data for Alamo and New Rivers and for Drains within the IID Project 
Area 
 

• For all tables, All individual drain values are for drain system located in first column 
• Blue colored cells indicate drain system described in first column are metered 



  

Review Draft  17

Appendix A: Geographic Information on Drains on the Alamo River 
 

Drain Station Drain System Length 
(ft) 

Length Between 
Systems 

(ft) 

Cumulative 
Distance 

(ft) 

Cumulative Distance from 
Mexico Border 

(mi) 

Alamo at Border - - 0 0.0 

All American Drain No 5 12000 200 220 0.0 
All American Drain No 6 9000 300 510 0.1 
Toland Drain 3000 4,900 5,380 1.0 
South Alamo Pipeline Drain 

1000 3,200 8,600 1.6 

South Alamo Drain No 1 3000 6,900 15,480 2.9 
Verde Drain Outlet 215000 35,200 50,720 9.6 
Schali Pipeline Drain 4000 4,500 55,230 10.5 
Warren Drain 80000 4,200 59,440 11.3 
Barbara Worth Drain Spill 1000 17,500 76,970 14.6 
Ash Drain 1000 5,900 82,870 15.7 
Ash 20 Drain 2000 4,400 87,310 16.5 
Holtville City Drain 1000 1,400 88,680 16.8 
Barbara Worth Drain 39000 13,100 101,750 19.3 
South Central Drain Outlet 236000 3,200 104,930 19.9 
Ninth Street Drain 4000 2,800 107,760 20.4 
Palmetto Drain 63000 2,800 110,530 20.9 
Central Drain 650000 200 110,740 21.0 
Peach Drain + Pampas Drain 54000 6,200 116,950 22.1 
Plum Drain 25000 3,500 120,400 22.8 
Pine Drain 24000 3,700 124,140 23.5 
Palm Drain 21000 3,600 127,720 24.2 
Pomelo Drain 24000 1,400 129,080 24.4 
Graeser Drain 5000 1,700 130,790 24.8 
Pepper Drain 20000 6,100 136,910 25.9 
Township Drain 17000 5,500 142,460 27.0 
Oat Drain 17000 2,700 145,190 27.5 
Redwood 4 Drain 6000 2,600 147,770 28.0 
Oasis Drain 17000 200 148,010 28.0 
Orient Drain 17000 2,700 150,700 28.5 
Occident Drain 17000 2,600 153,350 29.0 
Holtville Main Drain 540000 2,800 156,120 29.6 
Olive Drain 49000 2,600 158,710 30.1 
Oxalis Drain 47000 4,100 162,770 30.8 
Orange Drain 47000 5,500 168,270 31.9 
Rose Drain Outlet 577000 2,100 170,330 32.3 
Ohmar Drain 49000 2,400 172,730 32.7 
Oleander Drain 49000 3,100 175,810 33.3 
Bryant Drain 55000 2,200 178,010 33.7 
Orita Drain 60000 500 178,500 33.8 
Osage Drain 44000 3,100 181,610 34.4 
Oak Drain 45000 1,600 183,170 34.7 
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Drain Station Drain System Length 
(ft) 

Length Between 
Systems 

(ft) 

Cumulative 
Distance 

(ft) 

Cumulative Distance from 
Mexico Border 

(mi) 

Wills Drain 16000 200 183,380 34.7 
Moss Drain 49000 4,000 187,410 35.5 
Magnolia Drain + Moorhead Lateral 3 Spillway 49000 2,500 189,870 36.0 
Mesquite Lateral Drain 46000 4,000 193,910 36.7 
Maple Drain 47000 3,700 197,650 37.4 
Darling Drain 18000 1,800 199,400 37.8 
Moorhead Pipeline Drain 12000 2,900 202,330 38.3 
Mullen Drain 43000 900 203,270 38.5 
Moorhead Pipeline Drain 12000 700 203,930 38.6 
Myrtle Drain 46000 2,700 206,590 39.1 
Munyon Drain 47000 4,300 210,870 39.9 
Mulberry Drain 48000 4,200 215,110 40.7 
Lewis Drain 8000 4,100 219,190 41.5 
Malva 2 Drain 65000 2,100 221,260 41.9 
Mayflower Drain 53000 1,300 222,540 42.1 
Marigold Drain 49000 4,700 227,250 43.0 
Jones Drain 6000 3,200 230,460 43.6 
Standard Drain 63000 1,400 231,840 43.9 
Bailey Drain 3000 2,700 234,530 44.4 
Narcissus Drain 53000 3,500 238,040 45.1 
Nettle Drain 52000 3,000 240,990 45.6 
Nutmeg Drain 54000 6,900 247,840 46.9 
Nectarine Drain 56000 4,900 252,730 47.9 
Rockwood Drain 5000 1,400 254,140 48.1 
C Drain + B Drain 59000 7,300 261,470 49.5 
C Lateral 1 Spill 1000 3,800 265,320 50.2 
Vail 1 Drain 4000 1,100 266,430 50.5 
D Drain 53000 3,300 269,720 51.1 
E Drain + F Drain 116000 2,900 272,570 51.6 
G Drain + H Drain 104000 5,500 278,080 52.7 
Vail 1 Spill 1000 6,100 284,130 53.8 
I Drain 57000 1,400 285,550 54.1 
J Drain 50000 3,100 288,660 54.7 
K Drain 47000 3,300 291,970 55.3 
Vail 2 Spill + Pumice Drain 25000 1,900 293,830 55.7 
L Drain 49000 1,700 295,490 56.0 
M Drain 44000 3,100 298,590 56.6 
Vail 2A Drain 8000 1,800 300,410 56.9 
N Drain 44000 2,300 302,760 57.3 

Alamo at Salton Sea - 7,200 309,940 58.7 
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Appendix B: Historical Flow and Salt Contribution from Drains on the Alamo River 
 

Drain Station 
Cumulative 

Distance from 
Mexico Border 

Flow from 
Drain 

Cumulative 
Flow 

Cumulative 
Flow 

Total Annual 
TDS 

 (mi) (acre-ft) (acre-ft) (cfs) (mg/L) 

Alamo at Border 0.0 1,000 1,000 0 2,500 

All American Drain No 5 0.0 1,700 2,600 0 2,500 
All American Drain No 6 0.1 1,200 3,800 10 2,500 

Toland Drain 1.0 400 4,200 10 2,500 

South Alamo Pipeline Drain 1.6 200 4,300 10 2,500 

South Alamo Drain No 1 2.9 400 4,800 10 2,500 
Verde Drain Outlet 9.6 24,000 28,700 40 2,500 

Schali Pipeline Drain 10.5 500 29,300 40 2,500 
Warren Drain 11.3 10,900 40,200 60 2,500 
Barbara Worth Drain Spill 14.6 200 40,400 60 2,500 

Ash Drain 15.7 200 40,600 60 2,500 
Ash 20 Drain 16.5 300 40,900 60 2,500 
Holtville City Drain 16.8 100 41,000 60 2,500 

Barbara Worth Drain 19.3 5,300 46,300 60 2,500 
South Central Drain Outlet 19.9 26,500 72,800 100 2,500 
Ninth Street Drain 20.4 500 73,300 100 2,500 
Palmetto Drain 20.9 8,500 81,800 110 2,500 

Central Drain 21.0 88,400 170,200 240 2,500 
Peach Drain + Pampas Drain 22.1 10,200 180,400 250 2,500 
Plum Drain 22.8 3,300 183,800 250 2,500 

Pine Drain 23.5 3,200 187,000 260 2,500 
Palm Drain 24.2 2,900 189,900 260 2,500 
Pomelo Drain 24.4 3,200 193,200 270 2,500 

Graeser Drain 24.8 600 193,800 270 2,500 
Pepper Drain 25.9 2,800 196,500 270 2,500 
Township Drain 27.0 2,300 198,900 270 2,500 

Oat Drain 27.5 2,300 201,200 280 2,500 
Redwood 4 Drain 28.0 900 202,100 280 2,500 
Oasis Drain 28.0 2,300 204,400 280 2,500 

Orient Drain 28.5 2,400 206,800 290 2,500 
Occident Drain 29.0 2,300 209,100 290 2,500 
Holtville Main Drain 29.6 79,400 288,500 400 2,500 

Olive Drain 30.1 6,700 295,200 410 2,500 
Oxalis Drain 30.8 6,400 301,500 420 2,500 
Orange Drain 31.9 6,300 307,900 430 2,500 

Rose Drain Outlet 32.3 78,500 386,400 530 2,500 
Ohmar Drain 32.7 6,700 393,100 540 2,500 
Oleander Drain 33.3 5,200 398,300 550 2,500 

Bryant Drain 33.7 7,400 405,800 560 2,500 
Orita Drain 33.8 8,100 413,900 570 2,500 
Osage Drain 34.4 6,000 419,900 580 2,500 

Oak Drain 34.7 6,100 426,000 590 2,500 
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Drain Station 
Cumulative 

Distance from 
Mexico Border 

Flow from 
Drain 

Cumulative 
Flow 

Cumulative 
Flow 

Total Annual 
TDS 

 (mi) (acre-ft) (acre-ft) (cfs) (mg/L) 

Wills Drain 34.7 2,100 428,100 590 2,500 
Moss Drain 35.5 6,600 434,700 600 2,500 
Magnolia Drain + Moorhead 
Lateral 3 Spillway 36.0 5,500 440,200 610 2,500 

Mesquite Lateral Drain 36.7 6,300 446,500 620 2,500 
Maple Drain 37.4 6,400 452,800 630 2,500 
Darling Drain 37.8 2,400 455,300 630 2,500 

Moorhead Pipeline Drain 38.3 1,600 455,300 630 2,500 
Mullen Drain 38.5 5,800 461,100 640 2,500 
Moorhead Pipeline Drain 38.6 1,600 462,700 640 2,500 

Myrtle Drain 39.1 6,300 469,000 650 2,500 
Munyon Drain 39.9 5,000 474,100 650 2,500 
Mulberry Drain 40.7 6,600 480,600 660 2,500 

Lewis Drain 41.5 1,100 481,700 670 2,500 
Malva 2 Drain 41.9 8,900 490,600 680 2,500 
Mayflower Drain 42.1 5,100 495,700 680 2,500 

Marigold Drain 43.0 6,600 502,400 690 2,500 
Jones Drain 43.6 800 503,200 700 2,500 
Standard Drain 43.9 6,600 509,700 700 2,500 

Bailey Drain 44.4 400 510,200 700 2,500 
Narcissus Drain 45.1 5,200 515,400 710 2,500 
Nettle Drain 45.6 6,300 521,700 720 2,500 

Nutmeg Drain 46.9 7,300 529,000 730 2,500 
Nectarine Drain 47.9 7,700 536,700 740 2,500 
Rockwood Drain 48.1 700 537,400 740 2,500 

C Drain + B Drain 49.5 9,500 546,900 760 2,500 
C Lateral 1 Spill 50.2 200 547,100 760 2,500 
Vail 1 Drain 50.5 600 547,600 760 2,500 

D Drain 51.1 7,200 554,900 770 2,500 
E Drain + F Drain 51.6 15,800 570,600 790 2,500 
G Drain + H Drain 52.7 14,200 584,800 810 2,500 

Vail 1 Spill 53.8 200 584,900 810 2,500 
I Drain 54.1 12,300 597,300 830 2,500 
J Drain 54.7 6,900 604,100 830 2,500 

K Drain 55.3 6,300 610,500 840 2,500 
Vail 2 Spill + Pumice Drain 55.7 3,400 613,900 850 2,500 
L Drain 56.0 6,600 620,500 860 2,500 
M Drain 56.6 6,000 626,500 870 2,500 
Vail 2A Drain 56.9 1,100 627,600 870 2,500 

N Drain 57.3 6,800 634,400 880 2,500 

Alamo at Salton Sea 58.7 6,800 634,400 880 2,500 
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Appendix C: Post QSA Flow and Salt Contribution from Drains on the Alamo River 
 
 

Drain Station 
Cumulative 

Distance from 
Mexico Border 

Post QSA 
Drainage 

Flow 

Post QSA 
Cumulative 

Flow 

Post QSA 
Cumulative 

Flow 

Post QSA 
Cumulative 

TDS 
 (mi) (acre-ft) (acre-ft) (cfs) (mg/L) 

Alamo at Border 0.0 1,000 1,000 0 2,500 

All American Drain No 5 0.0 1,200 2,000 0 2,900 
All American Drain No 6 0.1 800 3,000 0 3,200 
Toland Drain 1.0 200 3,000 0 3,200 

South Alamo Pipeline Drain 1.6 100 3,000 0 3,200 

South Alamo Drain No 1 2.9 300 4,000 10 3,200 
Verde Drain Outlet 9.6 16,800 20,000 30 3,200 
Schali Pipeline Drain 10.5 400 21,000 30 3,200 

Warren Drain 11.3 7,600 28,000 40 3,200 
Barbara Worth Drain Spill 14.6 100 29,000 40 3,200 
Ash Drain 15.7 100 29,000 40 3,200 

Ash 20 Drain 16.5 200 29,000 40 3,200 
Holtville City Drain 16.8 100 29,000 40 3,200 
Barbara Worth Drain 19.3 3,700 33,000 50 3,200 

South Central Drain Outlet 19.9 18,500 51,000 70 3,200 

Ninth Street Drain 20.4 300 52,000 70 3,200 
Palmetto Drain 20.9 6,000 58,000 80 3,200 

Central Drain 21.0 61,900 119,000 160 3,200 

Peach Drain + Pampas 
Drain 22.1 7,100 127,000 180 3,200 

Plum Drain 22.8 2,300 129,000 180 3,200 
Pine Drain 23.5 2,300 131,000 180 3,200 

Palm Drain 24.2 2,000 133,000 180 3,200 
Pomelo Drain 24.4 2,300 135,000 190 3,200 
Graeser Drain 24.8 400 136,000 190 3,200 

Pepper Drain 25.9 1,900 138,000 190 3,200 
Township Drain 27.0 1,600 140,000 190 3,200 
Oat Drain 27.5 1,600 141,000 190 3,200 

Redwood 4 Drain 28.0 600 142,000 200 3,200 
Oasis Drain 28.0 1,600 143,000 200 3,200 
Orient Drain 28.5 1,600 145,000 200 3,200 

Occident Drain 29.0 1,600 147,000 200 3,200 
Holtville Main Drain 29.6 55,600 202,000 280 3,200 
Olive Drain 30.1 4,700 207,000 290 3,200 

Oxalis Drain 30.8 4,400 211,000 290 3,200 
Orange Drain 31.9 4,400 216,000 300 3,200 
Rose Drain Outlet 32.3 55,000 271,000 370 3,200 

Ohmar Drain 32.7 4,700 275,000 380 3,200 
Oleander Drain 33.3 3,700 279,000 390 3,200 
Bryant Drain 33.7 5,200 284,000 390 3,200 
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Drain Station 
Cumulative 

Distance from 
Mexico Border 

Post QSA 
Drainage 

Flow 

Post QSA 
Cumulative 

Flow 

Post QSA 
Cumulative 

Flow 

Post QSA 
Cumulative 

TDS 
 (mi) (acre-ft) (acre-ft) (cfs) (mg/L) 

Orita Drain 33.8 5,700 290,000 400 3,200 
Osage Drain 34.4 4,200 294,000 410 3,200 

Oak Drain 34.7 4,200 298,000 410 3,200 
Wills Drain 34.7 1,500 300,000 410 3,200 
Moss Drain 35.5 4,600 305,000 420 3,200 

Magnolia Drain + Moorhead 
Lateral 3 Spillway 36.0 3,800 308,000 430 3,200 

Mesquite Lateral Drain 36.7 4,400 313,000 430 3,200 
Maple Drain 37.4 4,500 317,000 440 3,200 

Darling Drain 37.8 1,700 319,000 440 3,200 
Moorhead Pipeline Drain 38.3 1,100 320,000 440 3,200 
Mullen Drain 38.5 4,100 324,000 450 3,200 

Moorhead Pipeline Drain 38.6 1,100 325,000 450 3,200 
Myrtle Drain 39.1 4,400 330,000 460 3,200 
Munyon Drain 39.9 3,500 333,000 460 3,200 

Mulberry Drain 40.7 4,600 338,000 470 3,200 
Lewis Drain 41.5 800 339,000 470 3,200 
Malva 2 Drain 41.9 6,200 345,000 480 3,200 

Mayflower Drain 42.1 3,600 348,000 480 3,200 
Marigold Drain 43.0 4,600 353,000 490 3,200 
Jones Drain 43.6 500 354,000 490 3,200 

Standard Drain 43.9 4,600 358,000 490 3,200 
Bailey Drain 44.4 300 359,000 500 3,200 
Narcissus Drain 45.1 3,600 362,000 500 3,200 

Nettle Drain 45.6 4,400 367,000 510 3,200 
Nutmeg Drain 46.9 5,100 372,000 510 3,200 
Nectarine Drain 47.9 5,400 377,000 520 3,200 

Rockwood Drain 48.1 500 378,000 520 3,200 
C Drain + B Drain 49.5 6,600 384,000 530 3,200 
C Lateral 1 Spill 50.2 100 384,000 530 3,200 

Vail 1 Drain 50.5 400 385,000 530 3,200 
D Drain 51.1 5,100 390,000 540 3,200 
E Drain + F Drain 51.6 11,000 401,000 550 3,200 

G Drain + H Drain 52.7 9,900 411,000 570 3,200 
Vail 1 Spill 53.8 100 411,000 570 3,200 
I Drain 54.1 8,600 419,000 580 3,200 

J Drain 54.7 4,800 424,000 590 3,200 
K Drain 55.3 4,400 429,000 590 3,200 
Vail 2 Spill + Pumice Drain 55.7 2,400 431,000 600 3,200 
L Drain 56.0 4,600 436,000 600 3,200 

M Drain 56.6 4,200 440,000 610 3,200 
Vail 2A Drain 56.9 800 441,000 610 3,200 

N Drain 57.3 4,800 445,000 610 3,200 

Alamo at Salton Sea 58.7 - 445,000 610 3,200 
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Appendix D: Geographic Information on Drains on the New River 
 

Drain Station Drain System Length Length Between 
Systems 

Cumulative 
Distance from 
Mexico Border 

Cumulative Distance 
from Mexico Border 

 (ft) (ft) (ft) (mi) 

New River at Border 0 11,600 12,000 2.20 

All American Drain No 9 74,000 500 12,000 2.29 
All American Drain No 9 74,000 800 13,000 2.44 
All American Drain No 14 1,000 10,500 23,000 4.43 

Birch No 3 Pipeline Drain 4,000 13,000 36,000 6.89 
Beech Spill 3,000 8,400 45,000 8.47 
Beech Drain 27,000 1,500 46,000 8.75 

Dahlia Spill 3,000 16,000 62,000 11.79 
Elder Drain No 1 6,000 8,700 71,000 13.44 
Greeson Drain 224,000 700 72,000 13.57 

Elder Drain No 3 Pipeline 2,000 3,300 75,000 14.19 
Blue Lake Drain 5,000 8,500 83,000 15.80 
Elder Spill 2,000 8,200 92,000 17.35 

Wormwood 7 Drain 15,000 5,600 97,000 18.41 
Fig Drain 43,000 1,100 98,000 18.61 
Wixom Drain 15,000 2,300 101,000 19.04 

Elder Lateral 7 Spill 0 6,400 107,000 20.25 
Seeley Drain 29,000 10,500 117,000 22.25 
Bullhead Slough 4,000 15,600 133,000 25.20 

Elder 14 Drain 28,000 9,000 142,000 26.91 
Salt Creek 223,000 9,700 152,000 28.75 
Flax Drain 89,000 18,100 170,000 32.17 

Fillaree Drain 43,000 1,600 171,000 32.47 
Rice 3 Drain 172,000 11,900 183,000 34.73 
Rice Drain 59,000 14,900 198,000 37.55 

Sumac 1 Spill 2,000 2,400 201,000 38.00 
Sumac Drain 6,000 3,600 204,000 38.69 
North Central Drain 68,000 2,600 207,000 39.17 

Sumac Drain No 2 4,000 3,900 211,000 39.91 
Cook Drain 7,000 7,500 218,000 41.33 
Lilac 4 Spill 3,000 9,300 227,000 43.08 

Malan Drain 4,000 9,700 237,000 44.93 
Mansfield Tile Drain 5,000 7,800 245,000 46.41 
Gardner Drain 17,000 9,100 254,000 48.14 

Smilax Spill 3,000 4,100 258,000 48.92 
Stanley Lateral 1 Spill 1,000 1,800 260,000 49.26 
Spruce 1 Drain 6,000 2,800 263,000 49.80 

Spruce 3 Drain 10,000 900 264,000 49.98 
Livesley Drain 42,000 7,600 271,000 51.42 
Spruce Drain 56,000 6,900 278,000 52.73 

Best Drain 16,000 5,500 284,000 53.77 
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Drain Station Drain System Length Length Between 
Systems 

Cumulative 
Distance from 
Mexico Border 

Cumulative Distance 
from Mexico Border 

 (ft) (ft) (ft) (mi) 

Cole Drain 13,000 600 284,000 53.88 
Baughman Drain 10,000 3,400 288,000 54.52 
Meserve Drain 4,000 100 288,000 54.54 

Spruce 4 Drain 4,000 7,900 296,000 56.04 
Raymond Drain 10,000 200 296,000 56.07 
Spruce 6 Spill 1,000 6,400 302,000 57.28 

Spruce Spill 1,000 3,300 306,000 57.90 
Pinner Drain 28,000 2,500 308,000 58.38 
Gerrard Drain 15,000 100 308,000 58.40 

Tamarack Drain 27,000 2,100 310,000 58.79 
Timothy 1 Drain 22,000 600 311,000 58.90 
Riley 11 Pipeline Drain 3,000 2,800 314,000 59.42 

Reed 13 Pipeline Drain 3,000 0 314,000 59.42 
Timothy 2 Drain 72,000 2,800 317,000 59.95 
Trifolium 3 Drain 51,000 100 317,000 59.97 

Reed 15 Pipeline Drain 3,000 2,600 319,000 60.46 
O'Brien Drain 4,000 0 319,000 60.47 
Trifolium 4 Drain 52,000 2,900 322,000 61.01 

Trifolium 6 Drain 89,000 3,600 326,000 61.69 
Trifolium 6 Spill 2,000 1,100 327,000 61.91 
Trifolium 7 Drain 76,000 5,600 333,000 62.98 

Trifolium 8 Drain 61,000 0 333,000 62.98 
O'Brien Spill 2,000 1,600 334,000 63.28 
Thompson Drain 2,000 3,300 337,000 63.92 

Trifolium 9 Drain 66,000 100 338,000 63.94 
Vail Drain 36,000 3,200 341,000 64.55 
Trifolium 10 Drain 61,000 2,900 344,000 65.09 

Trifolium 11 Drain 31,000 3,200 347,000 65.70 

Trifolium 12 Drain 56,000 10,200 357,000 67.62 

New River at Salton Sea - 0 0 - 
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Appendix E: Historical Flow and Salt Contribution from Drains on the New River 
 

Drain Station Cumulative Distance 
from Mexico Border 

Flow from 
Drain 

Cumulative 
Flow 

Cumulative 
Flow 

Cumulative Total 
Annual TDS 

 (mi) (acre-ft) (acre-ft) (cfs) (mg/L) 

New River at Border 2.20 130,700 131,000 180 4,400 

All American Drain No 9 2.29 12,700 143,000 200 4,300 

All American Drain No 9 2.44 12,700 143,000 200 4,300 

All American Drain No 14 4.43 200 144,000 200 4,300 

Birch No 3 Pipeline Drain 6.89 600 144,000 200 4,300 

Beech Spill 8.47 500 145,000 200 4,300 

Beech Drain 8.75 4,600 149,000 210 4,200 

Dahlia Spill 11.79 500 150,000 210 4,200 

Elder Drain No 1 13.44 1,000 151,000 210 4,200 

Greeson Drain 13.57 21,500 172,000 240 4,000 

Elder Drain No 3 Pipeline 14.19 400 173,000 240 4,000 

Blue Lake Drain 15.80 900 174,000 240 4,000 

Elder Spill 17.35 300 174,000 240 4,000 

Wormwood 7 Drain 18.41 2,500 176,000 240 4,000 

Fig Drain 18.61 9,500 186,000 260 4,000 

Wixom Drain 19.04 2,600 188,000 260 4,000 

Elder Lateral 7 Spill 20.25 100 188,000 260 4,000 

Seeley Drain 22.25 5,100 194,000 270 3,900 

Bullhead Slough 25.20 4,300 198,000 270 3,900 

Elder 14 Drain 26.91 4,800 203,000 280 3,900 

Salt Creek 28.75 38,200 241,000 330 3,700 

Flax Drain 32.17 15,300 256,000 350 3,700 

Fillaree Drain 32.47 7,300 263,000 360 3,700 

Rice 3 Drain 34.73 15,800 279,000 390 3,600 

Rice Drain 37.55 5,100 284,000 390 3,600 

Sumac 1 Spill 38.00 400 285,000 390 3,600 

Sumac Drain 38.69 1,000 286,000 400 3,600 

North Central Drain 39.17 4,100 290,000 400 3,600 

Sumac Drain No 2 39.91 800 290,000 400 3,600 

Cook Drain 41.33 1,200 292,000 400 3,600 

Lilac 4 Spill 43.08 400 292,000 400 3,600 

Malan Drain 44.93 600 293,000 400 3,600 

Mansfield Tile Drain 46.41 900 294,000 410 3,600 

Gardner Drain 48.14 2,800 296,000 410 3,600 

Smilax Spill 48.92 600 297,000 410 3,600 

Stanley Lateral 1 Spill 49.26 200 297,000 410 3,600 
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Spruce 1 Drain 49.80 1,000 298,000 410 3,600 

Spruce 3 Drain 49.98 1,600 300,000 410 3,600 

Livesley Drain 51.42 7,100 307,000 420 3,600 

Spruce Drain 52.73 7,500 314,000 430 3,600 

Best Drain 53.77 2,700 317,000 440 3,500 

Cole Drain 53.88 2,200 319,000 440 3,500 

Baughman Drain 54.52 1,800 321,000 440 3,500 

Meserve Drain 54.54 700 322,000 440 3,500 

Spruce 4 Drain 56.04 600 322,000 440 3,500 

Raymond Drain 56.07 1,700 324,000 450 3,500 

Spruce 6 Spill 57.28 200 324,000 450 3,500 

Spruce Spill 57.90 200 325,000 450 3,500 

Pinner Drain 58.38 4,900 330,000 460 3,500 

Gerrard Drain 58.40 2,500 332,000 460 3,500 

Tamarack Drain 58.79 4,700 337,000 470 3,500 

Timothy 1 Drain 58.90 3,700 340,000 470 3,500 

Riley 11 Pipeline Drain 59.42 400 341,000 470 3,500 

Reed 13 Pipeline Drain 59.42 400 341,000 470 3,500 

Timothy 2 Drain 59.95 11,900 353,000 490 3,500 

Trifolium 3 Drain 59.97 8,800 362,000 500 3,500 

Reed 15 Pipeline Drain 60.46 600 363,000 500 3,500 

O'Brien Drain 60.47 700 363,000 500 3,500 

Trifolium 4 Drain 61.01 8,900 372,000 510 3,500 

Trifolium 6 Drain 61.69 15,300 387,000 530 3,400 

Trifolium 6 Spill 61.91 300 388,000 540 3,400 

Trifolium 7 Drain 62.98 13,100 401,000 550 3,400 

Trifolium 8 Drain 62.98 10,400 411,000 570 3,400 

O'Brien Spill 63.28 400 412,000 570 3,400 

Thompson Drain 63.92 300 412,000 570 3,400 

Trifolium 9 Drain 63.94 11,300 423,000 580 3,400 

Vail Drain 64.55 6,200 429,000 590 3,400 

Trifolium 10 Drain 65.09 9,200 439,000 610 3,400 

Trifolium 11 Drain 65.70 3,100 442,000 610 3,400 

Trifolium 12 Drain 67.62 4,800 446,000 620 3,400 

New River at Salton Sea - - 446,000 620 3,400 
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Appendix F: Post QSA Flow and Salt Contribution from Drains on the New River 
 

Drain Station 
Cumulative 

Distance from 
Mexico Border 

Post QSA 
Drainage Flow 

Post QSA 
Cumulative 

Flow 

Post QSA 
Cumulative 

Flow 

Post QSA 
Cumulative 

TDS 

 (mi) (acre-ft) (acre-ft) (cfs) (mg/L) 
New River at Border 2.20 130,700 131,000 180 4,400 
All American Drain No 9 2.29 8,900 140,000 190 4,400 
All American Drain No 9 2.44 8,900 140,000 190 4,600 
All American Drain No 14 4.43 100 140,000 190 4,600 
Birch No 3 Pipeline Drain 6.89 400 140,000 190 4,600 
Beech Spill 8.47 300 140,000 190 4,600 
Beech Drain 8.75 3,200 144,000 200 4,600 
Dahlia Spill 11.79 300 144,000 200 4,600 
Elder Drain No 1 13.44 700 145,000 200 4,600 
Greeson Drain 13.57 15,000 160,000 220 4,500 
Elder Drain No 3 Pipeline 14.19 300 160,000 220 4,500 
Blue Lake Drain 15.80 700 161,000 220 4,500 
Elder Spill 17.35 200 161,000 220 4,500 
Wormwood 7 Drain 18.41 1,800 163,000 230 4,500 
Fig Drain 18.61 6,600 169,000 230 4,500 
Wixom Drain 19.04 1,800 171,000 240 4,400 
Elder Lateral 7 Spill 20.25 0 171,000 240 4,400 
Seeley Drain 22.25 3,500 175,000 240 4,400 
Bullhead Slough 25.20 3,000 178,000 250 4,400 
Elder 14 Drain 26.91 3,300 181,000 250 4,400 
Salt Creek 28.75 26,800 208,000 290 4,300 
Flax Drain 32.17 10,700 218,000 300 4,300 
Fillaree Drain 32.47 5,100 224,000 310 4,300 
Rice 3 Drain 34.73 11,000 235,000 320 4,300 
Rice Drain 37.55 3,500 238,000 330 4,300 
Sumac 1 Spill 38.00 300 238,000 330 4,300 
Sumac Drain 38.69 700 239,000 330 4,300 
North Central Drain 39.17 2,800 242,000 330 4,300 
Sumac Drain No 2 39.91 500 243,000 340 4,300 
Cook Drain 41.33 900 243,000 340 4,300 
Lilac 4 Spill 43.08 300 244,000 340 4,300 
Malan Drain 44.93 400 244,000 340 4,300 
Mansfield Tile Drain 46.41 600 245,000 340 4,300 
Gardner Drain 48.14 2,000 247,000 340 4,200 
Smilax Spill 48.92 400 247,000 340 4,200 
Stanley Lateral 1 Spill 49.26 100 247,000 340 4,200 
Spruce 1 Drain 49.80 700 248,000 340 4,200 
Spruce 3 Drain 49.98 1,100 249,000 340 4,200 
Livesley Drain 51.42 5,000 254,000 350 4,200 
Spruce Drain 52.73 5,200 259,000 360 4,200 
Best Drain 53.77 1,900 261,000 360 4,200 
Cole Drain 53.88 1,500 263,000 360 4,200 
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Drain Station 
Cumulative 

Distance from 
Mexico Border 

Post QSA 
Drainage Flow 

Post QSA 
Cumulative 

Flow 

Post QSA 
Cumulative 

Flow 

Post QSA 
Cumulative 

TDS 

 (mi) (acre-ft) (acre-ft) (cfs) (mg/L) 

Baughman Drain 54.52 1,300 264,000 360 4,200 
Meserve Drain 54.54 500 264,000 360 4,200 
Spruce 4 Drain 56.04 500 265,000 370 4,200 

Raymond Drain 56.07 1,200 266,000 370 4,200 
Spruce 6 Spill 57.28 200 266,000 370 4,200 
Spruce Spill 57.90 200 266,000 370 4,200 

Pinner Drain 58.38 3,400 270,000 370 4,200 
Gerrard Drain 58.40 1,800 272,000 380 4,200 
Tamarack Drain 58.79 3,300 275,000 380 4,200 

Timothy 1 Drain 58.90 2,600 277,000 380 4,200 
Riley 11 Pipeline Drain 59.42 300 278,000 380 4,200 
Reed 13 Pipeline Drain 59.42 300 278,000 380 4,200 

Timothy 2 Drain 59.95 8,300 286,000 400 4,200 
Trifolium 3 Drain 59.97 6,200 293,000 400 4,200 
Reed 15 Pipeline Drain 60.46 400 293,000 400 4,200 

O'Brien Drain 60.47 500 293,000 400 4,200 
Trifolium 4 Drain 61.01 6,200 300,000 410 4,200 
Trifolium 6 Drain 61.69 10,700 310,000 430 4,200 

Trifolium 6 Spill 61.91 200 311,000 430 4,200 
Trifolium 7 Drain 62.98 9,200 320,000 440 4,100 
Trifolium 8 Drain 62.98 7,300 327,000 450 4,100 

O'Brien Spill 63.28 300 327,000 450 4,100 
Thompson Drain 63.92 200 328,000 450 4,100 
Trifolium 9 Drain 63.94 7,900 336,000 460 4,100 

Vail Drain 64.55 4,300 340,000 470 4,100 
Trifolium 10 Drain 65.09 6,400 346,000 480 4,100 

Trifolium 11 Drain 65.70 2,100 348,000 480 4,100 

Trifolium 12 Drain 67.62 3,400 352,000 490 4,100 

New River at Salton Sea - - 384,000 530 4,100 
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Appendix G –IID Current Active Metered Drains in the Water Information System 

Drain Name Beginning 
Record 

C Drain 3/13/2007 
Central Drain Drop 2 1/1/1996 
Fig Drain 1/1/1996 
Greeson Drain 1/1/1996 
Holtville Main Drain 1/1/1996 
I Drain 1/28/2008 
Magnolia Drain 3/13/2007 
Mayflower Drain 6/2/1994 
Munyon Drain 3/13/2007 
N Drain 3/13/2007 
Narcissus Drain 6/10/1994 
Nettle Drain 2/6/2008 
Niland Drain 1 1/1/1996 
Niland Drain 2 1/1/1996 
Niland Drain 3 1/1/1996 
Niland Drain 4 1/1/1996 
Niland Drain 5 1/1/1996 
North Central Drain 2/6/2008 
O Drain 1/1/1996 
Oleander Drain 3/13/2007 
P Drain 1/1/1996 
Peach Drain 2/7/2008 
Pumice Drain UFM 3/19/2007 
Q Drain 1/1/1996 
R Drain 1/1/1996 
Rice 3 Drain 1/1/1996 
Rice Drain 1/1/1996 
Rose Drain Outlet 1/1/1996 
S Drain 1/1/1996 
South Central Drain Outlet 1/1/1996 
Standard Drain 5/4/1994 
T Drain 1/1/1996 
Timothy 2 Drain 1/28/2008 
Trifolium 10 Drain 1/1/1996 
Trifolium 11 Drain 1/1/1996 
Trifolium 12 Drain 1/15/2008 
Trifolium 20 Drain 7/6/1996 
Trifolium 20A Drain 1/1/1996 
Trifolium Drain No. 1 1/1/1996 
U Drain 1/1/1996 
Verde Drain Outlet 1/1/1996 
W+Y Drain 1/1/1996 
Z Drain 1/1/1996 
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Appendix H: Average Monthly Flow for the Alamo River at the Salton Sea 
Alamo River  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

 Historic 
 (cfs) 

 

Max 820 860 1,290 1,220 1,100 910 940 930 1,110 1,200 860 790 
Min 310 410 830 820 810 760 880 750 640 720 420 560 

Average 650 560 1,000 1,090 950 820 900 820 840 950 700 670 
Historic  

(acre-ft/month) 
 

Max 50,000 48,000 79,000 73,000 68,000 54,000 58,000 57,000 66,000 74,000 51,000 49,000 
Min 19,000 23,000 51,000 49,000 49,000 45,000 54,000 46,000 38,000 44,000 25,000 34,000 

Average 40,000 31,000 61,000 65,000 58,000 49,000 55,000 51,000 50,000 58,000 41,000 41,000 
Post QSA 

 (cfs) 
 

Max 570 600 900 850 770 640 660 650 780 840 600 550 
Min 210 290 580 580 560 530 620 520 440 500 290 390 

Average 450 390 700 760 660 580 630 580 590 660 490 470 
Post QSA 

 (acre-ft/month) 
 

Max 35,000 33,000 56,000 51,000 47,000 38,000 41,000 40,000 46,000 52,000 36,000 34,000 
Min 13,000 16,000 36,000 34,000 35,000 32,000 38,000 32,000 26,000 31,000 17,000 24,000 

Average 28,000 22,000 43,000 45,000 41,000 34,000 39,000 35,000 35,000 41,000 29,000 29,000 
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Appendix I: Average Monthly Salinity for the Alamo River at Salton Sea 
/ 

Alamo River  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Historic  
(μS/cm) 

Max 5,100 5,500 4,100 4,800 4,700 4,200 4,100 5,300 4,800 4,300 6,500 4,500 
Min 3,700 3,200 2,700 3,500 3,500 3,300 3,400 3,600 3,200 3,600 3,500 3,200 

 Average 4,300 4,600 3,600 3,900 4,000 3,700 3,700 4,000 4,000 3,800 4,700 3,900 
Historic 
(mg/L) 

Max 3,300 3,500 2,600 3,100 3,000 2,700 2,600 3,400 3,000 2,800 4,100 2,900 
Min 2,300 2,000 1,700 2,200 2,200 2,100 2,100 2,300 2,100 2,300 2,200 2,000 

 Average 2,700 3,000 2,300 2,500 2,600 2,400 2,400 2,600 2,600 2,400 3,000 2,500 
Historic 

(tons/month) 
Max 202,000 132,000 240,000 246,000 250,000 196,000 197,000 245,000 202,000 228,000 286,000 142,000 
Min 84,000 103,000 151,000 190,000 169,000 143,000 164,000 144,000 138,000 165,000 114,000 124,000 

 Average 144,000 119,000 190,000 219,000 203,000 160,000 180,000 178,000 173,000 191,000 167,000 136,000 
Post QSA 
(μS/cm) 

Max 6,600 7,100 5,200 6,100 6,000 5,300 5,300 6,800 6,100 5,500 8,300 5,700 
Min 4,700 4,100 3,400 4,400 4,500 4,300 4,300 4,600 4,100 4,600 4,500 4,100 

 Average 5,500 6,000 4,600 5,100 5,100 4,800 4,800 5,200 5,200 4,900 6,000 5,000 
Post QSA 

(mg/L) 
Max 4,200 4,500 3,400 3,900 3,900 3,400 3,400 4,400 3,900 3,500 5,300 3,700 
Min 3,000 2,600 2,200 2,800 2,900 2,700 2,800 3,000 2,600 2,900 2,900 2,600 

 Average 3,500 3,800 3,000 3,200 3,300 3,100 3,100 3,300 3,300 3,100 3,800 3,200 
Post QSA 

(tons/month) 
Max 181,000 119,000 216,000 222,000 225,000 176,000 177,000 221,000 182,000 205,000 257,000 127,000 
Min 75,000 93,000 136,000 171,000 152,000 129,000 148,000 130,000 124,000 149,000 103,000 112,000 

 Average 130,000 107,000 171,000 197,000 182,000 144,000 162,000 160,000 155,000 172,000 150,000 123,000 
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Appendix J: Average Monthly Flow for the New River  
 
 

New River  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
at International Border  

(CFS) 
Max 350 350 380 250 370 220 480 390 450 270 350 200 
Min 130 150 140 170 140 100 110 110 120 100 60 100 

 Average 200 190 200 200 220 150 210 170 200 140 160 140 
at International Border  

(acre-ft/month) 
Max 22,000 20,000 23,000 15,000 23,000 13,000 30,000 24,000 27,000 16,000 21,000 12,000 
Min 8,000 8,000 9,000 10,000 9,000 6,000 7,000 7,000 7,000 6,000 4,000 6,000 

 Average 12,000 11,000 12,000 12,000 13,000 9,000 13,000 11,000 12,000 9,000 10,000 9,000 
Historic at Salton Sea  

(cfs) 
Max 550 570 760 810 750 620 780 700 770 670 540 540 
Min 390 440 610 630 590 480 550 480 460 430 390 400 

 Average 480 490 660 730 660 560 620 560 600 580 480 480 
Historic at Salton Sea 

 (acre-ft/month) 
Max 34,000 32,000 47,000 48,000 46,000 37,000 48,000 43,000 46,000 41,000 32,000 33,000 
Min 24,000 24,000 37,000 37,000 36,000 29,000 34,000 29,000 28,000 27,000 23,000 25,000 

 Average 30,000 27,000 40,000 43,000 40,000 33,000 38,000 34,000 35,000 36,000 29,000 30,000 
Post-QSA at Salton Sea  

(cfs) 
Max 420 450 570 630 570 450 630 540 590 510 400 410 
Min 300 350 450 480 470 360 430 370 350 320 310 300 

  Average 380 390 500 550 510 410 490 420 460 430 360 360 
Post QSA at Salton Sea  

(acre-ft/month) 
Max 26,000 25,000 35,000 37,000 35,000 27,000 39,000 33,000 35,000 31,000 24,000 25,000 
Min 19,000 19,000 28,000 28,000 29,000 21,000 26,000 23,000 21,000 20,000 18,000 19,000 

 Average 23,000 22,000 31,000 33,000 31,000 25,000 30,000 26,000 27,000 26,000 21,000 22,000 
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Appendix K: Average Monthly Salinity for the New River 
New River  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Border  
(μS/cm) 

 

Max 7,500 9,600 8,300 8,500 8,100 8,700 8,500 8,600 8,600 7,500 10,300 10,700 
Min 5,400 6,200 4,800 6,600 5,900 4,600 4,200 6,300 4,400 5,800 5,400 5,200 

Average 6,500 7,300 6,900 7,300 7,100 7,300 6,900 7,200 6,700 6,600 6,900 7,200 
Border   
(mg/L) 

 

Max 4,800 6,200 5,300 5,400 5,200 5,600 5,500 5,500 5,500 4,800 6,600 6,800 
Min 3,400 4,000 3,000 4,200 3,800 2,900 2,700 4,000 2,800 3,700 3,500 3,300 

Average 4,200 4,700 4,400 4,700 4,500 4,700 4,400 4,600 4,300 4,200 4,400 4,600 
Border 

(tons/month) 
Max 101,000 71,000 114,000 95,000 117,000 80,000 129,000 171,000 112,000 83,000 109,000 73,000 
Min 49,000 49,000 48,000 64,000 55,000 40,000 49,000 43,000 41,000 33,000 35,000 36,000 

 Average 68,000 61,000 74,000 76,000 81,000 54,000 72,000 68,000 64,000 50,000 61,000 53,000 

Historic at Salton Sea 
(μS/cm) 

Max 6,800 7,100 5,500 5,300 5,500 5,900 5,400 6,100 7,200 5,700 7,500 6,300 
Min 5,300 5,000 3,800 5,000 4,700 4,800 4,000 4,700 4,400 4,300 4,900 5,100 

 Average 6,100 6,200 4,800 5,100 5,000 5,400 5,000 5,200 5,700 5,000 5,900 5,800 
Historic at Salton Sea  Max 4,400 4,500 3,500 3,400 3,500 3,700 3,500 3,900 4,600 3,600 4,800 4,000 

(mg/L) Min 3,400 3,200 2,400 3,200 3,000 3,100 2,600 3,000 2,800 2,700 3,100 3,300 
  Average 3,900 4,000 3,100 3,300 3,200 3,400 3,200 3,300 3,600 3,200 3,800 3,700 

Historic at Salton Sea 
(tons/month) 

Max 179,000 162,000 182,000 213,000 191,000 173,000 177,000 181,000 222,000 166,000 155,000 168,000 
Min 139,000 134,000 148,000 173,000 153,000 133,000 153,000 131,000 130,000 127,000 136,000 129,000 

 Average 158,000 147,000 168,000 194,000 176,000 155,000 165,000 155,000 173,000 151,000 146,000 150,000 
Post-QSA at Salton Sea  

(μS/cm) 
Max 8,200 8,600 6,700 6,600 6,900 7,400 6,900 7,400 8,900 7,100 9,000 7,700 
Min 6,500 6,000 4,600 6,200 5,700 6,100 4,700 5,900 5,400 5,300 6,100 6,300 

 Average 7,400 7,400 6,100 6,300 6,200 6,700 6,100 6,400 7,000 6,200 7,300 7,200 
Post-QSA at Salton Sea 

(mg/L) 
Max 5,200 5,500 4,300 4,200 4,400 4,700 4,400 4,800 5,700 4,500 5,800 4,900 
Min 4,200 3,900 3,000 4,000 3,700 3,900 3,000 3,800 3,400 3,400 3,900 4,000 

  Average 4,800 4,800 3,900 4,100 4,000 4,300 3,900 4,100 4,500 4,000 4,700 4,600 
Post-QSA at Salton Sea 

(tons/month) 
Max 169,000 153,000 171,000 201,000 183,000 160,000 164,000 170,000 205,000 153,000 144,000 155,000 
Min 132,000 127,000 142,000 163,000 144,000 124,000 143,000 123,000 121,000 118,000 126,000 120,000 

 Average 149,000 139,000 161,000 182,000 169,000 144,000 157,000 145,000 162,000 140,000 135,000 139,000 
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Water Treatment Process Cost Models 
  

 
 
 

Investigation of the Capital Projects Alternatives included development of the costs for water treatment for 
brackish water desalination and for wastewater treatment.  These cost estimates were developed 
predominately from publications of the Bureau of Reclamation (for desalination) and the Environmental 
Protection Agency (for wastewater treatment).   

Brackish water desalination cost model 
The cost model for the treatment process portion of the desalination alternatives was developed primarily from 
the Bureau of Reclamation’s Desalting Handbook for Planners dated July 2003.   This document is available 
electronically at http://www.usbr.gov/pmts/water/media/pdfs/report072.pdf.  For purposes of the IID 
investigation, the cost data for desalination of brackish water using reverse osmosis (RO) and nano‐filtration was 
used.  The handbook develops costs for various elements of a desalination plant as a function of the plant size.  
These elements include: 

• The reverse osmosis process itself with different cost curves for groundwater as a source that does not 
require filtration prior to the RO process and for surface water as a source that does require filtration 
prior to the RO process. 

• Site development. 

• Post‐treatment.  Alternatives that deliver the product water to the IID distribution system did not 
include post treatment costs under the assumption that blending with the Colorado River Water in the 
distribution system eliminated the need and the benefit of post‐treatment. 

• Power transformers. 

• Product water storage.  One day’s storage was typically included in the cost.   Alternatives that deliver 
the product water to the IID distribution system presume that no storage will be required.  Rather, the 
IID system will provide the necessary regulation. 

• Land costs at $12,500/acre per the IID Definite Plan. 

• Indirect costs including freight and insurance, owner’s direct expense, construction overhead, and 
interest during construction.   

• Operation and Maintenance costs including labor, chemicals, energy, insurance, replacement parts, and 
replacement of the RO membranes.  Of these costs, energy is the largest.  Energy costs were calculated 
based on IID’s Definite Plan cost of $0.11/kWh. 

In addition to these costs from the handbook, a cost for cooling the source water was included.  The available 
groundwater is 180 degrees or hotter.    While there is variation among the membrane materials, RO 
membranes are generally damaged by heats over approximately 100 degrees.  The cost estimates include the 
cost of cooling towers.  These costs were developed in discussion with a manufacturer of cooling towers. 
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The sizing of the process plants includes a calculation of the amount of source water that can blended into the 
product water without treatment.  This calculation assumes that the product water is to have a TDS level of 650, 
similar to the Colorado River.   

Where appropriate, unit costs from the IID Definite Plan were used. 

Wastewater treatment cost model 
The wastewater treatment costs developed for the recycled water alternatives were based on the 
Environmental Protection Agencies, The National Costs to Implement TMDLs (Draft Report): Support Document 
#2. This document is available in hard copy from Diane Publishing Co. 

The EPA study includes costs for various treatment levels including cost data for calculating the cost of 
converting an existing secondary treatment plant to advanced treatment.   

The cost calculated using this model for construction of a new tertiary treatment plant were consistent with 
those developed by Webb Associates for the proposed Keystone Regional Water Reclamation Plant. 







 

 

 

Appendix J 
Imperial Irrigation 
District (IID) – SB 610 
WSA Supporting 
Documentation 

 

  



  



Imperial Integrated Regional Water Management Plan 
Appendix J: Imperial Irrigation District (IID) – SB 610 WSA Supporting Documentation 

            

Appendix J. Imperial Irrigation District (IID) – SB 
610 WSA Supporting Documentation  





Imperial Integrated Regional Water Management Plan 
Appendix J: Imperial Irrigation District (IID) – SB 610 WSA Supporting Documentation 

            

Table of Contents 

SB 610 WSA Supporting Documentation ...................................................................................................... II 

APPENDIX J. IMPERIAL IRRIGATION DISTRICT (IID) – SB 610 WSA SUPPORTING DOCUMENTATION .......... 1 
 IID Process for Water Supply Assessment/Water Supply Verification Consultation .......................................................... 1 J.1
 IID Review of WSA and Findings ...................................................................................................................................... 3 J.2
 Project Needing IID to Supply Water ............................................................................................................................... 3 J.3
 Project Specific Entries for the WSA................................................................................................................................. 3 J.4

 

Attachments  

Boilerplate Text for SB 610 WSA for IID to Supply Water .................................................................................................................. i 

 
 





 

       

 

 

 
 





Imperial Integrated Regional Water Management Plan 
Appendix J: Imperial Irrigation District (IID) – SB 610 WSA Supporting Documentation 

 

1 

Appendix J. Imperial Irrigation District (IID) – SB 
610 WSA Supporting Documentation 

 IID PROCESS FOR WATER SUPPLY ASSESSMENT/WATER SUPPLY J.1
VERIFICATION CONSULTATION  

Senate Bills 610 and 221 require that detailed information regarding water supply and demand be 
provided to City and County decision-makers prior to approval of certain projects. SB 610 water supply 
assessment (WSA) and SB 221 water supply verification (WSV) requirements are state legislated 
planning documents that apply to specific levels of residential and industrial development. Compliance 
requirements for WSA/WSV are outlined in great detail by the California Department of Water 
Resources in its October 8, 2003, Guidebook for Implementation of Senate Bill 610 and Senate Bill 221 of 
2001 (CDWR Guidebook) and Frequently Asked Questions fact sheet.1 

With regard to local development efforts, in a letter dated May 15, 2006, IID reminded all City and 
County representatives of these WSA and WSV planning requirements and requested formal 
consultation during the drafting of these documents.2 The following is written to clarify IID’s anticipated 
involvement in for its assistance in drafting any WSA or WSV.  

SB 221 provides guidance to subdivision projects that may require a WSV, which is similar but not 
identical to a WSA. The SB 610 WSA is likely of more immediate concern to local planning agencies, as it 
is required for large-scale residential developments and certain industrial projects that are subject to the 
California Environmental Quality Act (CEQA). California Water Code Section 10912 defines the new 
projects that require a WSA, which includes (but is not limited to) residential developments of more 
than 500 dwelling units, any project that would demand an amount of water equivalent to or greater 
than the amount of water required by a 500 dwelling unit project, or an industrial plant occupying more 
than 40 acres of land.  

While SB 610 requires a public water system to prepare the WSA, it does provide for the Lead Agency to 
step into this role when there is no public water system. Please be reminded that IID is NOT a public 
water system, so for purposes of SB 221 and 610, the WSA/WSV requirement for local projects is likely 
the responsibility of the treated, water supplier or Imperial County. However, even though IID is not a 
public water system, as the regional wholesale water supplier it should still be involved in a consultation 
role during the preparation of the assessment (CDWR Guidebook, page 5). 

For this reason, IID asks that any requests for information or assistance in connection with either SB 610 
or SB 221 compliance be formally communicated to IID by the proposed project's public water system or 
                                                 
1 CDWR website: SB610/SB221 Guidebook and FAQs. <http://www.water.ca.gov/urbanwatermanagement/SB610_SB221/>  
2 IID 2006 letter re UWMP and WSA review <http://www.iid.com/Modules/ShowDocument.aspx?documentid=265> 

http://www.water.ca.gov/urbanwatermanagement/SB610_SB221/
http://www.iid.com/Modules/ShowDocument.aspx?documentid=265
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the Lead Agency via a written solicitation to the Water Department Manager. Upon receipt of this 
request IID will work with the public water system or Lead Agency to properly define the scope of work, 
implementation schedule, and reimbursement process for its consultation efforts. 

Through consultation with previous project proponents, IID has compiled boilerplate text for many of 
the components required in a WSA, including  

 Project Description elements •
 IID’s Water Rights •
 Project Water Supply Sources •
 IID Water Supply and Demand  •
 IID Water Availability in Normal, and in Single and Multiple Dry Years •
 Water Availability for 20-Year Projecting  •
 Lead Agency Findings •
 Conclusion, Resources, and Acronyms •
 Attachment A: IID Interim Water Supply Policy for Non-Agricultural Projects •
 Attachment B: IID Equitable Distribution Plan •

For your part, along with a formal request to consult in the development of a WSA or WSV, IID will need 
a detailed project description and site location along with specific water demand estimates and a 
tentative project schedule.  

To the extent that any public water system has already accurately assessed the anticipated water 
demands for any proposed project in an adopted Urban Water Management Plan, that information may 
provide sufficient or contributing data from which to prepare these water planning documents. Please 
note that failure to complete a WSA or WSV that IID concurs with will likely require additional 
environmental assessment during the approval process for an IID Water Supply Agreement. 

IID also reminds all local planning agencies that the IID Board of Directors declared a Supply/Demand 
Imbalance (SDl) for 2009 and triggered implementation of appropriations defined in the Equitable 
Distribution Plan regulations adopted in December 2007 and revised in November 2008. These 
regulations will serve as the basis for analyzing dry-year scenarios in the WSAJWSV documents given 
that past IID modeling efforts projected SDl conditions 52 percent of the time over the next 75 years.  

While municipal and industrial water users are allotted a higher priority than agricultural users, under 
SDl conditions, IID's water supply will be limited for all of its water users and every effort should be 
made to serve as good stewards of this precious resource. Given that at the start of 2009, the Colorado 
River basin was entering its ninth year of below normal water supplies, it will take many years of above 
average rainfall and snowpack conditions for the reservoir system to recover. Thus it is imperative that 
all current water uses, and in particular any newly proposed uses, be thoroughly scrutinized and planned 
to the maximum extent possible in order to avoid the likelihood of shortages or cutbacks. 
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IID appreciates your attention to this matter and looks forward to working with your agency to develop 
the planning analyses necessary for new water uses within IID's service area.  

Please feel free to contact Tina Shields, PE, directly at 760-339-9038 if you have any questions or wish to 
discuss this further. 

 IID REVIEW OF WSA AND FINDINGS  J.2

Following review and consultation with the Preparer of the WSA, Imperial Irrigation Water Department 
will provide the Lead Agency with a written statement confirming that the applicant has coordinated 
with IID on preparation of this document and stating whether the document is acceptable for 
incorporation into the Draft EIR for its initial review as part of the CEQA process  

 PROJECT NEEDING IID TO SUPPLY WATER J.3

This documentation is meant to facilitate compliance with SB 610 and SB 221 in the IID water service 
area (see Figure 4) and to assist both IID and the lead land use agency to make discretionary decisions 
consistent with their authorities.  The documentation will enable the project proponent, lead agency 
and IID to effectively complete the WSA/WSV planning document in accordance with state requirements. 
This collaboration will also assist IID as it plans for managing the Imperial Valley’s Colorado River water 
supplies to store when the available water supply exceeds the demand in a given calendar year and/or 
undertake projects to create new water.  Lead agency compliance with these guidelines will enable IID 
staff to more efficiently evaluate applications for water service and environmental documents prepared 
consistent with state law. 

 PROJECT SPECIFIC ENTRIES FOR THE WSA J.4

In using the boilerplate text provided in Attachment A, IID encourages the preparer of a WSA to use the 
text verbatim, adding project-specific required elements in highlighted boxes.  IID will update the 
boilerplate language at the beginning of every calendar year, with pertinent policy changes and supply 
and demand data. 

The project proponent will need to complete the highlighted elements with project-specific information. 
An overview of these is as follows:  

√ Executive Summary – Amount of IWSP water (AF) remaining at time WSA is written, amount 
of water the project will require (AF), and percentage that represents  

√ Project Description – Entire section  

√ Project Water Supply Sources – Paragraph 1 

√ Expected Demand of the Project – Entire section  



Imperial Integrated Regional Water Management Plan 
Appendix J: Imperial Irrigation District (IID) – SB 610 WSA Supporting Documentation 

 

4 

√ Findings – Entry 13 (Project estimated use of water) 

√ Conclusion – entire section 

√ Table 9. Project Water Uses  

√  Figure 1. Project Location and Vicinity  

√ Figure 2. Aerial Map  

√ Figure 3. Project Layout 

 

This is meant to streamline the process for project proponents to coordinate with agencies such as IID, 
Imperial County, and local municipalities in submitting water use assessments for development 
proposals that require new or expanded water supplies, and help agencies comply with state laws. 

 



Imperial Integrated Regional Water Management Plan 
Appendix J: Imperial Irrigation District (IID) – SB 610 WSA Supporting Documentation 

 

i 

BOILERPLATE TEXT FOR SB 610 WSA FOR IID TO SUPPLY WATER 

(Please use actual Word Document to Complete a SB610 Compliant WSA)  



 

 



3/2/2014 12:03 PM 
 

 

  
 

 

SB 610 - Water Supply Assessment 

For 

Project Name 

 

 

 

 

 

 

 

 

Date Year  

Prepared For: 

Public Water System/Lead Agency 
Street Address 

City, California Zip Code 
 

 



IID SB 610 WSA Boilerplate Text 
 

ii 

 
 
 
 
 
 
 
 
 
 
 
 

(This page Intentionally left blank)  



IID SB 610 WSA Boilerplate Text 
 

iii 

Project Name 
 
Contents  

 To properly update automated fields and TOC – Highlight (Select) entire WSA document and Select F9 and 
then select update entire table for the TOC, list of Figures and list of Tables, when prompted. 

PURPOSE OF STUDY ................................................................................................................................................................................ 1 
Project Determination According to SB 610 - Water Supply Assessment ..................................................................................... 1 

EXECUTIVE SUMMARY ............................................................................................................................................................................. 1 
PROJECT DESCRIPTION ............................................................................................................................................................................. 2 

Description of IID Service Area ..................................................................................................................................................... 6 
Imperial Unit Future Land and Water Uses ................................................................................................................................... 8 
Climate Factors ........................................................................................................................................................................... 10 

IMPERIAL IRRIGATION DISTRICT’S WATER RIGHTS ........................................................................................................................................ 10 
California Law ............................................................................................................................................................................. 10 
Law of the River .......................................................................................................................................................................... 11 

PROJECT WATER SUPPLY SOURCES ........................................................................................................................................................... 20 
Groundwater, Agricultural Practices and Drainage .................................................................................................................... 20 
IID Interim Water Supply Policy for Non-Agricultural Projects ................................................................................................... 21 
Imperial Integrated Regional Water Management Plan (October 2012) .................................................................................... 22 

IMPERIAL IRRIGATION DISTRICT WATER SUPPLY AND DEMAND ....................................................................................................................... 23 
WATER AVAILABILITY – NORMAL YEAR ..................................................................................................................................................... 24 
EXPECTED WATER AVAILABILITY – SINGLE DRY AND MULTIPLE DRY YEARS ........................................................................................................ 27 

Water Management under EDP Apportionment ........................................................................................................................ 28 
Dry Year Demand ........................................................................................................................................................................ 30 
Dry Year Supply ........................................................................................................................................................................... 31 

WATER AVAILABILITY FOR A 20-YEAR PERIOD TO MEET PROJECTED DEMANDS .................................................................................................. 33 
EXPECTED WATER DEMANDS FOR THE PROJECT .......................................................................................................................................... 33 
PUBLIC WATER SYSTEM/LEAD AGENCY FINDINGS ........................................................................................................................................ 34 
ASSESSMENT CONCLUSION ..................................................................................................................................................................... 36 
RESOURCES AND REFERENCES ................................................................................................................................................................. 37 
ACRONYMS 39 

 
  



IID SB 610 WSA Boilerplate Text 
 

iv 

 
Figures 

Figure 1. Project Location and Vicinity .............................................................................................................................................. 3 

Figure 2. Aerial Map .......................................................................................................................................................................... 4 

Figure 3. Project  ................................................................................................................................................................... 5 

Figure 4. IID Imperial Unit Boundary and Canal Network ................................................................................................................. 7 

Figure 5. Major Colorado River Reservoir Storage Facilities and Basin Location Map .................................................................... 17 

Figure 6. Lake Mead Water Elevation Levels .................................................................................................................................. 19 

Figure 7. Lake Mead IOPP Schematic .............................................................................................................................................. 29 

 

Tables 

Table 1. Non-Agricultural Water Demand within IID Water Service Area, 2005-2050 (AFY) ............................................................ 9 

Table 2. Climate Summary: 30-Year Monthly and 30-Year Annual Averages, 1977-2006 .............................................................. 10 

Table 3. California Seven-Party Agreement for Apportionments and Priorities (AFY) .................................................................... 12 

Table 4. CRWDA Annual 4.4 MAF Apportionment (Priorities 1 to 4) for California Agencies (AFY) ................................................ 15 

Table 5. Unregulated Inflow to Lake Powell, Percent of Historic Average, 2000-2010................................................................... 18 

Table 6. IID Net Consumptive Use, 2003 – 2037, et seq. (KAF, CRWDA Exhibit B) ......................................................................... 26 

Table 7. IID Historical Consumptive Use Amounts, 1988-2012 (AF) ............................................................................................... 27 

Table 8. IID Inadvertent Overrun Payback to the Colorado River under the IOPP, 2012-2014 ....................................................... 29 

Table 9. Project Water Uses (AFY) .................................................................................................................................................. 33 

 
Attachments 

Attachment A: IID Interim Water Supply Policy for Non-Agricultural Projects 
Attachment B: IID 2009 Regulations for Equitable Distribution Plan, revised October 28, 2013



IID SB 610 WSA Boilerplate Text 
 

1 

PURPOSE OF STUDY 
This Water Supply Assessment Plan was prepared for the Public water system or lead agency by 
Preparer, regarding Project/Facility  (proposed project). This study is a requirement of California law, 
specifically Senate Bill 610 (referred to as SB 610). SB 610 is an act that amended Section 21151.9 of the 
Public Resources Code, and Sections 10631, 10656, 10910, 10911, 10912, and 10915 of the Water Code. 
SB 221 is an act that amended Section 11010 of the Business and Professions Code, while amending 
Section 65867.5 and adding Sections 66455.3 and 66473.7 to the Government Code. SB 610 was 
approved by the Governor and filed with the Secretary of State on October 9, 2001, and became 
effective January 1, 2002. 1 

Under SB 610, water supply assessments must be furnished to local governments for inclusion in any 
environmental documentation for certain projects (as defined in California Water Code (CWC) Section 
10912 [a]) that are subject to the California Environmental Quality Act (CEQA). Due to increased water 
demands statewide, this water bill seeks to improve the link between information on water availability 
and certain land use decisions made by cities and counties. This bill takes a significant step toward 
managing the demand placed on California’s water supply. It provides further regulations and incentives 
to preserve and protect future water needs. Ultimately, this bill will coordinate local water supply and 
land use decisions to help provide California’s cities, farms, rural communities and industrial 
developments with adequate long-term water supplies. 

Project Determination According to SB 610 - Water Supply Assessment 

With the introduction of SB 610, any project under the California Environmental Quality Act (CEQA) shall 
provide a Water Supply Assessment if the project meets the definition of CWC § 10912.2   After review of 
CWC § 10912a, Project/Facility is deemed a “project” as it is considered a(n) industrial/residential/ 
commercial/. . .  use that will occupy more than 40 acres/have more than 500 residences/. . . (provide 
actual number of acres/ residences/ . . ..). 

EXECUTIVE SUMMARY  
Public water system/lead agency has requested a Water Supply Assessment (WSA) as part of the project 
and environmental review for the Project/facility.  This study is intended for use by Public water 
system/lead agency in its evaluation of water supplies for existing and future land uses. The evaluation 
examines the following water elements: 

 Water availability during a normal year •
 Water availability during a single dry, and multiple dry water years •

                                                 
1 SB610/SB221 Guidebook and FAQs.  <http://www.water.ca.gov/urbanwatermanagement/SB610_SB221/> 
2 CWC § 10912. <http://codes.lp.findlaw.com/cacode/WAT/1/d6/2.10/s10912> 

http://www.water.ca.gov/urbanwatermanagement/SB610_SB221/
http://codes.lp.findlaw.com/cacode/WAT/1/d6/2.10/s10912
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 Water availability during a 20-year projection to meet existing demands •
 Expected water demands of the project •
 Reasonably foreseeable planned future water demands to be served by the Imperial Irrigation •

District 

The project site lies within Imperial Irrigation District’s (IID) Imperial Unit and as such is eligible to 
receive water service.  IID has adopted an Interim Water Supply Policy for Non-Agricultural Projects 
(IWSP), from which water supplies can be contracted to serve new developments within IID’s water 
service area. For applications processed under the IWSP, applicants shall be required to pay a processing 
fee and, after IID board approval of the corresponding agreement, will be required to pay a reservation 
fee(s) and annual water supply development fees. 

The IWSP sets aside 25,000 acre-feet (AF) of IID’s Colorado River water supply to serve new non- 
agricultural projects. To date, over XX,XXX [check with IID] AF remain available under the IWSP for new 
non-agricultural projects ensuring reasonably sufficient supplies for such water users. The project water 
demand of approximately XXXXAF represents XX.X  % of the unallocated supply set aside for non-
agricultural projects, which would/would not affect IID’s ability to provide water to other users in IID’s 
water service area, 

PROJECT DESCRIPTION 
Project Developer (Applicant) is proposing to build, operate and maintain a type of facility on 
approximately XX.X acres of private lands in the Imperial Valley in southern Imperial County. Describe 
project location in relation to towns or other landmark(s). Provide project parcel description. (Figure 1.  
Site and Vicinity, and Figure 2. Aerial View of Project Site). Describe proposed project 
components/layout. (Figure 3.  Project Layout). 

The type of facility involves a CUP/Planning Application/. . . that will allow for describe project/facility 
& output. 

Indicate whether domestic water is needed; & if so, whether domestic water delivery infrastructure is 
currently available at the project site. The project will need to contract with IID to deliver up to XXXX 
acre-feet (AF) of untreated water per year, via the Canal/Lateral. The project is anticipated to use 
approximately XXXX  AF of water per year for types of use – see Table 9 . 

This WSA does not include an analysis of water supply for describe ancillary use/s that are not covered 
(e.g., crop production for ethanol production), as appropriate; or omit this paragraph. 
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 Project Location and Vicinity Figure 1.
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 Aerial Map Figure 2.
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 Project Layout Figure 3.
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Description of IID Service Area 

The Project site is located in Imperial County in the southeastern corner of California. The County is 
comprised of approximately 4,597 square miles or 2,942,080 acres.3  Imperial County is bordered by San 
Diego County to the west, Riverside County to the north, the Colorado River/Arizona boundary to the 
east, and 84 miles of International Boundary with the Republic of Mexico to the south. 

Approximately fifty percent of Imperial County is undeveloped land under federal ownership and 
jurisdiction. The Salton Sea accounts for approximately 11 percent of Imperial County’s surface area. In 
2011, 16 percent  of the area was in irrigated agriculture (469,916 acres), including 14,676 acres of the 
Yuma Project, some 35 sections or 5,600 acres served by Palo Verde Irrigation District (PVID), and 
440,650 acres served by IID. 4, 5  

The area served by IID is located in the Imperial Valley, which is basically contiguous with IID’s Imperial 
Unit, lies south of the Salton Sea, north of the U.S./Mexico International Border, and generally in the 
658,942 acre area between IID’s Westside Main and East Highline canals.6 In 2011, IID delivered 
untreated water to 440,650 net irrigated acres, predominantly in the Imperial Valley along with small 
areas of East and West Mesa land.4 The developed area consists of seven incorporated cities (Brawley, 
Calexico, Calipatria, El Centro, Holtville, Imperial and Westmorland), three unincorporated communities 
(Heber, Niland, Seeley), and three institutions (Naval Air Facility [NAF] El Centro, Calipatria CDCR, and 
Centinela CDCR) and supporting facilities. Figure 4 provides a map of the IID Imperial Unit boundary, as 
well as cities, communities and main canals. 

Water users in the Imperial Valley depend on the Colorado River for virtually all of their water, which IID 
transports, untreated, to delivery gates for agricultural, municipal, industrial (including geothermal and 
solar energy), environmental (managed marsh), recreational (lakes),and other non-agricultural uses. IID 
supplies the cities, communities, institutions and Southern California Water Company (which serves 
Calipatria, Niland, and Calipatria CDCR) with untreated water that they treat to meet state and federal 
drinking water guidelines before distribution to their customers. Industries outside the municipal areas 
treat the water to required standards of their industry. 

To comply with U.S. Environmental Protection Agency (USEPA) requirements and avoid termination of 
canal water service, residents in the IID water service area who do not receive treated water service 
must obtain alternative water service for drinking and cooking from a state-approved provider. To avoid 
penalties that could exceed $25,000 a day, IID strictly enforces this rule. The IID Water Department 
tracks nearly 4,000 raw water service accounts required by the California Department of Public Health 
(CDPH) to have alternate drinking water service. The District maintains a small-acreage pipe and drinking 
water database, and provides an annual compliance update to CDPH. 

                                                 
3 Imperial County General Plan, Land Use Element 2008 Update 
4 USBR Yuma Project <http://www.usbr.gov/projects/Project.jsp?proj_Name=Yuma+Project> 7 June 2013 
5 Palo Verde Irrigation District Acreage Map <http://www.pvid.org/pviddocs/acreage_2012.pdf> 7 June 2013 
6 IID Annual Inventory of Areas Receiving Water Years 2011, 2010, 2009, <http://www.iid.com/index.aspx?page=119> 7 June 
2013 

http://www.usbr.gov/projects/Project.jsp?proj_Name=Yuma+Project
http://www.pvid.org/pviddocs/acreage_2012.pdf%3e%207
http://www.iid.com/index.aspx?page=119
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 IID Imperial Unit Boundary and Canal Network Figure 4.
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Agricultural development in the Imperial Valley began at the turn of the twentieth century. In 2011, 
gross agricultural production for Imperial County was valued at $1,964,087,000, of which approximately 
$1,859,227,000 was produced in the IID water service area. While the agriculture-based economy is 
expected to continue, land use is projected to change somewhat over the years as industrial and/or 
alternative energy development and urbanization occur in rural areas and in areas adjacent to existing 
urban centers. 

Imperial Unit Future Land and Water Uses 

 As and where appropriate, may want to include a sentence or two in this section along the lines of, The 
Project name/acronym project would provide project output and benefit to the region/State/etc.. 

Imperial Valley’s economy is gradually diversifying. Agriculture will likely continue to be the primary 
industry within the valley; however, two principal factors anticipated to reduce crop acreage are 
renewable energy (geothermal and solar) and urban development. Over the next twenty years, 
urbanization is expected to slightly decrease agriculture land use to provide space for an increase in 
residential, commercial and industrial uses. 

Increases in urban growth will require additional energy both locally and in the South Coast. Local 
resources include geothermal, wind, biomass and solar; and plans have been made to develop energy 
production centers or energy parks within Imperial County. 7  Alternative energy facilities will help 
California meet its statutory and regulatory goals for increasing renewable power generation and use.   

The majority of Imperial Valley’s urban development is expected to remain concentrated near the 
established urban centers (incorporated cities and unincorporated communities) for efficient 
infrastructure layout. Part of the anticipated urban growth is due to the two U.S./Mexico International 
border crossings into the Imperial Valley – Calexico West Port of Entry, between Calexico and Mexicali 
and Calexico East Port of Entry, to the east of these cities.  

The Calexico East facility is expected to generate development in the Imperial Valley, since movement of 
goods and services has increased dramatically since January 1994 implementation of the North American 
Free Trade Agreement (NAFTA). 

Undeveloped areas that are being or could likely be developed include both lands that surround the 
incorporated cities and unincorporated communities and unincorporated areas defined by specific plans. 
Specific plans are used to implement the Imperial County General Plan for large development projects 
such as planned communities or to designate an area where further studies are needed for development 
like Mesquite Lake. When adopted, a specific plan serves as an amendment to Imperial County’s General 
Plan for a defined and detailed area. State whether a County Specific Plan amendment or other city or 
county plan is affected, needs changes, etc to accommodate this project.  

                                                 
7 Imperial County General Plan, Geothermal/Alternative and Transmission Element, revised 2006 
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In 2011, the total urban area in the Imperial Valley was 30,013 acres or 4.46 percent of the Imperial 
Unit’s 658,942 acres.8 Urban areas to be developed will be characterized by a full level of urban services, 
with a broad range of residential, commercial and industrial land uses. It is anticipated that most new 
urban development will eventually be annexed and incorporated into existing municipal areas, or form 
new County Service Areas (CSAs), and be provided with a full range of public infrastructure normally 
associated with urban areas. This includes public sewer and water, drainage improvements, street lights, 
fire hydrants, and fully improved paved streets with curbs, gutters and sidewalks that are consistent with 
respective municipal standards. 

Imperial Valley baseline (2005) and forecasted future non-agricultural water demand, with and without 
conservation, are provided in Table 1 in five-year increments for 2010 through 2050. Without 
conservation, total water demand for non-agricultural uses is forecasted to be 302,000 AF annually 
(1,076 MGD) in the year 2050.  With conservation, total future water demand for the Imperial Valley is 
forecasted to be 255,000 acre-feet (KAF) annually (957 MGD).  This is a forecasted increase in the use of 
non-agricultural water of from around 138 KAF to around 185 KAF, with and without conservation, 
respectively, for the period of 2010 to 2050. 

 Non-Agricultural Water Demand within IID Water Service Area, 2005-2050 (AFY) Table 1.
 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 

Without Conservation 
Municipal 30,617 37,543 43,159 48,833 53,011 57,272 59,748 66,652 74,412 83,139 
Geothermal 31,931 48,383 64,835 81,287 97,739 114,192 130,644 147,096 163,548 180,000 
Other Industrial 7,092 7,092 7,092 7,092 7,092 7,092 7,092 7,092 7,092 7,092 
Feedlots/Dairies 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 
Envr Resources 0 3,840 7,930 12,020 12,020 12,020 12,020 12,020 12,020 12,020 

Total 89,640 116,858 143,016 169,232 189,862 210,576 229,504 252,860 277,072 302,251 

With Conservation 
Municipal 30,617 37,543 41,984 42,275 46,018 49,846 52,175 58,305 65,183 72,909 
Geothermal 31,931 48,383 58,352 65,030 78,192 91,353 104,515 117,677 130,838 144,000 
Other Industrial 7,092 7,092 6,699 6,306 6,306 6,306 6,306 6,306 6,306 6,306 
Feedlots/Dairies 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 
Envr Resources 0 3,840 7,930 12,020 12,020 12,020 12,020 12,020 12,020 12,020 

Total 89,640 116,858 134,964 145,631 162,536 179,525 195,016 214,308 234,347 255,235 
Note: Future geothermal demand is based on assumed 20% conservation savings to meet CA 20 X 2020 goal and use of BMPs.   
Source: Imperial IRWMP Vol. 1, Table 5.22, (Oct 2012) 
 

Adopted by the IID Board on September 29, 2009, the Interim Water Supply Policy for Non-Agricultural 
Projects (IWSP) governs how IID will make water available to new industrial/residential/commercial/. . . 
projects, including the Project name/acronym project. 

  

                                                 
8 Total acreage for Imperial Unit and for urban areas in the unit are based on in IID 2009-2011 Annual Inventory of  Areas 
Receiving Water  http://www.iid.com/Modules/ShowDocument.aspx?documentid=5607> 8 Feb 2013 

http://www.iid.com/Modules/ShowDocument.aspx?documentid=5607
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Climate Factors 

Imperial Valley has a subtropical desert climate characterized by hot, dry summers and mild winters. 
Summer temperatures typically exceed 100 degrees Fahrenheit (°F), while winter low temperatures 
rarely drop below 32°F. The remainder of the year has a relatively mild climate with temperatures 
averaging in the mid-70s. For the 30 years from 1977-2006, average annual air temperature was 73.8°F, 
and average annual rainfall period was 3.15 inches (Table 2). The majority of rainfall occurs from 
November through March, along with periodic summer thunderstorms. As a rule, rainfall in the Imperial 
Valley contributes around 50,000 AF of effective agricultural water per inch of rain.  

 Climate Summary: 30-Year Monthly and 30-Year Annual Averages, 1977-2006 Table 2.

 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

Avg. Max. Temp 
   

80 84 91 99 105 112 114 113 110 101 89 78 114 
Avg. Min .Temp 

   
31 35 40 46 52 58 67 67 60 49 37 32 47.8 

Avg. Temp (°F)   57 60 65 72 78 86 92 92 87 76 64 56 73.8 
Avg. Rainfall (in)   .51 .49 .40 .06 .04 .00 .11 .37 .26 .29 .19 .43 3.15 

Source: IID Imperial Weather Station Record 

IMPERIAL IRRIGATION DISTRICT’S WATER RIGHTS9 
IID was formed in 1911, under the California Irrigation District Act, to acquire properties of the bankrupt 
California Development Company and its Mexican subsidiary to import raw Colorado River water and 
distribute it. By 1922, IID had acquired 13 mutual water companies, which had developed and operated 
distribution canals in the Imperial Valley. By the mid-1920s, IID was delivering water to nearly 500,000 
acres. Since 1942, water has been diverted at Imperial Dam on the Colorado River into the All-American 
Canal (AAC), both of which IID operates and maintains. IID ended its fifty-year operation in Mexico by 
selling its holdings to the Mexican government in 1961. 10 

California Law 

IID’s has a longstanding right to divert Colorado River water, and IID holds legal titles to all of its water 
and water rights in trust for landowners within the district (CWC §20529 and §22437; Bryant v. Yellen, 
447 U.S. 352, 371 (1980), fn.23.). Beginning in 1885, a number of individuals, as well as the California 
Development Company, made a series of appropriations of Colorado River water under California law for 
use in the Imperial Valley. The rights to these appropriations were among the properties acquired by IID 
from the California Development Company. 

  

                                                 
9 Information in this section is from IID 2009 Annual Water Report, pages 12-15; and October 2012 Imperial Integrated Regional 
Water Management Plan, Chapter 5. <http://www.iid.com/Modules/ShowDocument.aspx?documentid=4214> 
10 IID 2010 Annual Water Report, page 5 <http://www.iid.com/Modules/ShowDocument.aspx?documentid=5057> 

http://www.iid.com/Modules/ShowDocument.aspx?documentid=4214
http://www.iid.com/Modules/ShowDocument.aspx?documentid=5057
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Law of the River 

Colorado River water rights are governed by numerous compacts, state and federal laws, court decisions 
and decrees, contracts, and regulatory guidelines collectively known as the “Law of the River.” Together, 
these documents form the basis for allocation of the water, regulation of land use, and management of 
the Colorado River water supply among the seven basin states and Mexico. 

Of all regulatory literature that governs Colorado River water rights, the following are the specifics that 
impact IID: 

 Colorado River Compact (1921) •
 Boulder Canyon Project Act (1928) •
 California Seven-Party Agreement (1931) •
 Arizona v. California US Supreme Court Decision (1964, 1979) •
 Colorado River Basin Project Act (1968) •
 Quantification Settlement Agreement and Related Agreements (2003) •
 2003 Colorado River Water Delivery Agreement: Federal QSA for purposes of Section 5(b) •

Interim Surplus Guidelines (CRWDA) 
 1970 Criteria for Coordinated Long-Range Operation of Colorado River Reservoirs •
 Annual Operating Plan (AOP) for Colorado River Reservoirs •
 2007 Colorado River Interim Guidelines for Lower Basin Shortages and Coordinated Operations •

for Lakes Powell and Mead (2007 Interim Guidelines) 

Colorado River Compact (1924) 

With authorization of their legislatures and urging of the federal government, representatives from the 
seven Colorado River basin states began negotiations regarding distribution of water from the Colorado 
River in 1921. In November 1922, an interstate agreement called the “Colorado River Compact” was 
signed by the representatives giving the Lower Basin perpetual rights to annual apportionments of 7.5 
million acre-feet (MAF) of Colorado River water ( 75 MAF over ten years). The Upper Basin was to 
receive the remainder, which based on the available hydrological record was also expected to be 7.5 
MAF annually, with enough left over to provide the Republic of Mexico with 1.5 MAF annually. 

Boulder Canyon Project Act (1928) 

Provisions in the 1928 Boulder Canyon Project Act made the compact effective and authorized 
construction of Hoover Dam and the All-American Canal, and served as the United States’ consent to 
accept the Compact. Through a Presidential Proclamation on June 25, 1929, this act resulted in 
ratification of the Compact by six of the basin states and required California to limit its annual 
consumptive use to 4.4 MAF of the lower basin’s apportionment plus not less than half of any excess or 
surplus water unapportioned by the Compact. A lawsuit was filed by the State of Arizona after its refusal 
to sign. Through the implementation of its 1929 Limitation Act, California abided by this federal 
mandate. The Boulder Canyon Act authorized the Secretary of the Interior (Secretary) to “contract for 
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the storage of water… and for the delivery thereof… for irrigation and domestic uses,” and additionally 
defined the lower basin’s 7.5 MAF apportionment split, with an annual allocation 0.3 MAF to Nevada, 2.8 
MAF to Arizona, and 4.4 MAF to California. Even though the three states never formally settled or agreed 
to these terms, a 1964 Supreme Court decision (Arizona v. California, 373 U.S. 546) declared the three 
states’ consent to be insignificant since the Boulder Canyon Project Act was authorized by the Secretary. 

California Seven-Party-Agreement (1931) 

After implementation of the Boulder Canyon Project Act, the Secretary requested that California create 
recommendations regarding distribution of its allocation of Colorado River water. Under the direction of 
the State Engineer, the California Seven-Party Agreement was developed and authorized by the affected 
parties to prioritize the State’s water rights in August 1931. In September 1931, the Secretary accepted 
this agreement and established these priorities through general regulations. As shown in Table 3, 
allocation to Priorities 1-4 account for California’s annual apportionment of 4.4 MAF, with agricultural 
entities entitled to use 3.85 MAF of that total. Priorities 5-7 are defined for years in which the Secretary 
proclaims that surplus water is available for distribution.  

 California Seven-Party Agreement for Apportionments and Priorities (AFY) 11 Table 3.

Priority 
Order Description 

Annual 
Apportionment 

(Acre-feet) 

Annual Present Perfected 
Rights (PPRs) (Acre-feet) 

1 Palo Verde Irrigation District – for use exclusively on a 
gross area of 104,500 acres of land within and 

adjoining the district 

3,850,000 219,790  
(or consumptive use for 

33,604 acres) 
2 Yuma Project (Reservation District) – for use on 

California Division,  not exceeding 25,000 acres of land 
38,270  

(or consumptive use for 
6,294 acres) 

3(a) Imperial Irrigation District  - for use on lands served by 
All-American Canal  in Imperial and Coachella Valleys 

2,600,000  
(or consumptive use for 

424,145 acres) - (IID only) 
3(b) Palo Verde Irrigation District – for use exclusively on an 

additional 16,000 acres of mesa lands 
 

4 Metropolitan Water District and/or City of Los Angeles 
and/or others – for use by themselves and/or others on 

Southern California coastal plain 

550,000 

 Subtotal 4,400,000 
5(a) Metropolitan Water District and/or City of Los Angeles 

and/or others on coastal plain 
550,000 

5(b) City and County of San Diego 112,000 
6(a) Imperial Irrigation District - lands served by the All-

American Canal (AAC) in Imperial and Coachella Valleys 
300,000 

6(b) Palo Verde Irrigation District – for exclusive use on 
16,000 acres of mesa lands 

 Total 5,362,000 
7 California Agricultural Use  - Colorado River Basin lands 

in California 
All remaining 

available water 
Source: October 2012 Imperial IRWMP, Chapter 5. 

                                                 
11 IID 2010 Annual Water Report < http://www.iid.com/Modules/ShowDocument.aspx?documentid=5057>. p 14. 

http://www.iid.com/Modules/ShowDocument.aspx?documentid=5057
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Arizona v. California U.S. Supreme Court Decision (1964, 1979) 

The 1964 Supreme Court decision settled a 25-year disagreement between Arizona and California that 
stemmed from Arizona’s desire to build the Central Arizona Project to enable use of its full 
apportionment. California’s argument was that as Arizona used water from the Gila River, which is a 
Colorado River tributary, it was using a portion of its annual Colorado River apportionment. An 
additional argument from California was that it had developed a historical use of some of Arizona’s 
apportionment, which, under the doctrine of prior appropriation, precluded Arizona from developing the 
project. California’s arguments were rejected by the U.S. Supreme Court. Under direction of the 
Supreme Court, the Secretary was restricted from delivering water outside of the framework of 
apportionments defined by law. Preparation of annual reports documenting consumptive use of water in 
the three lower basin states was also mandated by the Supreme Court. In 1979, present perfected water 
rights (PPRs) referred to in the Colorado River Compact and in the Boulder Canyon Project Act were 
addressed by the Supreme Court in the form of a Supplemental Decree. 

In March of 2006, a Consolidated Decree was issued by the Supreme Court to provide a single reference 
to the conditions of the original 1964 decrees and several additional decrees in 1966, 1979, 1984 and 
2000 that stemmed from the original ruling. The Consolidated Decree also reflects the settlements of 
the federal reserved water rights claim for the Fort Yuma Indian Reservation. 

Colorado River Basin Project Act (1968) 

In 1968, various water development projects in both the upper and lower basins, including the Central 
Arizona Project (CAP) were authorized by Congress. Under the Colorado River Basin Project Act, priority 
was given to California’s apportionment over (before) the CAP water supply in times of shortage. Also 
under the act, the Secretary was directed to prepare long-range criteria for the Colorado River reservoir 
system in consultation with the Colorado River basin states. 

Quantification Settlement Agreement and Related Agreements (2003) 

With completion of a large portion of the CAP infrastructure in 1994, creation of the Arizona Water 
Banking Authority in 1995, and the growth of Las Vegas in the 1990s, California encountered increasing 
pressure to live within its rights under the Law of the River. After years of negotiating among Colorado 
River Compact States and affected California water delivery agencies, a Quantification Settlement 
Agreement and Related Agreements and documents were signed on October 10, 2003, by the Secretary 
of Interior, IID, Coachella Valley Water District (CVWD), Metropolitan Water District of Southern 
California (MWD), San Diego County Water Authority (SDCWA), and other affected parties. 

The Quantification Settlement Agreement and Related Agreements (QSA/Transfer Agreements) are a set 
of interrelated contracts that resolve certain disputes among the United States, the State of California, 
IID, MWD, CVWD and SDCWA, for a period of 35 to 75 years, regarding the reasonable and beneficial use 
of Colorado River water; the ability to conserve, transfer and acquire conserved Colorado River water; 
the quantification and priority of Priorities 3 and 6 within California for use of Colorado River water; and 
the obligation to implement and fund environmental impact mitigation. 
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Conserved water transfer agreements between IID and SDCWA, IID and CVWD, and IID and MWD are all 
part of the QSA/Transfer Agreements. For IID, these contracts identify conserved water volumes and 
establish transfer schedules along with price and payment terms. As specified in the agreements, IID will 
transfer nearly 415,000 AF annually over a 35-year period (or loner), as follows:  

 to MWD 110,000 AF [modified to 105,000 AF in 2007],  •
 to SDCWA 200,000 AF,  •
 to CVWD and MWD combined 103,000 AF, and  •
 to certain San Luis Rey Indian Tribes 11,500 AFY of water.  •

All of the conserved water will ultimately come from IID system and on-farm efficiency conservation 
improvements. In the interim, IID has implemented a Fallowing Program to generate water associated 
with Salton Sea mitigation related to the impacts of the IID/SDCWA water transfer, as required by the 
State Water Resources Control Board, which is to run from 2003 through 2017. In return for its 
QSA/Transfer Agreements programs and deliveries, IID will receive payments totaling billions of dollars 
to fund needed efficiency conservation measures and to pay growers for conserved on-farm water, so 
IID can transfer nearly 14.5 MAF of water without impacting local productivity. In addition, IID will 
transfer to SDCWA 67,700 AFY annually of water conserved from the lining of the AAC in exchange for 
payment of lining project costs and a grant to IID of certain rights to use the conserved water.  

Colorado River Water Delivery Agreement (2003) 12 

As part of QSA/Transfer Agreements among California and federal agencies, the Colorado River Water 
Delivery Agreement: Federal QSA for purposes of Section 5(b) Interim Surplus Guidelines (CRWDA) was 
entered into by the Secretary of the Interior, IID, CVWD, MWD and SDCWA.  This agreement involves 
the federal government because of the change in place of diversion from Imperial Dam into the All-
American Canal to Parker Dam into MWD’s Colorado River Aqueduct.  

The CRWDA assists California to meet its “4.4 Plan” goals by quantifying deliveries for a specific number 
of years for certain Colorado River entitlements so transfers may occur.  In particular, for the term of the 
CRWDA, quantification of Priority 3(a) was effected through caps on water deliveries to IID 
(consumptive use of 3.1 MAF per year) and CVWD (consumptive use of 330 KAF per year). In addition, 
California’s Priority 3(a) apportionment for a period of 35 to 75 years between IID and CVWD, with 
provisions for transfer of supplies involving IID, CVWD, MWD and SDCWA are quantified in the CRWDA.  

Allocations for consumptive use of Colorado River water by IID, CVWD and MWD that will enable 
California to stay within its basic annual apportionment (4.4 MAF plus not less than half of any declared 
surplus) are defined by the terms of the QSA/Transfer Agreements (Table 4). As specified in the 
QSA/Transfer Agreements, by 2026, IID annual use within its water service area (Imperial Valley) is to be 
reduced to just over 2.6 MAF of its 3.1 MAF quantified annual apportionment.  The remaining nearly 
500,000 AF (which includes the 67,000 AF from AAC lining) are to be transferred annually to urban water 
users outside of the Imperial Valley. 
                                                 
12 USBR LCR website: CRWDA <http://www.usbr.gov/lc/region/g4000/crwda/crwda.pdf> 

http://www.usbr.gov/lc/region/g4000/crwda/crwda.pdf
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 CRWDA Annual 4.4 MAF Apportionment (Priorities 1 to 4) for California Agencies (AFY) Table 4.
User Apportionment (AFY) 

Palo Verde Irrigation District and Yuma Project*  420,000 
Imperial Irrigation District  3,100,000 
Coachella Valley Water District  330,000 
Metropolitan Water District of Southern California* 550,000 

Total: 4,400,000 
* PVID and Yuma Project did not agree to a cap; value represents a contractual obligation by MWD to assume responsibility 
for any overages or be credited with any volume below this value. 
Notes: All values are consumptive use at the Colorado River diversion: Palo Verde Diversion Dam (PVID), Imperial Dam (IID and 
CVWD), and Parker Dam (MWD).  
Source: IID 2009 Annual Water Report, p 15. <http://www.iid.com/Modules/ShowDocument.aspx?documentid=4214>  
 
Quantification of Priority 6(a) was effected through quantifying annual consumptive use amounts to be 
made available in order of priority to MWD (38 KAF), IID (63 KAF), and CVWD (119 KAF) with the 
provision that any additional water available to Priority 6(a) be delivered under IID’s and CVWD’s 
existing water delivery contract with the Secretary.13  The CRWDA provides that the underlying water 
delivery contract with the Secretary remain in full force and effect.  (Colorado River Documents 2008, 
Chapter 6, pages 6-12 and 6-13). The CRWDA also provides a source of water to effect a San Luis Rey 
Indian Water rights settlement.  Additionally, the CRWDA satisfies the requirement of the 2001 Interim 
Surplus Guidelines (ISG) that a QSA be adopted as a prerequisite to the interim surplus determination by 
the Secretary in the ISG. 

Inadvertent Overrun Payback Policy 

The CRWDA Inadvertent Overrun Payback Policy (IOPP), adopted by the Secretary contemporaneously 
with the execution of the CRWDA, provides additional flexibility to Colorado River management and 
applies to entitlement holders in the Lower Division States.14  The IOPP defines inadvertent overruns as 
“Colorado River water diverted, pumped, or received by an entitlement holder of the Lower Division 
States that is in excess of the water users’ entitlement for the year.” An entitlement holder is allowed a 
maximum overrun of 10 percent of its Colorado River water entitlement. 

In the event of an overrun, the IOPP provides a mechanism to payback the overrun. When the Secretary 
has declared a normal year for Colorado River diversions, a contractor has from one to three years to 
pay back its obligation, with a minimum annual payback equal to 20 percent of the entitlement holder’s 
maximum allowable cumulative overrun account or 33.3 percent of the total account balance, 
whichever is greater.  However, when Lake Mead is below 1125 feet on January 1, the terms of the IOPP 
require that the payment of the inadvertent overrun obligation be made in the calendar year after the 
overrun is reported in the USBR Lower Colorado Region Colorado River Accounting and Water Use 
Report [for] Arizona, California, and Nevada (Decree Accounting Report).15 

                                                 
13 When water levels in the Colorado River reservoirs are low, Priority 5, 6 and 7 apportionments are not available for diversion. 
14 USBR. 2003 Colorado River Water Delivery Agreement ROD.  Section IX. Implementing the Decision A. Inadvertent Overrun 
and Payback Policy. Pages 16-19 of 34. <http://www.usbr.gov/lc/region/g4000/crwda/crwda_rod.pdf> . 7 Feb 2013. 
15 2003 ROD CRWDA IOPP:< http://www.usbr.gov/lc/region/g4000/crwda/crwda_rod.pdf>  

http://www.iid.com/Modules/ShowDocument.aspx?documentid=4214
http://www.usbr.gov/lc/region/g4000/crwda/crwda_rod.pdf
http://www.usbr.gov/lc/region/g4000/crwda/crwda_rod.pdf
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1970 Criteria for Coordinated Long-Range Operation of Colorado River Reservoirs  

The 1970 Operating Criteria control operation of the Colorado River reservoirs in compliance with 
requirements set forth in the Colorado River Compact of 1922, the United States-Mexico Water Treaty 
of 1944, the Colorado River Storage Project Act of 1956, the Boulder Canyon Projects Act (Lake Mead) 
and the Colorado River Basin Project Act (Upper Basin Reservoirs) of 1968, and other applicable federal 
laws.  Under these Operating Criteria, the Secretary makes annual determinations published in the USBR 
Annual Operating Plan for Colorado River Reservoirs (discussed below) regarding the release of Colorado 
River water for deliveries to the lower basin states.  A requirement to equalize active storage between 
Lake Powell and Lake Mead when there is sufficient storage in the Upper Basin is included in these 
operating criteria. Figure 5 identifies the major storage facilities at the upper and lower basin boundaries. 

Annual Operating Plan for Colorado River Reservoirs  

The AOP is developed in accordance with Section 602 of the Colorado River Basin Project Act (Public Law 
90-537); the Criteria for Coordinated Long-Range Operations of Colorado River Reservoirs Pursuant to 
the Colorado River Basin Project Act of 1968, as amended, promulgated by the Secretary of the Interior; 
and Section 1804(c)(3) of the Grand Canyon Protection Act (Public Law 102-575). As part of the AOP 
process, the Secretary makes determinations regarding the availability of Colorado River water for 
deliveries to the lower basin states, including whether normal, surplus, and shortage conditions are in 
effect on the lower portion of the Colorado River. 
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 Major Colorado River Reservoir Storage Facilities and Basin Location Map Figure 5.
Source: Final EIS – Colorado River Interim Guidelines for Lower Basin Shortages and Coordinated Operations for Lake 
Powell and Lake Mead, Volume 1 Chapter 1 Purpose and Need, p I-10. 
<http://www.usbr.gov/lc/region/programs/strategies/FEIS/Chp1.pdf> 

  

http://www.usbr.gov/lc/region/programs/strategies/FEIS/Chp1.pdf


IID SB 610 WSA Boilerplate Text 
 

18 

2007 Colorado River Interim Guidelines for Lower Basin Shortages (2007 Interim Guidelines) 

A multi-year drought in the Colorado River Upper Basin triggered the need for the 2007 Interim 
Guidelines. In the late 1990s, inflow to Lake Powell was above average and the lake remained full from 
1995 through 1998, and as late as September 1999, Lake Powell was 95 percent full. However, with 
precipitation totals at only 30 percent of average for October, November, and December 1999, the stage 
was set for the low runoff that occurred in 2000. Inflow into Lake Powell from water years 2000 through 
2004 was about half of what is considered average (Table 5).  

 Unregulated Inflow to Lake Powell, Percent of Historic Average, 2000-2010 Table 5.
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 
62% 59% 25% 51% 49% 105% 73% 68% 102% 88% 73% 

Source: Drought in the Upper Colorado River Basin. <http://www.usbr.gov/uc/feature/drought.html> 

The drought continued through 2013, with one year of high runoff – unregulated inflow to Lake Powell 
was 279 percent of average by August 2011.16  This 14-year period is the lowest flow in over 100 years 
of record keeping on the Colorado River, and impact on water levels in Lake Mead can be seen in Figure 
6. 

 

                                                 
16 Whether a drought exists is determined in comparison to normal hydrology for an area. Normal is defined as a long-term 
average of annual precipitation, which may include droughts and extremely wet periods. No single year is ever normal due to 
the complexity of weather patterns. Because the occurrence of a drought affects this average, this protracted drought will alter 
the definition of normal for the American Southwest for the next several decades. USBR Drought in the Upper Colorado River 
Basin. August 2011. < http://www.usbr.gov/uc/feature/drought.html > 

http://www.usbr.gov/uc/feature/drought.html
http://www.usbr.gov/uc/feature/drought.html
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 Lake Mead Water Elevation Levels Figure 6.
For graph of latest elevations visit <http://www.arachnoid.com/NaturalResources/index.html> 

In the midst of the drought period, USBR developed 2007 Interim Guidelines with consensus from the 
seven basin states, which selected the Draft EIS Preferred Alternative as the basis for USBR’s final 
determination. The basin states found the Preferred Alternative best met all aspects of the purpose and 
need for the federal action. 17  

The 2007 Interim Guidelines Preferred Alternative highlights the following:  

1. The need for the Interim Guidelines to remain in place for an extended period of time. 

2. The desirability of the Preferred Alternative based on the facilitated consensus recommendation 
from the basin states. 

3. The likely durability of the mechanisms adopted in the Preferred Alternative in light of the 
extraordinary efforts that the basin states and water users have undertaken to develop 
implementing agreements that will facilitate the water management tools (shortage sharing, 
forbearance, and conservation efforts) identified in the Preferred Alternative 

4. That the range of elements in the Preferred Alternative will enhance the Secretary’s ability to 
manage the Colorado River reservoirs in a manner that recognizes the inherent tradeoffs 
between water delivery and water storage. 

In June 2007, USBR announced that a preferred alternative for Colorado River Interim Guidelines for 
Lower Basin Shortages and Coordinated Operations of Lake Powell and Lake Mead (Final Preferred 
Alternative) had been determined. The Final Preferred Alternative, based on the basin states’ consensus 
alternative and an alternative submitted by the environmental interests called “Conservation Before 
Shortage,” is comprised of four key operational elements which are to guide operations of Lake Powell 
and Lake Mead through 2026 are: 

1. Shortage strategy for Lake Mead and Lower Division states: The Preferred Alternative proposed 
discrete levels of shortage volumes associated with Lake Mead elevations to conserve reservoir 
storage and provide water users and managers in the Lower Basin with greater certainty to 
know when, and by how much, water deliveries will be reduced during low reservoir conditions.  

2. Coordinated operations of Lake Powell and Lake Mead: The Preferred Alternative proposed a 
fully coordinated operation of the reservoirs to minimize shortages in the Lower Basin and to 
avoid risk of curtailments of water use in the Upper Basin.  

3. Mechanism for storage and delivery of conserved water in Lake Mead: The Preferred Alternative 
proposed the Intentionally Created Surplus (ICS) mechanism to provide for the creation, 
accounting, and delivery of conserved system and non-system water thereby promoting water 
conservation in the Lower Basin. Credits for Colorado River or non-Colorado River water that has 

                                                 
17 USBR Colorado River Interim Guidelines for Lower Basin Shortages and Coordinated Operations for Lake Powell and Lake 
Mead <http://www.usbr.gov/lc/region/programs/strategies.html> 

http://www.arachnoid.com/NaturalResources/index.html
http://www.usbr.gov/lc/region/programs/strategies.html
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been conserved by users in the Lower Basin creating an ICS would be made available for release 
from Lake Mead at a later time. The total amount of credits would be 2.1 MAF, but this amount 
could be increased up to 4.2 MAF in future years.  

4. Modifying and extending elements of the Interim Surplus Guidelines (ISG). The ISG determines 
conditions under which surplus water is made available for use within the Lower Division states.  
These modifications eliminate the most liberal surplus conditions thereby leaving more water in 
storage to reduce the severity of future shortages.  

Importantly for long-term stable management of the Colorado River, adoption of the 2007 Interim 
Guidelines activates a critical provision in the legal agreement among the basin states: the basin states 
have agreed to mandatory provisions to address future controversies on the Colorado River through 
consultation and negotiation before resorting to litigation. With respect to the various interests, 
positions and views of each of the seven basin states, this provision adds an important element to the 
evolution of the legal framework for the prudent management of the Colorado River. 

Furthermore, the coordinated operation element allows for adjustment of Lake Powell releases to 
respond to low reservoir storage conditions in either Lake Powell or Lake Mead, while, keeping the 2007 
Interim Guidelines in place through 2026 provides an opportunity to gain operating experience for the 
management of Lake Powell and Lake Mead and to improve the basis for making additional future 
operational decisions, whether during the interim period or thereafter. 18  

Finally, the Intentionally Created Surplus (ICS) water conservation mechanism encourages efficient use 
and management of Colorado River water, and enhances conservation opportunities in the Lower Basin 
and the retention of water in Lake Mead. 

PROJECT WATER SUPPLY SOURCES 
Water for the Project will be needed on-site for describe uses –see Table 9 use.  Untreated Colorado 
River water will be supplied to the project via the adjacent canal or lateral name under a(n) type of  
water agreement with IID. Describe current land use, whether receiving water from IID, and delivery 
gate condition. State whether on-site water use will increase or decrease with implementation of 
proposed project . 

Groundwater, Agricultural Practices and Drainage 

Groundwater underlying the Imperial Valley is generally of poor quality unsuitable for domestic or 
irrigation purposes.  Groundwater in the area of the project is brackish (contains a high salt content).  
Agricultural practices in the Imperial Valley, including in the project vicinity, consist of aerial and ground 
application of pesticides and application of chemical fertilizers to both ground and irrigation water at the 

                                                 
18 For a discussion of the 2007 Interim Guidelines, see: Intermountain West Climate Summary by The Western Water 
Assessment, issued Jan. 21, 2008, Vol. 5, Issue 1, January 2009 Climate Summary, Feature Article, pages 5-7. 
<http://wwa.colorado.edu/climate/iwcs/archive/IWCS_2009_Jan.pdf> 22 Mar 2013 

http://wwa.colorado.edu/climate/iwcs/archive/IWCS_2009_Jan.pdf
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farm delivery gate.  Most of the agricultural fields in the valley are underlain by tile drainage systems 
(perforated pipelines encapsulated by sand/gravel) installed at a depth of approximately 5 to 7 feet 
below the ground surface. The tile drains maintain groundwater at levels below the root system of 
crops. The tile drains transport soluble salts contained in the Colorado River water and that are leached 
from the soil profile during irrigation. The tile drainage is collected in IID’s drainage system, most of 
which discharges into the New and Alamo rivers and flows to the Salton Sea. A few IID drains discharge 
directly to the Salton Sea. 

IID Interim Water Supply Policy for Non-Agricultural Projects 

IID historically addressed new non-agricultural project demands on a case-by-case basis. On September 
29, 2009, however, the IID Board adopted, the Interim Water Supply Policy for Non-Agricultural Projects 
(IWSP). Regarding water availability, the IWSP states: 

The [2009 draft IID] IWRMP 19 will enable the District to more effectively manage existing water 
supplies and to maximize the District's ability to store or create water when the available water 
supplies exceed the demand for such water. The stored water can be made available for later 
use when there is a higher water demand. Based upon known pending requests to the District 
for water supply assessments/verifications and pending applications to the County of Imperial 
for various Non- Agricultural Projects, the District currently estimates that up to 50,000 acre feet 
per year (AFY) of water could potentially be requested for Non-Agricultural Projects over the 
next ten to twenty years. Under the IRWMP the District shall evaluate the projected water 
demand of such projects and the potential means of supplying that amount of water. This IWSP 
currently designates up to 25,000 AFY of water for potential Non-Agricultural Projects within 
IID's water service area. Proposed Non-Agricultural projects may be required to pay a 
Reservation Fee, further described below. The reserved water shall be available for other users 
until such Non-Agricultural projects are implemented and require the reserved water supply. 
This IWSP shall remain in effect pending the approval of further policies that will be adopted in 
association with the IRWMP. 

The IWSP establishes a schedule for Processing Fees, Reservation Fees, and Connection Fees that change 
each year for all non-agricultural projects, and annual Water Supply Development fees for some non- 
agricultural projects. The Project name/acronym project industrial/residential/commercial/. . . use 
will/will  not   be subject to the annual Water Supply Development fee. 

The IWSP also describes steps that IID might take when EDP Apportionment is in effect. Provisions along 
the lines of those in the sections 3.7 and 3.8 of the 2012 IWSP Water Supply Agreement contract could 
apply: 

3.7 If IID implements a water apportionment program pursuant to the Equitable 
Distribution Plan during all or any part of the Term of this Agreement, IID shall have the right to 

                                                 
19 The 2009 draft IID IWRMP is superseded by the 2012 Imperial IRWMP. 
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apportion Project Developer’s water as a(n) Industrial/Municipal . . . User consistent with the 
terms of the Equitable Distribution Plan. 

3.8 To the extent that IID receives an order or directive from a governmental authority 
having appropriate jurisdiction that reduces the volume of water available to IID from the 
Colorado River during all or any part of the Term of this Agreement, IID may reduce the 
Maximum Use Amount, as directed by the IID board; provided however that in no event shall 
the ratio of (i) such reduction in the Maximum Use Amount to (ii) the total reduction of water 
available to IID from the Colorado River exceed the ratio of a the Maximum Use Amount to (b) 
the current total amount of water available to IID from the Colorado River for the otherwise 
applicable year under contract or law. This reduction shall be separate from and in addition to 
any allocation authorized pursuant to the Equitable Distribution Plan.  

If such provisions come into effect, the Project is proponent is to work with IID to ensure it can manage 
any reduction. At present, however, provided a water supply agreement is approved and executed by 
IID under the provisions of the IWSP, IID will have a sufficient water supply to support the water 
demands of this Project. The entirety of the IWSP provided herein as Attachment A 

Imperial Integrated Regional Water Management Plan (October 2012) 

In the summer of 2008, IID held a series of stakeholder meetings with senior management, the IID Board 

of Directors and the public to create a strategic plan for the organization. The finished plan, which 
included operating norms, new mission and vision statements and six of strategic objectives, was 
adopted by the board on September 23, 2008 and updated November 17, 2009.  
 
The second strategic objective was to develop an integrated water resource plan for use in planning for 
and meeting future water resource needs and demands by addressing such issues as additional water 
supply options for long term water supply augmentation, demand management and determination and 
prioritization of uses and classes of service provided (ag, industrial, municipal, recreation, 
environmental, drainage, treated, etc.). The goal was to develop an integrated water resources plan by 
the end of 2009, adopt recommendations outlined in the plan in the first quarter of 2010, and 
implement the actions by mid-year 2010.  However, upon receiving the draft plan, the Board directed 
staff to conduct a collaborative effort to look at ways to address development of water supplies for new 
non-agricultural projects in the face of supply reductions due to the QSA/Transfer Agreements.  Staff 
proceeded to implement this directive, and this result is the 2012 Imperial integrated Water Resources 
Management Plan. 

Chapter 5 of the 2012 Imperial IRWMP addresses water supplies (Colorado River and groundwater), 
demand, baseline and forecasted through 2050; and IID water budget. Chapter 12 addresses projects, 
programs and policies, and funding alternatives. .Chapter 12 of the IRMWP lists, and Appendix N 
details, a set of capital projects that IID might pursue, including the amount of water that might result 
(AFY) and cost ($/AF). These projects could generate long-term water supply augmentation and provide 
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demand management opportunities to address the forecasted growth in non-agricultural water 
requirements. In particular, 2012 Imperial IRWMP Chapter 5 and Chapter 12 present: 

 IID’s water rights. •
 Forecasted non-agricultural future use in five-year increments for 2010 through 2050. •
 IID’s level of service (provisional water budget) for 2006-2011. •
 Sources, volume (AFY), and costs ($/AF) of potential new IID capital projects. •
 Prioritized list of local and regional water supply opportunities submitted by Imperial IRWMP •

stakeholder. 
 Strawman proposals for demand management plans, non-agriculture water use best •

management practices (BMPs), drought management strategies, emergency contingency plans, 
and policies for non-agricultural water use.  

 Potential funding sources.  •

In November 2012, the Imperial County Board of Supervisors approved the October 2012 Imperial 
IRWMP, and the City of Imperial City Council and the IID Board approved it in December 2012. Approval 
by these three stakeholders meets the basic requirement of California Department of Water Resources 
(CDWR) for an IRWPM. Through the IRWMP process, IID presented to the region stakeholders methods 
for long-term water supply augmentation such as water storage and banking, recycling of municipal 
wastewater, and desalination of brackish water. 20  

Potential water storage and banking would benefit both agricultural and non-agricultural users, while 
other IID capital projects would be implemented primarily to meet requirements for new non-agricultural 
projects that have a demand higher than what was previously delivered to the development footprint.   

Until the IID Board selects and implements such capital development projects, IID provides water to new 
non-agricultural projects under IWSP for Non-Agricultural Projects which is incorporated into the 2012 
Imperial IRWMP by reference 

IMPERIAL IRRIGATION DISTRICT WATER SUPPLY AND DEMAND 
SB 610 requires an analysis of a normal, single dry, and multiple dry water years to show that adequate 
water is available for statistical conditions. 

An important caveat for IID Colorado River water accounting is that, under the Law of the River and the 
QSA/Transfer Agreements, consumptive use is not the same as delivery. Table 6, extracted from CRWDA 
Exhibit B, shows IID’s Priority 3(a) Quantified Amount (Column 2), IID Reductions (Columns 3-9), IID Total 
Reduction (Column 10) and IID Net Consumptive Use Amount (Column 11), all volumes at Imperial Dam. 
This exhibit regulates IID’s annual supply and accounts for IID’s water transfer and other obligations.  

                                                 
20 October 2012 Imperial Integrated Regional Water Management Plan, Chapter 12  
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In years when agricultural demand is higher than the projected use with conservation as in years of low 
rainfall or due to market driven cropping choices, IID water use may exceed the quantified amount. If 
there are not drought conditions on the Colorado River, IID has up to three years under the IOPP to pay 
that water back. However, in years of drought (Lake Mead water level at 1125 feet or less), the 2007 
Interim Guidelines come into effect and outstanding overruns must be paid back in the calendar year 
following publication of the overrun in the USBR LCR Decree Accounting Report. 

In years of inadvertent overrun payback, conditions such as those in Sections 3.7 and 3.8 of the 2012 
IWSP Water Agreement may go into effect, with the result that less water would be available for non-
agricultural development contractors. Under such conditions, IID has requested that Project 
name/acronym management work with IID to ensure it can manage the reduction. IID has further 
indicated that, provided a water supply agreement is approved and executed by IID under the provisions 
of the IWSP, IID will have sufficient water to support the water of this Project. 

Overall, agricultural water demand in the Imperial Valley will decrease due to IID system and grower on-
farm efficiency conservation measures. However, being based on efficiency conservation, the transfers 
are designed not to reduce agricultural productivity. Thus, while annual IID consumptive use as reported 
by USBR is to decline (Table 6 Column 11), so are annual agricultural demand, IID operational spill and 
seepage, and All-American Canal seepage – but not crop water use (evapotranspiration) or leaching 
needed for salinity control. This conserved water is to be transferred out of the Imperial Valley and will 
not be available for local users. In addition, actual year-to-year demand will continue to fluctuate due to 
factors such as annual rainfall and market conditions, resulting in inadvertent overruns from time to 
time and consequential payback requirements.  

Total annual non-agricultural use in the Imperial Valley is projected to more than double from 2010 to 
2030 – an increase with conservation of 54 percent (63 KAF), or without conservation of 80 percent 
(nearly 94 KAF) by 2030 (consumptive use would be greater at Imperial Dam) (Table 1, above). If the 
forecasted non-agricultural use occurs, future IID capital projects may be needed.  

WATER AVAILABILITY – NORMAL YEAR  
Due to IID annual consumptive use limits under the QSA/Transfer Agreements, water supplies during a 
normal year are best represented by the CRWDA net consumptive use amount (Table 6 Column 11). 
These annual values plus an adjustment for normal rainfall of 3 inches/year, represent the maximum 
available supply for each year.  IID suggests Table 6, which assumes full use of IID’s quantified water 
supply, be used in determining base normal year water availability.  

USBR annual Colorado River Accounting and Water Use (Decree Accounting) report tabulations, which 
include QSA/Transfer Agreement deductions, are the official record of IID Consumptive Use of Colorado 
River water at Imperial Dam. These consumptive use volumes for IID, MWD and CVWD include system 
“losses” (canal seepage, evaporation and phreatophyte use, and operational spill), because these 
districts are not adjacent to the river and return flow is minimal if there is any. 
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IID water use values from USBR Decree Accounting records are shown in Table 7. The sum of these values 
plus some others such as Miscellaneous PPR (11.5 KAFY) and Lower Colorado River Water Supply Project 
(LCRWSP) wellfield pumpage (around 5 KAFY) when summed are IID Consumptive Use at Imperial Dam.  
IID Consumptive Use for 1988 through 2012  at Imperial Dam include AAC and IID system “losses” 
attributable to water diverted for IID, but does not include not volumes of water conserved for transfer 
programs (IID/MWD transfer began in 1990, other QSA transfers were initiated in 2003), Salton Sea 
mitigation, Miscellaneous PPRs, LCRWSP, and other IID QSA programs.  

Prior to 2003, IID had a dynamic water right and received flows that matched usage. As previously noted, 
given the 3.1 MAF cap agreed to by IID as a part of the QSA/Transfer Agreements, this WSA focuses on 
accounting from 2003 forward. The IID Net Consumptive Use Amount shown Table 6 Column 11, 
characterizes normal year supplies for IID. To determine water availability for delivery in the Imperial 
Valley, the quantified amount must be reduced to account for AAC and IID system seepage, evaporation 
and phreatophyte use, and IID operational spill; and be increased for effective precipitation, if any. 
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 IID Net Consumptive Use, 2003 – 2037, et seq. (KAF, CRWDA Exhibit B) Table 6.
IID Quantification and Transfers, as of 2011  (KAF) 1 

Col  1 2 3 4 5 6 7 8 9 10 11 

Year 

IID Priority 3(a)     

IID3(a) 
Quantified 

Amount 

IID Reductions IID Net 
Available for 
Consumptive 

Use 
(Col 2 - 10) 

1988 
MWD 

Transfer 2 

 
SDCWA 
Transfer 

AAC 
Lining 

Salton Sea 
Mitigation 

SDCWA 
Transfer 3 

Intra-
Priority 3 

CVWD 
Transfer 

MWD  
Transfer w\ 
Salton Sea 

Restoration 4 
Misc. 
PPRs 

IID Total 
Reduction 

(Σ Cols 3-9)5 
2003 3,100 105.1 10.0 0.0 0.0 0.0 0.0 11.5 126.6 2978.2 
2004 3,100 101.9 20.0 0.0 15.0 0.0 0.0 11.5 148.4 2743.9 
2005 3,100 101.9 30.0 0.0 15.0 0.0 0.0 11.5 158.4 2756.8 
2006 3,100 101.2 40.0 0.0 20.0 0.0 0.0 11.5 172.7 2909.7 
2007  3,100 105.0 50.0 0.0 25.0 0.0 0.0 11.5 191.5 2872.7 
2008 3,100 105.0 50.0 8.9 26.0 4.0 0.0 11.5 205.4 2825.1 
2009 3,100 105.0 60.0 65.5 30.2 8.0 0.0 11.5 280.2 2566.7 
2010 3,100 105.0 70.0 67.7 33.7 12.0 0.0 11.5 299.9 2545.6 
2011 3,100 103.9 63.3 67.7 0.0 16.0 0.0 11.5 246.4 2915.8 
2012 3,100 105 90 67.7 45 21 100 11.5 440.2 2,659.8 
2013 3,100 105 100 67.7 70 26 100 11.5 480.2 2,619.8 
2014 3,100 105 100 67.7 90 31 100 11.5 505.2 2,594.8 
2015 3,100 105 100 67.7 110 36 100 11.5 530.2 2,569.8 
2016 3,100 105 100 67.7 130 41 100 11.5 555.2 2,544.8 
2017 3,100 105 100 67.7 150 45 91 11.5 570.2 2,529.8 
2018 3,100 105 130 67.7 0 63 0 11.5 377.2 2,722.8 
2019 3,100 105 160 67.7 0 68 0 11.5 412.2 2,687.8 
2020 3,100 105 193 67.7 0 73 0 11.5 450.2 2,649.8 
2021 3,100 105 205 67.7 0 78 0 11.5 467.2 2,632.8 
2022 3,100 105 203 67.7 0 83 0 11.5 470.2 2,629.8 
2023 3,100 105 200 67.7 0 88 0 11.5 472.2 2,627.8 
2024 3,100 105 200 67.7 0 93 0 11.5 477.2 2,622.8 
2025 3,100 105 200 67.7 0 98 0 11.5 482.2 2,617.8 
2026 3,100 105 200 67.7 0 103 0 11.5 487.2 2,612.8 
2027 3,100 105 200 67.7 0 103 0 11.5 487.2 2,612.8 
2028 3,100 105 200 67.7 0 103 0 11.5 487.2 2,612.8 
’29-37 3,100 105 200 67.7 0 103 0 11.5 487.2 2,612.8 
‘38-47 6 3,100 105 200 67.7 0 103 0 11.5 487.2 2,612.8 
‘48-77 7 3,100 105 200 67.7 0 50 8 0 11.5 434.2 2,665.8 

1 Information conveyed is volume at Imperial Dam from USBR CRWDA Exhibit B, volumes in KAF at Imperial Dam. For 2003-
2011 volumes are adjusted for USBR Decree Accounting actual values. For 2003-2011, IID Net Available for Consumptive Use 
may not equal Col 2 minus Col 10, due to IID uses not reported in this table. 

2 Second Amendment to IID/ MWD 1988 agreement provides that, starting in 2007, MWD transfer is fixed at 105 KAFY and can 
be reduced to 101.5 KAFY depending on tailwater return systems conservation and potable water project potentially funded 
by MWD. IID Total Reduction and IID Net Available for Consumptive Use have been recalculated to reflect this change. 

3 Salton Sea Mitigation volumes may vary based on conservation volumes and method of conservation. 
4 Would transfer water to MWD subject to satisfaction of certain conditions and to appropriate federal approvals, may also be 

subject to state approvals. Note: This transfer is not likely to occur given lack of progress on Salton Sea restoration as of 2012.  
5 Reductions include conservation for 1988 IID/MWD Transfer, IID/SDCWA Transfer, AAC Lining; SDCWA Transfer Mitigation, 

MWD Transfer w/Salton Sea Restoration (if any), and Misc. PPRs. Amounts are independent of increases and reductions as 
allowed under the IOPP.  

6 Assumes SDCWA does not elect termination in year 35. 
7 Assumes SDCWA and IID mutually consent to renewal term of 30 years. 
8 Modified from 100 KAFY shown in CRWDA Exhibit B as MWD will provide CVWD 50 KAFY of the 100 KAFY starting in year 46. 
Notes: Substitute transfers can be made provided total volume of water to be transferred remains equal or greater than 
amounts shown consistent with applicable federal approvals. Shaded columns represent amounts of water that may vary. 
Source: QSA CRWDA Exhibit B, p 13 <http://www.usbr.gov/lc/region/g4000/QSA/crwda.pdf>  

http://www.usbr.gov/lc/region/g4000/QSA/crwda.pdf
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 IID Historical Consumptive Use Amounts, 1988-2012 (AF) Table 7.

Year 
IID Water 

Users 
(USBR Report) 

IID/MWD 
Transfer 
Program 

IID/SDCWA 
Transfer 
Program 

Salton Sea 
Mitigation 

IID End of Year 
Overrun/Underrun 

(USBR Report) 

IID/CVWD 
Transfer 
Program 

AAC   
Lining 

1988 2,947,581       
1989 3,009,451       
1990 3,054,188 6,110      
1991 2,898,963 26,700      
1992 2,575,659 33,929      
1993 2,772,148 54,830      
1994 3,048,076 72,870      
1995 3,070,582 74,570      
1996 3,159,609 90,880      
1997 3,158,486 97,740      
1998 3,101,548 107,160      
1999 3,088,980 108,500      
2000 3,112,770 109,460      
2001 3,089,911 106,880      
2002 3,152,984 104,940      
2003 2,978,223 105,130 10,000 0 14,700   
2004 2,743,909 101,900 20,000 15,000 159,881   
2005 2,756,846 101,940 30,000 15,000 8,957   
2006 2,909,680 101,160 40,000 20,000 18,914   
2007 2,872,754 105,000 50,000 25,021 6,358   
2008 2,825,116 105,000 50,000 26,085 47,999 4,000 8,898 
2009 2,566,713 105,000 60,000 30,158 237,767 8,000 65,577 
2010 2,545,593 105,000 70,000 33,736 207,925 12,000 67,700 
2011 2,915,784 103,940 63,278 0 82,662 16,000 67,700 
2012 2,903,216 104,140 106,722 15,182 134,076 21,000 67,700 

Notes: Volumes in AF at Imperial Dam; not all IID QSA programs are shown on this table 

EXPECTED WATER AVAILABILITY – SINGLE DRY AND MULTIPLE DRY YEARS  

Because of the low rainfall in the IID water service area, dry and multiple-dry water year analysis 
assumes one of the following scenarios is in effect: 

1. USBR has declared a normal condition for deliveries to the Colorado River Lower Basin, and 
rainfall is scarce and creates drier than normal local conditions in the IID water service area. The 
year of 2006 with 0.43 inches of rain – well below the 93-year average of 3.15 inches – and 
relatively high IID consumptive use of Colorado River water is deemed the “dry” water year. 21 

2. USBR has declared a normal condition for deliveries to the Colorado River Lower Basin, and an 
apportionment has been declared by IID’s Board of Directors for the year.  

                                                 
21 Of course, commodity prices could have been down, in which case water use may not have been high. 
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3. USBR has declared a shortage for deliveries to the Colorado River Lower Basin, IID has 
outstanding overruns to pay back to the river, and an apportionment is in effect with or without 
conditions similar to those in 2012 IWSP Water Agreement sections 3.7 and 3.8 (see section ib 
IID Interim Water Supply for Non-Agricultural Projects, above.  

On November 28, 2006, the IID Board of Directors adopted Resolution No 22-2006 approving 
development and implementation of an Equitable Distribution Plan to deal with times when customers’ 
demand would exceed IID’s Colorado River supply – scenarios such as 2 and 3, above. As part of this 
Resolution, the IID Board directed the General Manager to prepare the rules and regulations necessary 
or appropriate to implement the plan within the district, which the board adopted in November 2006. 
The 2009 Regulations for EDP were created to enable IID to implement a water management tool 
(apportionment) to address years in which water demand is expected to exceed supply. A 2006 study by 
Hanemann and Brookes suggested that such conditions were likely to occur 40-50% of the years during 
the decade following the report. So far, for the ten years from 2003 through 2012, demand has 
exceeded supply by some amount for a total of six years (see Table 7, above).  

The EDP, adopted in 2007 allows the IID Board to institute an apportionment program. The 2006 
Hanemann-Brookes study stated supply was likely to exceed demand “4 or 5 times out of the next 10 
years”. 22 In the eight years from 2004 through 2011, IID was accounted as overrunning its annual water 
limit four times and as noted above, as of 2013, IID had an outstand overrun balance of over 200,000 AF.  

The IID 2013 Revised EDP, adopted by the Board on October 28, 2013, allows IID to pay back its 
outstanding overruns using EDP Apportionment, and it is expected that an annual EDP Apportionment 
will be established for each of the next several years, if not for the duration of the QSA/Transfer 
Agreements.. For purposes of this WSA, years with a shortage condition that impacts non-agricultural 
projects such as an IOPP payback obligation constitute “dry” years for IID.  

For single-dry year and multiple-dry water year assessments, not only does IID’s EDP govern; but when 
but so may provisions like sections 3.7 and 3.8 of the 2012 IWSP Water Agreement, as stated above.  
IOPP payback, EDP Apportionment, and the IWSP are further discussed under single-dry and multiple-dry 
year projections. 

Water Management under EDP Apportionment  

On January 1, 2013, the water level in Lake Mead was 1120.5 feet, and for the first time since the IOPP 
came into effect Lower Colorado River Basin water users face a shortage condition (Figure 7). For IID, this 
means that outstanding overruns must be paid back to the river in calendar years 2013 and 2014 as 
described below and shown in Table 8. 

 

                                                 
22Regarding the Equitable Distribution of Water in the Imperial Irrigation District Draft Final Report, Hanemann & Brookes, 
2006, <http://www.iid.com/Modules/ShowDocument.aspx?documentid=116> 8 Feb 2013 

http://www.iid.com/Modules/ShowDocument.aspx?documentid=116
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 Lake Mead IOPP Schematic Figure 7.

IID’s maximum allowable cumulative overrun account is 62,000 AF.23  Thus, for IID’s 2011 overrun of 
82,662 AF (which was published in 2012), 62,000 AF are to be paid back at the river in calendar year 
2013, with the remaining 20,662 AF to be paid back in 2014; however, due to an early payback of 6,290 
AF in 2012, IID has 55,710 AF to pay back in 2013 and 20,662 AF of the 2011 overrun to pay back in 
2014. In addition, because of the low level of Lake Mead on Jan 1, 2013, IID’s entire 2012 overrun of 
134,076 AF must be paid back in 2014, for a total of 154,738 AF in 2014. Furthermore, under the terms 
of the IOPP, no overruns are allowed in year when payback is required. 

 IID Inadvertent Overrun Payback to the Colorado River under the IOPP, 2012-2014  Table 8.
Calendar Year of  

Payback 
2011 Overrun  
Payback (AF) 

2012 Overrun  
Payback (AF) 

Payback Total for 
Calendar Year (AF) 

2013 55,710 - 55,710 
2014 20,662 134,076 154,738 

Total Payback 76,372 134,076 210,448 
Notes: All values are consumptive use volumes at Imperial Dam (AF).  2013 Payback Total was 62 KAF, but in 2012 IID had 
6,290 AF of early payback, reducing volume to 55,710 AF 

The 2013 IOPP payback obligation and prohibition on overruns in payback years, led the IID Board to 
implement an apportionment program pursuant to the 2009 Regulations for EDP, which were 
subsequently revised and modified. The Revised 2013 EDP was version approved and adopted by the IID 
Board on October 28, 2013 (see Attachment B).. The Revised 2013 EDP also establishes an agriculture 
water clearinghouse to facilitate the movement of apportioned water between agricultural water users 
and between farm units. This is to allow growers and IID to balance water demands for different types 
                                                 
23 For IID Quantified Amount: 3.1 MAFY *10 percent = 310,000 AF allowable cumulative overrun account amount; minimum 
repayment in a calendar year is the less of 310,000 * 20 percent = 62,000 or the amount in the account, if less than 62,000 AF. 



IID SB 610 WSA Boilerplate Text 
 

30 

of crops and soils with the apportionment s that are made. IID’s Water Conservation Committee agreed 
on a July 1, 2013 start date for the agricultural water clearinghouse 

Generally, the EDP Apportionment is not expected to impact industrial use. However, given the 
possibility of continuing drought on the Colorado River and other stressors, provisions such as the 2012 
IWSP Water Agreement sections 3.7 and 3.8 as well for dry and multiple dry year water assessment 
may come into effect. However, IID has agreed to work with project proponents to ensure to the 
extent possible that the IWSP Water Agreement terms will not negatively impact project operation. 

Dry Year Demand 

In the case of demand, IID notes that, in general, an inch of rainfall over the IID service area can result in 
40,000 to 60,000 AF of reduction in IID’s consumptive use of Colorado River water as measured at 
Imperial Dam. Calendar year 2003 had rainfall of 2.72 inches – the closest in recent years to the 93-year 
average of 3.15 inches. For this reason, 2003 is deemed a “normal” year. IID’s projected Net 
Consumptive Use (CRWDA Exhibit B) amount that year (2003) was 2,963.5 KAF (see Table 4). 

 Note: USBR 2003 Decree Accounting Report shows actual IID Net Consumptive Use for 2003 as •
2,978,223 AF, with an overrun of 14,700 AF  (See Table 7) 

For the selected “dry” water year of 2006, with 0.43 inches of rainfall, IID projected Net Consumptive 
Use was 2,909,500 AF (Table 3 – CRWDA Exhibit B); actual Net Consumptive Use was 2,909,680 AF (USBR 
2006 Decree Accounting report), with an overrun of 18,914 AF, see Table 7). Agronomic and/or 
agricultural economic conditions always influence individual farm management decisions and practices 
and, thus, impacted water use in 2006. 

Assumption: 

For this WSA it is assumed that, during a “dry” year, water availability to Imperial Valley water users will 
be 50,000 AF less for every inch of rainfall than normal year rainfall (93-year average of 3.15 inches). 
That in turn, could reduce consumptive use of Colorado River water, especially in a year an inadvertent 
overrun is not allowed because a payback is in effect and an EDP Apportionment is in effect. 

Given:  

IID system and AAC “losses” are the same in normal, wet or dry years; and using 2003 as a base, the 
following give “Normal Year” and “Dry Year” values: 

Normal Year: 

 2003 Projected Net Consumptive Use (CRWDA Exhibit B, at Imperial Dam) =2,968,400 AF  •
 2003 Effective Rainfall (Imperial Valley) = (3.05 inches) x (50,000 AF) = 157,500 AF  •
 2003 “Normal Year” Water Availability = 2,968,400 AF + 157,500 AF = 3,125,900 AF less “losses” •

Dry Year: 
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 2006 Rainfall = 0.43 inches (the driest year since 1956) •
 2006 Effective Rainfall = (0.43 inches) x (50,000 AF) = 21,500 AF •
 2006 “Dry Year” Water Availability = 2,968,400 AF + 21,500 AF = 2,989,900 AF less “losses” •

This illustrates that water availability in a Dry Year could be around 136,000 AF less than in a Normal Year 
and that an overrun might be less likely in a Normal Year than in a Dry Year. However, due to the small 
difference in rainfall in a Dry and Normal year in the arid Imperial Valley, the impact of agricultural 
economic decisions may override this distinction. 

Note that while effective rainfall may or may not reduce the amount of Colorado River water needed by 
agricultural and urban users, it will positively impact the Salton Sea. Effective rainfall has no impact on 
a(n) industrial/residential/commercial/. . .  use of Colorado River water. 

Dry Year Supply 

On October 28, 2013, in Board Resolution No. 26-2013, the IID Board approved and adopted 
modifications to the Revised 2013 Equitable Distribution Plan (see Attachment B)24.The modified 
Revised 2013 EDP is the mechanism by which EDP Apportionment is being administered, with specifics 
for non-agricultural users, as follows: 

3.1 Apportionment of Supply. The District shall annually apportion the Available Water 
Supply among the types of water users in the District using the following criteria: 

a. Municipal Users – Base amount of 2006 usage plus current District-wide average 
use per capita multiplied by the increase in population since 2006. 

b. Industrial Users – For existing contracts, estimated based on past use, not to 
exceed contracted amount and contract terms.  For new contracts, estimated based on 
anticipated use, not to exceed contract amount and contract terms, taking into 
consideration the Integrated Water Resources Management Plan. 

c. Lots, Dairies and Fish Farms – Estimated based upon past use and consideration of 
future changes. 

d. Environmental Resources Water—Estimated based upon the amount reasonably 
necessary to achieve the purposes of the District's commitments, taking past use into 
account. 25 

e. Agricultural Lands – Subtract the estimated demand for categories in Subsections a 
through (d) above from the Available Water Supply. Under a Straight Line 

                                                 
24 IID Board Resolution 26-2013, approving and adopting the modified Revised 2013 Equitable Distribution Plan. 
<http://www.iid.com/Modules/ShowDocument.aspx?documentid=8319>  
25 Environmental Resources Water is water that I ID  agrees to provide to habitat or other resource areas pursuant to: 
regulatory permits (excluding water to the Salton Sea relating to transferred water), contract, or voluntarily. 

http://www.iid.com/Modules/ShowDocument.aspx?documentid=8319
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Apportionment, divide the remaining Available Water Supply by the total number of 
Eligible Agricultural Acres to determine the Apportionment per Eligible Agricultural Acre. 
Under a different Method of Apportionment, the Apportionment will be calculated for 
Eligible Agricultural Acres based on that Method of Apportionment. The full 
Apportionment of Eligible Agricultural Acres that are no longer receiving agricultural water 
service (such as renewable energy generation projects) and have been designated as 
suitable for the Temporary Land Conversion Fallowing Policy, is subject to a District 
Conservation Assignment. 

3.2 Non-Agricultural Water Users 

a. District shall notify Non-Agricultural Users of their Apportionment no later than 
December 1, prior to the beginning of the Water Year.  

b. Non-Agricultural Water Users shall be allowed to use that amount of water needed for 
reasonable and beneficial use.  If a Non-Agricultural Water User’s usage exceeds the 
amount of apportionment quantified for its usage, the fee for the excess amount of 
water shall be the Water User’s standard water rate plus the Conserved Water Rate 
[rate specified in the District's Rate Schedule 13]. 

3.3 Agricultural Water Users 

 [Text not included in this section, as does not pertain to this Project.] 

3.4 IID Board of Directors may terminate the implementation of an annual Apportionment 
at any time at its discretion or upon recommendation of the Water Conservation 
Advisory Board.  The District shall track actual water demands during the Water Year. 

6.2 The General Manager is authorized and directed to do any and all things necessary to 
implement and effectuate these Regulations in a manner consistent with this policy, including 
the temporary modification of any dates necessary to facilitate implementation. 

For the purposes of this municipal/industrial/ . . Project, Revised 2013 EDP Sections 3.1.a/3.1.b and 
3.2.a and 3.2.b apply. 
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WATER AVAILABILITY FOR A 20-YEAR PERIOD TO MEET PROJECTED 
DEMANDS 

IID’s quantified Net Consumptive Use at Imperial Dam is documented in CRWDA Exhibit B (Table 6), 
through the year 2047. The decrease in Net Consumptive Use during these years is the result of the AAC 
lining and on-farm and system efficiency conservation projects by IID and Imperial Valley agricultural 
water users. Therefore, the reduction in use is designed not to impact the productivity of the Imperial 
Valley; however, the Salton Sea will be impacted. 

IID’s Priority 3(a) Quantified Amount of 3.1 MAF annually is guaranteed under the QSA/Transfer 
Agreements; and the Net Consumptive Use Amount (Table 6, Column 11) is generally considered a 
reliable yield, especially with the ability to overrun and payback the overruns in subsequent years. This 
becomes problematic only when Lake Mead’s elevation is at or below elevation 1125 feet, and IID has a 
large volume of overruns to payback in one calendar year instead of three calendar years. This occurred 
in 2012 such that in 2013 and 2014 IID will be required to pay back over 200,000 AF to the river. 

Water availability for this project for a 20-year period is no different from water availability during a 
single dry year, due to the stability of the water supply. 

EXPECTED WATER DEMANDS FOR THE PROJECT  
Describe project details related to proposed/anticipated project water use. In addition, the Applicant 
is proposing to use a Californa Certified Water Supplier to provide drinking water.  Project water uses 
are summarized in Table 9. 

 Project Water Uses (AFY) Table 9.
Use Acre-Feet per Year 
Raw Water for Type of Use Amount 
Raw Water for Type of Use Amount 
Raw Water for Type of Use Amount 
Raw Water for Type of Use Amount 
Raw Water for Type of Use Amount 
Raw Water for Type of Use Amount 

TOTAL RAW WATER USAGE Total  Amount 
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PUBLIC WATER SYSTEM/LEAD AGENCY FINDINGS 
1. Imperial Irrigation District (IID) serves as the regional wholesale water supplier, importing raw 

Colorado River water and delivering it, untreated, to agricultural, municipal, industrial, 
environmental and recreational water users within its Imperial Unit water service area. 

2. IID is the regional surface water wholesaler and delivers raw, untreated Colorado River water to 
most of the Imperial Valley.  IID is not a public water system and does not treat or supply potable 
water. 

3. IID’s entitlement to consumptive use of Colorado River water is capped at 3.1 million acre-feet 
(MAF) pursuant to the Quantification Settlement Agreement.  In 2010, IID consumptively used 
2,545,593 AF of Colorado River water (volume at Imperial Dam); 2,506,209 AF were delivered to 
customers of which 2,327,051 AF or 91.4 percent went to agricultural users. The amount 
delivered to agricultural users was 95.5 percent in 2011. 

4. Unless IID undertakes capital supply augmentation projects such as groundwater storage or 
desalination of brackish groundwater, IID agricultural water deliveries may be impacted by 
future municipal, commercial and industrial growth in the Imperial Valley. 

5. Reduction of IID’s net consumptive use of Colorado River water under the terms of the 
Colorado River Water Delivery Agreement is to be the result of efficiency conservation 
measures.  Agricultural consumptive use in the Imperial Valley will not decline. However, IID 
operational spill and tailwater will decline, impacting the Salton Sea.  

6. Due to the dependability of IID’s water rights, Colorado River flows, and Colorado River storage 
facilities for Colorado River water, it is unlikely that the water supply of IID would be disrupted, 
even in dry years or under shortage conditions.  

7. Due to ongoing Colorado River drought conditions, Lake Mead’s declining elevation, reduced 
inflows from Lake Powell, and the application of the federal Inadvertent Overrun and Payback 
Policy, which includes the inability of IID to overrun its annual entitlement when paying back 
previous years’ overruns, the IID Board has implemented an annual apportionment program 
(otherwise known as the Equitable Distribution Plan or EDP).   

8. IID’s EDP apportions water to its municipal, commercial and industrial users prior to calculating 
the agricultural apportionment.  The agricultural apportionment ranges from 2.86 AF/AC to 7.86 
AF/AC for calendar year 2014. 

9. Historically, IID has never been denied the right to use the annual volume of water it has 
available for its consumptive uses under its entitlement. 

10. If required under IID’s Interim Water Supply Policy (IWSP), water for this Project will be supplied 
to the Project site via an agreement for water supply with the IID.  The water supply agreement 
will define the conditions under which the Project’s water supply might be impacted.  Under 
such conditions, the Project proponent will work with IID to ensure it can manage any reduction.  
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Provided a water supply agreement is approved and executed by IID under the provisions of its 
IWSP, IID will have a sufficient water supply to support the water demands of this Project. 

11. This Project is estimated to use XX AF of water per year.  This is an increase of XX AF per year 
when compared to historical water usage for the Project site.   

12. Based on the entire record and the environmental document prepared for this Project pursuant 
to the California Environmental Quality Act, Cal. Public Resources Code sections 21000, et seq., 
[Insert public water system or lead agency here] hereby finds that the projected water supplies 
will be sufficient to satisfy the demands of this Project, in addition to existing and planned 
future uses.  
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ASSESSMENT CONCLUSION 
This Water Supply Assessment has determined that IID water supply is/is not adequate for this project. 
The Imperial Irrigation District’s IWSP for Non-Agricultural Projects has dedicated 25,000 AF of IID’s 
annual water supply to serve new projects. To date over XXXX AF per year remain available for new 
projects ensuring reasonably sufficient supplies for new non-agricultural water users. The project water 
demand of approximately XXXX AF represents  XX.X % of the unallocated supply set aside for non-
agricultural projects. As a non-agricultural project, the Project/Facility Name Facility may be 
susceptible to delivery cutbacks when an EDP Apportionment is in effect, but these cutbacks should be 
minor and will not affect project operations.  The amount of water available and the stability of the 
water supply chain ensure that this facility’s water needs will be met for the next 20 years. 
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ACRONYMS 
AAC All-American Canal 
AC Acre 
AF Acre-Foot, or Acre-Feet 
AFY Acre-Feet per Year 
AOP Annual Operating Plan 

  
BMPs Best Management Practices 

  
CAP Central Arizona Project 
CDCR California Department of Corrections and Rehabilitation 
CDPH California Department of Public Health 
CDWR California Department of Water Resources 
CEQA California Environmental Quality Act 
CRWDA Colorado River Water Delivery Agreement 
CSA County Service Area 
CUP Conditional Use Permit 
CVWD Coachella Valley Water District 

  
Decree Accounting Report USBR Colorado River Accounting and Water Use Report [for] 

Arizona, California and Nevada 
DU Dwelling Units 

  
EDP IID Regulations for Equitable Distribution Plan (Rev. Oct 28, 2013) 
EPP Emergency Preparedness Program 

  
GPD Gallons per Day 
GPCPD Gallons per Capita per Day  
GPDPA Gallons per Day per Acre  
GP General Plan 
GPM Gallons per Minute 
GPU General Plan Update 

  
ICS Intentionally Created Surplus 
IID Imperial Irrigation District 
Imperial IRWMP Imperial Integrated Regional Water Management Plan 
IOPP Inadvertent Overrun Payback Policy 
ISG Interim Surplus Guidelines 
IRWMP IID Integrated Resources Water Management Plan (2009 draft) 
IWSP IID Interim Water Supply Policy 

  
KAF Thousand Acre-Feet 
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KAFY Thousand Acre-Feet per Year 

  
LCR Lower Colorado River 
LCRWSP Lower Colorado River Water Supply Project   
  
MAF Million Acre-feet 
MCI Municipal, Commercial, Industrial 
MF Multi-family 
Mg Milligram 
MG Million Gallons 
MGD Million Gallons per Day  
MGY Million Gallons per Year  
Mg/L Milligrams per Liter  
MSL Mean Sea Level 
MW Megawatt 
MWD Metropolitan Water District of Southern California 

  
N/A Not Applicable 
NAF El Centro Naval Air Facility El Centro 
NAFTA North American Free Trade Agreement 
ND Negative Declaration 

  
PPRs Present Perfected Water Rights 
PVC Polyvinyl Chloride 
PVID Palo Verde Irrigation District 
PWWF Peak Wet Weather Flow 

  
QSA/Transfer Agreements Quantification Settlement Agreement and Related Agreements 

  
R1 Low Density Residential 
ROD Record of Decision 

  
SB Senate Bill 
SDI Supply/Demand Imbalance  
SDCWA San Diego County Water Authority 
SDWA USEPD Safe Drinking Water Act 
SF Single Family 
SR State Route 

  
TDS Total Dissolved Solids 

  
USBR United States Bureau of Reclamation 
USDOI United States Department of Interior 
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USEPA United States Environmental Protection Agency 

 
 WSA Water Supply Assessment  

WTP Water Treatment Plant  
WWTP Wastewater Treatment Plan 
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ATTACHMENT A:  IID INTERIM WATER SUPPLY POLICY FOR NON-
AGRICULTURAL PROJECTS26 

1.0 Purpose. 

Imperial Irrigation District (the District) is developing an Integrated Water Resources Management Plan 
(IWRMP) 27  that will identify and recommend potential programs and projects to develop new water 
supplies and new storage, enhance the reliability of existing supplies, and provide more flexibility for 
District water department operations, all in order to maintain service levels within the District's existing 
water service area.  The first phase of the IWRMP is scheduled to be completed by the end of 2009 and 
will identify potential projects, implementation strategies and funding sources.  Pending development of 
the IWRMP, the District is adopting this Interim Water Supply Policy (IWSP) for Non-Agricultural 
Projects, as defined below, in order to address proposed projects that will rely upon a water supply from 
the District during the time that the IWRMP is still under development.  It is anticipated that this IWSP 
will be modified and/or superseded to take into consideration policies and data developed by the 
IWRMP. 

2.0 Background. 

The IWRMP will enable the District to more effectively manage existing water supplies and to maximize 
the District's ability to store or create water when the available water supplies exceed the demand for 
such water.  The stored water can be made available for later use when there is a higher water demand.  
Based upon known pending requests to the District for water supply assessments/verifications and 
pending applications to the County of Imperial for various Non-Agricultural Projects, the District 
currently estimates that up to 50,000 acre feet per year (AFY) of water could potentially be requested 
for Non-Agricultural Projects over the next ten to twenty years.  Under the IWRMP the District shall 
evaluate the projected water demand of such projects and the potential means of supplying that 
amount of water.  This IWSP currently designates up to 25,000 AFY of water for potential Non-
Agricultural Projects within IID's water service area.  Proposed Non-Agricultural projects may be 
required to pay a Reservation Fee, further described below.  The reserved water shall be available for 
other users until such Non-Agricultural projects are implemented and require the reserved water supply. 
This IWSP shall remain in effect pending the approval of further policies that will be adopted in 
association with the IWRMP.  

3.0 Terms and Definitions.   

3.1 Agricultural Use.  Uses of water for irrigation, crop production and leaching.  

                                                 
26 IID Board Resolution 31-2009. Interim Water Supply Policy for New Non-Agricultural Projects. September 29, 2009. 
<http://www.iid.com/Modules/ShowDocument.aspx?documentid=1233> 
27 The 2009 Draft IID IWRMP has been superseded by the October 2012 Imperial IRWMP, which incorporates the conditions of 
the IWSP by reference. 

http://www.iid.com/Modules/ShowDocument.aspx?documentid=1233
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3.2 Connection Fee.  A fee established by the District to physically connect a new Water User to the 
District water system. 

3.3 Industrial Use.  Uses of water that are not Agricultural or Municipal, as defined herein, such as 
manufacturing, mining, cooling water supply, energy generation, hydraulic conveyance, gravel washing, 
fire protection, oil well re-pressurization and industrial process water. 

3.4 Municipal Use.  Uses of water for commercial, institutional, community, military, or public water 
systems, whether in municipalities or in unincorporated areas of Imperial County. 

3.5 Mixed Use.  Uses of water that involve a combination of Municipal Use and Industrial Use.  

3.6 Non-Agricultural Project.  Any project which has a water use other than Agricultural Use, as 
defined herein.   

3.7 Processing Fee.  A fee charged by the District Water Department to reimburse the District for 
staff time required to process a request for water supply for a Non-Agricultural Project. 

3.8 Reservation Fee.  A non-refundable fee charged by the District when an application for water 
supply for a Non-Agricultural Project is deemed complete and approved.  This fee is intended to offset 
the cost of setting aside the projected water supply for the project during the period commencing from 
the completion of the application to start-up of construction of the proposed project and/or execution 
of a water supply agreement.  The initial payment of the Reservation Fee will reserve the projected 
water supply for up to two years.  The Reservations Fee is renewable for up to two additional two-year 
periods upon payment of an additional fee for each renewal. 

3.9 Water Supply Development Fee.  An annual fee charged to some Non-Agricultural Projects by 
the District, as further described in Section 5.2 herein.  Such fees shall assist in funding IWRMP or 
related water supply projects, 

3.10 Water User.  A person or entity that orders or receives water service from the District. 

4.0. CEQA Compliance. 

4.1 The responsibility for CEQA compliance for new development projects within the 
unincorporated area of the County of Imperial attaches to the County of Imperial or, if the project is 
within the boundaries of a municipality, the particular municipality, or if the project is subject to the 
jurisdiction of another agency, such as the  California Energy Commission, the particular agency.  The 
District will coordinate with the County of Imperial, relevant municipality, or other agency to help 
ensure that the water supply component of their respective general plans is comprehensive and based 
upon current information.  Among other things, the general plans should assess the direct, indirect and 
cumulative potential impacts on the environment of using currently available water supplies for new 
industrial, municipal, commercial and/or institutional uses instead of the historical use of that water for 
agriculture.  Such a change in land use, and the associated water use, could potentially impact land uses, 
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various aquatic and terrestrial species, water quality, air quality and the conditions of drains, rivers and 
the Salton Sea. 

4.2 When determining whether to approve a water supply agreement for any Non-Agricultural 
Project pursuant to this IWSP, the District will consider whether potential environmental and water 
supply impacts of such proposed projects have been adequately assessed, appropriate mitigation has 
been developed and appropriate conditions have been adopted by the relevant land use 
permitting/approving agencies, before the District approves any water supply agreement for such 
project. 

5.0. Applicability of Fees for Non-Agricultural Projects. 28 

5.1 Pursuant to this Interim Water Supply Policy, applicants for water supply for a Non-Agricultural 
Project shall be required to pay a Processing Fee and may be required to pay a Reservation Fee as 
shown in Table A.  All Water Users shall also pay the applicable Connection Fee, if necessary, and regular 
water service fees according to the District water rate schedules, as modified from time to time. 

5.2 A Non-Agricultural Project may also be subject to an annual Water Supply Development Fee, 
depending upon the nature, complexity, and water demands of the proposed project.  The District will 
determine whether a proposed Non-Agricultural Project is subject to the Water Supply Development 
Fee for water supplied pursuant to this IWSP as follows: 

5.2.1. A proposed project that will require water for a Municipal Use shall be subject to an annual 
Water Supply Development Fee as set forth in Table B if the projected water demand for the project is in 
excess of the project’s estimated population multiplied by the District-wide per capita usage.  Municipal 
Use projects without an appreciable residential component will be analyzed under sub-section 5.2.3.   

5.2.2. A proposed project that will require water for an Industrial Use located in an unincorporated 
area of the County of Imperial shall be subject to an annual Water Supply Development Fee as set forth 
in Table B. 

5.2.3. The applicability of the Water Supply Development Fee set forth in Table B to Mixed Use 
projects, Industrial Use projects located within a municipality, or Municipal Use projects without an 
appreciable residential component, will be determined by the District on a case-by-case basis, 
depending upon the proportion of types of land uses and the water demand proposed for the project.   

5.3. A proposed Water User for a Non-Agricultural Projects may elect to provide some or all of the 
required water supply by paying for and implementing some other means of providing water in a 
manner approved by the District, such as conservation projects, water storage projects and/or use of an 
alternative source of supply, such as recycled water or some source of water other than from the 
District water supply.  Such election shall require consultation with the District regarding the details of 

                                                 
28 The most recent fee schedules can be found in a link at IID/Water/ Municipal, Industrial and Commercial Customers; or visit 
by URL at <http://www.iid.com/index.aspx?page=152> 

http://www.iid.com/index.aspx?page=152
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such alternatives and a determination by the District, in its reasonable discretion, concerning how much 
credit, if any, should be given for such alternative water supply as against the project's water demand 
for purposes of determining the annual Water Supply Development Fee for such project. 

5.4 The District Board shall have the right to modify the fees shown on Tables A and B from time to 
time. 

6. Water Supply Development Fees collected by the District under this IWSP shall be accounted for 
independently, including reasonable accrued interest, and such fees shall only be used to help fund 
IWRMP or related District water supply projects.  

7. Any request for water service for a proposed Non-Agricultural Project that meets the criteria for 
a water supply assessment pursuant to Water Code Sections 10910-10915 or a water supply verification 
pursuant to Government Code Section 66473.7 shall include all information required by Water Code 
Sections 10910 –10915 or Government Code Section 66473.7 to enable the District to prepare the water 
supply assessment or verification.  All submittals should include sufficient detail and analysis regarding 
the project’s water demands, including types of land use and per capita water usage, necessary to make 
the determinations outlined in Section 5.2.  

8. Any request for water service for a proposed Non-Agricultural Project that does not meet the 
criteria for a water supply assessment pursuant to Water Code Section 10910-10915 or water supply 
verification pursuant to Government Code Section 66473.7 shall include a complete project description 
with a detailed map or diagram depicting the footprint of the proposed project, the size of the footprint, 
projected water demand at full implementation of the project and a schedule for implementing water 
service.  All submittals should include sufficient detail and analysis regarding the project’s water 
demands, including types of land use and per capita water usage, necessary to make the determinations 
outlined in Section 5.2. 

9. All other District rules and policies regarding a project applicant or Water User's responsibility 
for paying connection fees, costs of capital improvements and reimbursing the District for costs of staff 
and consultant's time, engineering studies and administrative overhead required to process and 
implement projects remain in effect.   

10. Municipal Use customers shall be required to follow appropriate water use efficiency best 
management practices (BMPs), including, but not limited to those established by the California Urban 
Water Conservation Council BMP’s (see http://www.cuwcc.org/mou/exhibit-1-bmp-definitions-schedules-

requirements.aspx), or other water use efficiency standards, adopted by the District or local government 
agencies.  

11. Industrial Use customers shall be required to follow appropriate water use efficiency BMP’s, 
including but not limited to those established by the California Urban Water Conservation Council and 
California Energy Commission, as well as other water use efficiency standards, adopted by the District or 
local government agencies.  

http://www.cuwcc.org/mou/exhibit-1-bmp-definitions-schedules-requirements.aspx
http://www.cuwcc.org/mou/exhibit-1-bmp-definitions-schedules-requirements.aspx
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12. The District may prescribe additional or different BMPs for certain categories of Municipal and 
Industrial Water Users.   
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ATTACHMENT B:  IID EQUITABLE DISTRIBUTION PLAN29 
Adopted December 11, 2007 
Revised November 18, 2008 
Revised April 07, 2009 
Revised April 23, 2013 
Revised May 14, 2013 
Revised October 28, 2013 
 
 

1.0  Purpose. 
 

1.1 Purpose.  The Imperial Irrigation District ("District” or “ IID”) is  authorized by State law to 
adopt rules and regulations for the equitable distribution of water within the District. The District 
Board has approved a plan for the equitable apportionment of the available water supply (the 
"Equitable Distribution Plan").  This Equitable Distribution Plan strictly prohibits individual 
landowners or water users from transferring water and/or water rights outside the IID service area, 
but does allow for an intra-district clearinghouse for the movement of agricultural water between IID 
Agricultural Water Users and Farm Units within the IID water service area.  Pursuant to Resolution No.  
26-2013, the IID Board of Directors h a s  adopted this Equitable Distribution Plan. 

2.0 Terms and Definitions. 
 

2.1 Agricultural Water.  Water used for irrigation, related to agricultural purposes, duck ponds, 
and algae farming.  Pipe and small parcel water service as identified by the District’s Rules and 
Regulations Governing the Distribution and Use of Water is not included in this definition pursuant to 
Section 2.21 herein. 

2.2 Water Clearinghouse or Clearinghouse.  A program administered by the District or other 
entity authorized by the IID Board of Directors to provide a means by which qualified Agricultural 
Water Users can transfer water within the IID water service area during a Water Year pursuant to 
Section 5.0 herein. 

2.3 Agricultural Water Distribution Board. A committee of Agricultural Water Users and/or 
landowners designated to provide oversight and decision-making to the Agricultural Water 
Clearinghouse. 

2.4 Agricultural Water User.  A District Water User that uses Agricultural Water. 

                                                 
29 IID Board Resolution 26-2013. Revised Equitable Distribution Plan. October 28. 2013. 
<http://www.iid.com/Modules/ShowDocument.aspx?documentid=8319> 

http://www.iid.com/Modules/ShowDocument.aspx?documentid=8319
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2.5 Apportionment.  The amount of water equitably apportioned among District Water Users 
pursuant to Section 3.1 herein. 

2.6 Available Water Supply.  Water available to the District minus District Operational Water, 
system efficiency conservation subject to transfer, 11,500 AF for miscellaneous present perfected rights, 
and any Water Management Reduction. 

2.7 Conserved Water Rate.  The rate specified in the District's Rate Schedule 13. 

2.8 Cropland.  Irrigable acreage within the District service area divided into fields based on the 
[proprietary] District Geospatial Data Base compiled from IID records, inspections and U.S. 
Consolidated Farm Service Agency (CFSA) Common Land Unit (CLU) standards, or other defined 
acreage database such as the assessor’s parcel records as recommended by an advisory committee 
and approved by the IID Board of Directors. 

2.9 District.  Imperial Irrigation District. 

2.10 District Conservation Assignment. Apportionment contractually or automatically assigned to 
IID for water conservation purposes from lands participating in or designated for participation in any 
District On-Farm Efficiency Conservation Program, Fallowing Programs or other District conservation 
programs, or subject to the Temporary Land Conversion Fallowing Policy or Interim Water Supply 
Policy per the terms and conditions set forth in those program agreements and/or IID policies. 

2.11 District Fallowing Program. Any program administered by the District to create conserved 
water by fallowing agricultural lands per the terms and conditions set forth in those program 
agreements and/or IID policies, including the Temporary Land Conversion Fallowing Policy. 

2.12 District On-Farm Efficiency Conservation Program.  Any program administered by the District 
to create conserved water by on-farm efficiency projects per the terms and conditions set forth in those 
program agreements and/or IID policies. 

2.13 District System Conservation Program/Projects. An integrated package of system 
improvements to existing infrastructure and construction of new facilities designed to conserve 
water. 

2.14 District Water User. Any user of water supplied by the District. 

2.15 Eligible Agricultural Acres. Acreage that is subject to the Temporary Land Conversion Fallowing 
Policy or meets all the following tests: 

a. Cropland greater than 5 acres; 

b. Used for crop production, duck ponds or algae farming; 
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c. Current with water availability charges and water bills; and 

d. Connected to District water distribution system. 

2.16 Environmental Resources Water. Water that the District agrees to provide to habitat or 
other resource areas pursuant to: regulatory permits (excluding water to the Salton Sea relating to 
transferred water), contract, or voluntarily. 

2.17 Farm Unit. A grouping designated by an Agricultural Water User of one or more water 
accounts comprised of one or more fields leased or owned by the Agricultural Water User that can 
share the Apportionment for those fields. 

2.18 Method of Apportionment. The method used to determine the Apportionment for Agricultural 
Water Users during a Water Year.  Apportionment models understood and discussed to date are 
historical, straight line, soil type and hybrids of a combination of these methods.  The default 
Method of Apportionment is Straight Line Apportionment, which may be changed for any Water 
Year prior to the notification period set forth in Section 3.3 herein at the discretion of the IID 
Board of Directors. 

2.19 Non-Agricultural Water. All water supplied by the District that is not Agricultural Water, 
including, but not limited to, water supplied to municipal water users, industrial water users, feed lots, 
dairies, fish farms and Environmental Resources Water. 

2.20 Non-Agricultural Water User. A District Water User that uses Non- Agricultural Water within 
the District. 

2.21 Operational Water. Either a direct loss or a reduction in water available for Apportionment 
because of seepage, evaporation or other losses in the District distribution system, as well as small 
parcel and pipe water service, adjusted for calculated losses associated with reduced IID diversions. 

2.22 Overrun Payback Program. A program consistent with the federal Inadvertent Overrun and 
Payback Policy or other federal policies or programs to which the District may be subject, by which 
the cost of and/or responsibility for any District payback obligation will be borne by those water 
users responsible for exceeding the Apportionment in a Water Year (adjusted for any Clearinghouse 
water transferred into or out of a water user’s Farm Unit) should a District overrun occur in that Water 
Year. 

2.23 Straight Line Apportionment. A Method of Apportionment used to determine the 
Apportionment for Agricultural Water Users based on a proration per Eligible Agricultural Acre 
pursuant to Section 3.1 herein. 
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2.24 Take-or-Pay Basis. An obligation that Agricultural Water Users pay, pursuant to the District’s 
Water Rate Schedules and Rules and Regulations Governing the Distribution and Use of Water, for all of 
the Apportionment accepted for a field, irrespective of whether the water was used or not. 

2.25 Water Card. The common term for the "Certificate of Ownership and Authorization of 
Owner Designee or Tenant" described in Regulation No. 3 of the District's Rules and Regulations 
Governing the Distribution and Use of Water.  The Water Card provides information i.e., Cropland, 
name and address of owner and any lessees, APN, gate and canal providing water service, identity 
of person authorized to order water/receive notices from the District, who is obligated to pay, and 
similar information. 

2.26 Water Management Reduction. A reduction in water available for Apportionment, or a 
percentage reduction in a Farm Unit’s Apportionment, because of a District-wide overrun payback 
requirement mandatory program, or regulatory limitation of or reduction in IID’s Colorado River water 
supply. 

2.27 Water Year. Each 12-month period that begins on January 1 and ends on December 31. 

3.0 Distribution. 
 

3.1 Apportionment of Supply. The District shall annually apportion the Available Water Supply 
among the types of water users in the District using the following criteria: 

a. Municipal Users – Base amount of 2006 usage plus current District-wide average use 
per capita multiplied by the increase in population since 2006. 

b. Industrial Users – For existing contracts, estimated based on past use, not to exceed 
contracted amount and contract terms.  For new contracts, estimated based on anticipated 
use, not to exceed contract amount and contract terms, taking into consideration the 
Integrated Water Resources Management Plan. 

c. Feed Lots, Dairies and Fish Farms – Estimated based upon past use and consideration 
of future changes. 

d. Environmental Resources Water—Estimated based upon the amount reasonably necessary 
to achieve the purposes of the District's commitments, taking past use into account. 

e. Agricultural Lands – Subtract the estimated demand for categories in Subsections a 
through (d) above from the Available Water Supply. Under a Straight Line Apportionment, 
divide the remaining Available Water Supply by the total number of Eligible Agricultural 
Acres to determine the Apportionment per Eligible Agricultural Acre. Under a different 
Method of Apportionment, the Apportionment will be calculated for Eligible Agricultural Acres 
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based on that Method of Apportionment. The full Apportionment of Eligible Agricultural Acres 
that are no longer receiving agricultural water service (such as renewable energy generation 
projects) and have been designated as suitable for the Temporary Land Conversion Fallowing 
Policy, is subject to a District Conservation Assignment. 

3.2 Non-Agricultural Water Users. 

a. District shall notify Non-Agricultural Users of their Apportionment no later than December 
1, prior to the beginning of the Water Year.  

b. Non-Agricultural Water Users shall be allowed to use that amount of water needed for 
reasonable and beneficial use.  If a Non-Agricultural Water User’s usage exceeds the amount 
of apportionment quantified for its usage, the fee for the excess amount of water shall be 
the Water User’s standard water rate plus the Conserved Water Rate. 

3.3 Agricultural Water Users. 

a. Agricultural Water Users must complete and keep current the Water Card and any 
Farm Unit designations to receive an Apportionment and delivery of water. It is the 
Agricultural Water User’s responsibility to keep Farm Unit designations current. 

b. A written notice of the apportionment per Eligible Agricultural Acre and the number 
of Eligible Agricultural Acres per owner shall be sent to the landowner, lessee and the 
authorized representative no later than October 31 prior to the beginning of the Water Year. 

c. Prior to the start of the Water Year, the landowner or authorized representative of Eligible 
Agricultural Acres must, using a District form, with written consent of the lessee (if any): 
Take-or-Pay Basis. 

1. Accept some, all or none of the Apportionment on a Take-or-Pay Basis. 

2. Reserve some or all of the Apportionment on a Take-or-Pay Basis for the use 
of a future lessee.  The landowner remains responsible for payment on a Take-or-
Pay Basis for the amount reserved for the future lessee, unless and until payment is 
made by the future lessee. 

3. Designate the person or entity responsible for payment of accepted and unused 
Apportionment on the Take-or-Pay Basis. 

4. Approve or disapprove the use of the Apportionment on other fields within the 
Farm Unit. 
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5. Allow or disallow a lessee to offer accepted and unused Apportionment to the 
Agricultural Water Clearinghouse. 

d. The Water User and/or landowner will only be responsible for payment on a Take-or-
Pay Basis for Apportionment that is accepted.  Payment for the accepted Apportionment shall 
be made monthly based on actual use or as provided by the Agricultural Water Distribution 
Board or other entity authorized by the IID Board of Directors.  On December 31 of the 
Water Year; payment for any remaining amount of the unused Apportionment will be included 
in the year end invoice. 

e. Apportionment not affirmatively rejected is considered accepted. In the event a District 
form accepting Apportionment is not received for a field, IID will provide water delivery 
service to an owner or lessee with a valid Water Card in an amount not to exceed the 
Apportionment. 

f. Any rejection of Apportionment or any transfers of Apportionment, whether within the 
Farm Unit or via the Agricultural Water Clearinghouse, are only for the Water Year in which 
they occur and do not constitute a permanent transfer of Apportionment or create a right to 
be apportioned water in future years. 

3.4 IID Board of Directors may terminate the implementation of an annual Apportionment at any 
time at its discretion or upon recommendation of the Water Conservation Advisory Board.  The 
District shall track actual water demands during the Water Year. 

4.0 Farm Units. 
 

4.1 The Farm Unit allows for the creation of a master water account under which individual 
water accounts are aggregated. The District will continue to bill for delivered water by individual 
water account and not by the Farm Unit or “master water account.” 

4.2 The primary purpose of a Farm Unit is to allow an Agriculture Water User to order water on 
any field within the Farm Unit as long as there is a remaining water balance for the Farm Unit 
greater than the water order.  If water is not available within the Farm Unit, the water order will not 
be accepted, unless and until procedures are developed and implemented under this Equitable 
Distribution Plan, including procedures for the Overrun Payback Program, that allow for the 
acceptance of the water order. 

4.3 The District will account for water and track a water balance for each field.  Fields can 
move between water accounts when there is a change to the Water Card and the water balance for 
the field will move with the field. 
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4.4 A water account may only be associated with a single Farm Unit at any one time.  Any water 
account not designated as part of a Farm Unit will be tracked and identified as an individual Farm Unit 
comprised solely of that water account. 

4.5 The amount of Apportionment available to an Agricultural Water User on leased fields 
included in a Farm Unit must be approved by the landowner and lessee of those fields. 

4.6 Water can be added to a Farm Unit by transferring water through the Agricultural Water 
Clearinghouse, but the transfer must be made to individual fields within the Farm Unit.  If no 
particular fields are specified, the District will select a field within the Farm Unit to initially receive the 
water. 

4.7 An Agricultural Water User may designate multiple Farm Units. Apportionment may only 
be transferred between Farm Units via the Agricultural Water Clearinghouse, regardless of whether 
the Farm Units are designated by the same or different Agricultural Water Users. 

4.8 The priority of water use within a Farm Unit is a accepted Apportionment authorized for use on 
the field, (b) water from other fields authorized for transfer within the Farm Unit, and (c) water from 
the Agricultural Water Clearinghouse. Water from a higher-priority category must be fully-used 
before water from a lower- priority category may be used within a Farm Unit. 

5.0 Agricultural Water Clearinghouse. 
 

5.1 Purpose. A mechanism to facilitate the movement of apportioned water between Agricultural 
Water Users between Farm Units. Management and operation of the Agricultural Water Clearinghouse 
may be delegated by the District to an entity authorized by the IID Board of Directors on a non-profit 
basis under rules approved by the IID Board of Directors, however all final transactions must be 
reported to the District for implementation. 

5.2 Eligibility. Any Agricultural Water User with Eligible Agricultural Acres can be a transferee. 
Any Agricultural Water User with an accepted Apportionment may be a transferor.  All transferees and 
transferors must be current on their District water accounts and billings, including any payment 
required on a Take-or-Pay Basis. 

5.3 Priority of Transfers. Water made available to the Clearinghouse for transfer will be 
distributed pursuant to procedures developed and implemented under this Equitable Distribution 
Plan. Prior to the development of these procedures, water available for transfer will be apportioned 
proportionally, by acreage, to all Farm Units that have submitted a request for additional water. 

5.4 Dispute Resolution. All disputes regarding water transferred into or out of the Clearinghouse 
will be resolved by the Agricultural Water Distribution Board or other entity authorized by the IID Board 
of Directors. 
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5.5  Agricultural Water Distribution Board Composition.  This board shall be comprised of 
agricultural landowners, water users and/or representatives appointed by, or using a methodology 
approved by, the IID Board of Directors. 

5.6  Clearinghouse Notice of Transfer.  The Agricultural Water Clearinghouse reporting mechanism 
to document all transfers of apportioned water including the relevant transactional information to 
execute the transaction between the Transferor and Transferee. 

5.7 Water Transferred Through the Agricultural Water Clearinghouse. The transferee shall pay 
the District the total payment amount due for the transferred water before the processing of any 
Notice of Transfer for the transferred water. The total amount due is based on the Acre-Feet of water 
transferred (not to exceed Clearinghouse Notice of Transfer) multiplied by the current District 
agricultural water rate. After the District processes the Clearinghouse Notice of Transfer, the 
transferor shall have no further obligation for payment of that water on a Take-or-Pay Basis. Any 
supplemental transactional information or fees associated with the transfer of the water between the 
transferor and transferee but not relevant to the implementation of the transaction are a private 
matter and shall not be reported to the District. 

5.8 Offers Remaining at Water Year End.  Any offers for water to be transferred through the 
Agricultural Water Clearinghouse not transferred by the end of the Water Year may be used by the 
District to meet the needs of other District Water Users, fulfilling conservation responsibilities, or for 
other District purposes. Use by the District in this manner will not relieve the Water Users of payment 
required on the Take- or-Pay Basis. 

Interface With District Agricultural On-Farm Conservation and Land Fallowing Programs 
 

5.9 An Agricultural Water User that participates in the District's On- Farm Conservation or 
Fallowing Programs is subject to a District Conservation Assignment of the Water User’s accepted 
Apportionment for the Farm Unit equal to the amount of water conserved by on-farm measures or 
fallowing for which the Agricultural Water User is contracted. 

a. If the Agricultural Water User’s Apportionment is less than his On-Farm Conservation or 
Fallowing Program contracted amount, he must procure this difference from either: the 
Agricultural Water User's accepted Apportionment on other Eligible Agricultural Acres, or the 
Agricultural Water Clearinghouse. 

b. If the Agricultural Water User’s Apportionment is more than his Fallowing Program 
contracted amount, the Agricultural Water User may use the difference on other Eligible 
Agricultural Acres not participating in a District Agricultural Land Fallowing Program, on the 
fallowed field after the term of Fallowing Program, or offer it to the Agricultural Water 
Clearinghouse. 
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6.0 Miscellaneous 
 

6.1 The IID Board of Directors, at its sole discretion, which may include consideration of 
recommendations by the Water Conservation Advisory Board, may declare a 15-day period in 
which all offers of water received by the Agricultural Water Clearinghouse, of up to 7% (seven 
percent) of the Water User’s Apportionment, shall be accepted by the District thereby relieving the 
Water Users of payment of that water on the Take-or-Pay Basis.  This water accepted by the 
District will be offered back for transfer to Agricultural Water Users via the Agricultural Water 
Clearinghouse. 

6.2 The General Manager is authorized and directed to do any and all things necessary to 
implement and effectuate these Regulations in a manner consistent with this policy, including the 
temporary modification of any dates necessary to facilitate implementation. 
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Imperial IRWMP
Project Information Form

PURPOSE 
The Project Information Form is to be used by project sponsors to submit proposed projects to the Imperial Water Forum to 
be considered for inclusion in the Imperial Integrated Regional Water Management Plan (IRWMP). Submitted Projects 
should help the Imperial Region meet the Imperial IRWMP's goals and objectives. Projects that may seek funding from 
Proposition 84 or Proposition 1E must be included in the Imperial IRWMP to qualify for grant funding. 
  

INTRODUCTION 
  
To submit a project to the Imperial Water Forum for inclusion into the Imperial IRWMP, please complete this form and 
submit it to ImperialIRWMP@geiconsultants.com.  It is recommended that you print a copy of this form for reference as you 
complete the document. Project sponsors may find it helpful to first prepare the responses using word processing software, 
then cutting and pasting final responses into this form. 
  

1.   Each proposed project requires a separate form.  
  
2.   If the fields of the form are not highlighted, please click on the "Highlight Fields" button on the upper right hand 

corner of the form. This will highlight all fields to be filled out. Please note, fields outlined in red are required to submit 
the form. You can either click on the field to enter data or use the Tab button to tab through the form. 

  
3.   To fill out a text field (i.e., a paragraph descriptor or address information), click the cursor in the field and type the 

necessary information. Some text is highlighted in red; these indicate questions that have further instruction. Place 
the cursor over the question and a box will pop up with further instruction. The help information is also listed at the 
back of this form. 

  
4.   To select items in the drop down menus, click on the arrow to the right of the field and select an item.  
  
5.   To select a box or circle item, click on the box or circle to select it.  
  
6.   Please verify all information is correct and the form is as complete as possible prior to sending. 
  
7.   To save the form go to File > Save As and save the document to your working directory.  
  
8.   Once you have completed the form please click on the "Submit" button in the upper right hand corner of the form.  

Adobe will attempt to send the file immediately using the default e-mail system on your computer. If one is not set 
up to send e-mails automatically, please send the saved form as an attachment. If Adobe has used your default e-
mail successfully, the sent submittal will be in your "Outbox" or "Sent" folder. You will receive a Notice of Receipt 
from the Imperial IRWMP e-mail. Please note this may take a few days to process. 

  
9. You may also attach other project documentation to the e-mail if desired. 
   

If you have any problems filling out or sending this form, please e-mail ImperialIRWMP@geiconsultants.com. 
 

California Department of Water Resources IRWMP Planning Solicitation Package

California Department of Water Resources IRWMP Guidelines Prop 50/84/1E

DWR Documentation

http://www.imperialirwmp.org/

To Download Adobe Reader

http://get.adobe.com/reader/



1.  Project Title (Required)

3.  Agency/Organization (Required)

4.  Person to Contact (Required) 5.  Title

8.  Phone Number (Required)

6.  E-Mail Address (Required)

7.  Mailing Address (Required)

2. Participating Agencies 
  

9. Project Location

10. Summary of Project Description 
(Required)  
  

14. Purpose and Need 
  
Please provide a detailed description 
of the purpose and need for the 
project. Include discussion of the 

Imperial IRWMP
Project Information Form
http://www.imperialirwmp.org/

Part 1-Basic Project Information, Relation to Imperial IRWMP's Goals and Benefits

Yes No

12. Are you seeking co-sponsors within the Imperial Region for the project or would you be willing to partner with others on a project?

Yes No13. Does the project contribute to meeting specific Imperial IRWMP's Objectives?

 13a.  If yes, please explain and discuss 
the specific objective or objectives and 
how the project contributes. 
 

Page 1

Today's Date

Other

Water Supply

Water Quality

Environmental Protection and Enhancement

Flood Protection & Stormwater Management

Regional Policy Goals

11. Primary Project Type

See Imperial's Goals and Objectives http://www.imperialirwmp.org/20100824%20WF%20GoalsObjectives_rev_16June2011.pdf



Project Information Form
Imperial IRWMP

If yes, explain  
  
Where possible, please describe 
flood control and storm water 
benefits in quantitative terms.  For 

17. Does the project have any expected 
flood protection or storm water 
management  benefits?

If yes, explain   
  
Where possible, please describe 
ecosystems restoration benefits in 

19. Does the project have any expected 
ecosystem restoration and 
management benefits?

If yes, explain  
 Where possible, please describe 
demand management or water 
conservation benefits in 

18.  Does the project have any expected 
demand management benefits?

If yes, explain  
  
Where possible, please describe 
recreation and public access 

20. Does the project have any expected 
recreation and public access benefits?

If yes, explain  
  
Where possible, please document 
power saving benefits in 

21. Does the project have any expected 
power cost savings and production 
benefits?

23. Describe what you believe are 
any other benefits of the project. 
 

Yes No

Yes No

Yes No

Yes No

Yes No

http://www.imperialirwmp.org/

If yes, explain 
  
 Where possible, please describe 
supply benefits in quantitative 

16. Does the project have any expected 
measurable water supply yield benefits?

Yes No

Project Benefits  Please describe the anticipated benefits of the project as specifically as possible, providing quantitative or 
qualitative information whenever possible.

Page 2

If yes, explain  
  
  
  
  

22. Does the project promote economic 
development?

Yes No

15. Is the project consistent with the City or County General 
Plan, State or Federal land use plan, City UWMP, Water Quality 
Control Plan, Water Management or Flood Plan, or an existing 
capital facility plan?  If yes, please explain and list. Please 
provide a specific title and citation of the related plan, 
describing how the project would support plan 
implementation.

Local Planning Document Consistency

Yes No Not Sure
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Regardless of the project's readiness to proceed, the Imperial Water Forum intends to: a) document stakeholder 
needs and prepare for subsequent rounds of funding or future state funding opportunities; b) identify potential 
partners and project integration opportunities; and c) match proposed projects with funding sources for design and 
implementation money.

Part 2- Project Status, Needs, and Readiness to Proceed

25. Project Schedule: (Check the condition that applies)

Completion:

24. Project Planning: Please select where the project is in the planning and project development process.

Project Schedule Information

Commencement:

Already Started

Expected to commence within 1 year

Expected to commence 1 to 3 years from now

Expected to commence 3 to 6 years from now

Expected to commence greater than 6 years from now

Could be completed within 1 year

Could be completed 1 to 3 years from now

Could be completed 3 to 6 years from now

Could be completed greater than 6 years from now

Project Funding

Page 3

Yes No
28. Do you plan on seeking funding for your projects from Proposition 84 for water resources projects, or from Proposition 1E for Flood 
and Stormwater projects? If no, you may skip to question 31.

Yes No29. Has local project funding and financing been secured?

Yes No30. Is there a plan and schedule to finalize the project funding and financing?

26. Funding Needs: Please briefly describe where you need 
funding to further plan, design and construct your project.

a. Total Estimated Cost (TEC).

d. Total project costs currently unfunded.

b. Total of planned local funding (cost match).

c. Total of other non-state or federal funding.

27. Do you have total cost or project cost estimates?  (Please select Yes or No) 
The Total Estimated Cost (TEC) is the total cost of the project. Total planned local funding is the 



Imperial IRWMP
Project Information Form
http://www.imperialirwmp.org/

Project Environmental Information

If yes, please list

33. Do you have a plan and schedule to 
complete the environmental review?

Yes No

Please note that project sponsors may be asked to provide copies of technical documents.  This could include feasibility and 
planning studies, design documents, economic analysis, rate studies or other supporting reports.   Lack of technical information 
should not preclude submittal of a project, and may identify needs and define future actions. 

Project Technical Information

If yes, please list. If no, please 
describe planned work

31. Do you have project technical 
reports and documentation?   

Yes No

Please note that project sponsors may be asked to provide copies of the environmental documents, or permit and compliance 
information.  Lack of environmental clearance should not preclude submittal of a project, and may identify needs and define 
future actions. 

If yes, please list

32. Is the environmental 
documentation for the project 
complete?   

Yes No

If yes, please list

34. Does the project have the 
necessary permits and regulatory 
agency approvals?  

Yes No

If yes, please list

35. Do you have a plan and schedule 
to complete the permitting process?

Yes No

Page 4
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CDWR Resource Management Strategies Applied

Reduce Water Demand

Agricultural Water Use Efficiency

Urban Water Use Efficiency

Improve Water Quality

Drinking Water Treatment and Distribution

Groundwater/Aquifer Remediation

Matching Quality to Use

Pollution Prevention

Salt and Salinity Management

Urban Runoff Management, Capture, 
Storage, Clean-up, or Treatment

Improve Flood Management

Flood Risk Management

Practice Resources Stewardship

Agricultural Lands Stewardship

Economic Incentives (Loans, Grants, and Water Pricing)

Ecosystem Restoration

Recharge Area Protection

Water-Dependent Recreation

Please check all resource management strategies the project employs to meet the Imperial IRWMP goals and objectives, or help meet State 
eligibility criteria.

Industrial Process Water Efficiency

Increase Water Supply

Groundwater Development, Banking, and Storage

Desalination

Recycled Municipal Water

Conveyance Improvement

Land Use Planning Management

Water  exchange, reclamation, and retirement

Planning and implementation of multipurpose flood 
management programs.

Small Local Storage

State Program Preferences

Please check which of the state preferences the project would support. PRC § 75026.(b) and CWC §10544 state that preference will be 
given to project proposals that:

Include regional projects or programs (CWC §10544).

Effectively integrate water management programs and projects within the Imperial Region and Colorado River 
Hydrologic Region.

Effectively resolve significant water-related conflicts within or between regions.

Address critical water supply or water quality needs of disadvantaged communities within the region.

Support the effective integration of water management with land use planning.
For eligible storm water and flood management funding, projects which provide multiple benefits, including, 
but not limited to, water quality improvements, ecosystem benefits, reduction of in stream erosion and 
sedimentation, and groundwater recharge.

Page 5

36.

37.



Address Statewide Priorities

Please mark which of the specific Statewide Priorities for the IRWMP Grant Program the project would help meet.

Drought Preparedness.

Use and Reuse Water More Efficiently.

Climate Change Response Action, including support adaptation to climate change, reduce greenhouse gas 
emissions, reduce energy consumption, use clean energy sources to move and treat water.
Projects that practice, promote, improve, and expand environmental stewardship to protect and enhance the 
environment.

Protect Surface Water and Groundwater Quality.

Ensure equitable distribution of benefits, increase participation, develop multi-benefit projects, and/or address 
the safe drinking water and wastewater needs of small and disadvantaged communities.

Additional Information: 
If there are any other comments or details you would like 
to provide regarding the project please include them here. 
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38.

39.
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2. Please list all partners or cosponsors; any agency that has agreed to cosponsor or participate in the project. For example, confirmed 
partners include Imperial County, City of Calexico. Potential partners include the City of El Centro, City of Imperial, and IID. 
  
10. Please provide a one paragraph description of the project. 
  
14. Please provide a detailed description of the purpose and need for the project. Include discussion of the project's goals and objectives 
and of the critical impacts that will occur if the project is not implemented.  This section should describe the purpose and need for the 
proposed project, including the problems or conflicts that are being addressed and the potential consequences or negative impacts of 
inaction. Please describe if the project is intended to support compliance with a specific regulatory requirement. 
  
16. Where possible, please describe supply benefits in quantitative terms. For example, the project yield (acre feet),  volume of water 
treated (MGD),  population served,  acres of land irrigated, etc.  Include qualitative descriptions as needed.  For example,  the project will 
provide an alternative supply of water to be used in place of a current Colorado River water use, thus expanding the available supplies, or 
the projects will put poor quality water to beneficial use and create economic benefits without requiring additional  Colorado River water. 
  
17.  Where possible, please describe flood control and storm water benefits in quantitative terms.  For example, the project will help 
reduce flooding on 100 acres of residential development, prevent flooding and closure of 1.5 miles city streets during 50 year events, and 
avoid $500,000 in estimated property damages.   Include qualitative descriptions where appropriate, for example:  the project will build 
regional retention basins that help the city support residential and commercial development by reducing  the loss of developable acres 
that would otherwise be committed to on-site stormwater retention ponds.     
  
18. Where possible, please describe demand management or water conservation benefits in quantitative terms, for example: the project 
will provide a substitute for Colorado River water use by providing 2500 acre feet of recycled wastewater for irrigation purposes;  
line 1 mile of canals preventing conveyance loss;  2500 water meters will be installed.   Include qualitative descriptions where appropriate.  
For example, the project will save water through installation of water measurement devices and implement a two year leak detection and 
pipeline repair program in the City. 
  
19. Where possible, please describe ecosystems restoration benefits in quantitative terms.  For example, the project will provide 100 acres 
of brackish marsh habitat and support 5 species of migratory water fowl.   Include qualitative descriptions where appropriate. For 
example:  the project will create open water habitat and incidental recreational benefits for bird watching. 
  
20. Where possible, please describe recreation and public access benefits in quantitative terms.  For example, the project will increase 
accessible open space by creating 100 acres of wetlands that include a 20 car parking lot and handicap accessible bird viewing areas.   
Include qualitative descriptions where appropriate.  For example, the project will help the County by combined stormwater retention 
ponds and soccer fields. 
  
21. Where possible, please document power saving benefits in quantitative terms.  For example,  the project will increase the efficiency of 
the current plant operations and save 15% of the power required by the current plant to treat the same volume of water.  Include 
qualitative descriptions where appropriate.  For example,  the project will include solar panels to meet some of the demands, thus 
reducing greenhouse gas emissions. 
  
22. Does the project provide any measurable economic benefits to the Imperial Region in terms of net economic activity, job creation and 
revenue generation to IID, Imperial County and/or the Cities here possible, please document power saving benefits in quantitative terms.  
For example,  the project will increase the efficiency of the current plant operations and save 15% of the power required by the current 
plant to treat the same volume of water.  Include qualitative descriptions where appropriate.  For example,  the project will include solar 
panels to meet some of the demands, thus reducing greenhouse gas emissions. 
  
27. The Total Estimated Cost (TEC) is the total cost of the project. Total planned local funding is the planned local funding. This can include 
direct expenditures (e.g.; land acquisition, design or environmental review services) or other in-kind expenses (e.g.; staff time). Total 
federal or other non-state funding includes all other planned sources of funding (e.g.; private sector partners), which could be used to 
meet local match funding requirements. Total unfunded costs are those which would be candidate for grand funding or represent the 
amount needed to plan, design and construct the project.

Project Information Form
Imperial IRWMP
http://www.imperialirwmp.org/

Explanations
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Project Work Group Review Draft June 6, 2011

Project Reviewed:
Project Number:
Project Reviewer: 

Criteria Question/Performance Measures Reviewer  Reviewer
Score Comments

 IRWMP Goals
Water Supply Goal

1. Effect to agricultural users of 
water.

Does the project have an effect to water supplies historically available to agriculture?

2.  No impacts and clearly defined benefits to agricultural water supplies.

1.  Some impacts and no benefits to agricultural water supplies.
0.  Defined and identifiable negative impacts to agricultural water supplies.

2. Improve Water Supply. Does the project provide a firm, verifiable, and sustainable supply that contributes to the 

regional goal of 50 to 100 thousand acre‐feet per year for municipal, commercial, or 

industrial demands by 2025?
5.  >50,000 acre feet.
4.  25,001 to 50,000 acre feet.
3.  10,001 to 25,000 acre feet.
2.   5001 to 10,000 acre feet.
1.   0 to 5000 acre feet; yield or limited ability to firmly define.

3. Protect Surface Water Rights, 
maintain Colorado River yields.

Would the project optimize and sustain use of Colorado River entitlements through 

development of groundwater storage of underruns?

2.  The project would provide for storage or use of Colorado River supply.

1.  The project could be integrated with other projects or strategies, or altered to provide for 
storage or use of Colorado River supply.
0.   The project is not, does not, and could not include aspects of storage or use of Colorado 
River Supply. 

4.  Conserves Colorado River 
Supplies.

Would the project implement water conservation measures that demonstrate reasonable 

beneficial use and maintain consistency with established industry standards, state, and 

federal requirements?

2.  Implements water conservation measures that surpass requirements and strongly 
demonstrate or support documentation of reasonable and beneficial use.
1.  Implements water conservation measures that meet requirements and partially 
demonstrate or support documentation of reasonable and beneficial use.
0.  Does not implement water conservation measures, or measures do not meet 
requirements; does not demonstrate or support documentation of reasonable and beneficial 
use.

5.  Support for in‐lieu uses or 
substitution for Colorado River 
Water.

Would the project provide a source of supply that could be used as a substitute for a 

current use of Colorado River supplies, and allow for reapportionment within the Imperial 

Region?
1.  Projects would provide a source of supply and allow for reapportionment. 

0.  The project would not create a source of supply that could be used by a current user as a 
substitute for Colorado River supply and subsequent reapportionment. 

6.  Integrate Resource 
Management Strategies.

Will the project apply or integrate Resource Management Strategies?

2.  Integrates five or more RMS.
1.  Integrates 3‐5 RMS.
0.  Less than three RMS.

7.  Plan Consistency. Is the project consistent with City and County General Plan, State or Federal Land Use Plan, 

UWMP, or existing Capital Facility Plan?

2.  Greatest degree of consistency.  Projects clearly identified in GP or other plan.

1.  Moderate degree of consistency.  Project concepts identified in GP or other plan. 

0.  Limited or no consistency with existing plan. 
8.  Groundwater Rights. Will the project protect correlative groundwater rights or optimize the use of 

groundwater?  
2.  Sustains and protects use of overlying groundwater users (pumpers); clearly helps to 
prevent or address overdraft. 
1.  May sustain and protect use of overlying groundwater users (pumpers); does not prevent 
or address overdraft.

0. Would not sustain or protect groundwater use of overlying users (pumpers); or could have 
potentially significant impact by causing overdraft.  

Water Quality Goal

1.  Match Water Quality to use. Would the project make beneficial use of poor quality water and provide  economic 

benefits? 
2. Project would make beneficial use of poor quality source water not otherwise used and 
provide  economic benefits.   
1.  Project would treat water quality to make beneficial use of poor quality water source 
water not otherwise used and provide economic benefits.  
0.  Project would not make beneficial use of poor quality water  source water or provide 
economic benefits. 

2.  Support DACs‐ Wastewater. Would the project support DACs in meeting wastewater disposal and permit requirements; 

create economies of scale; and provide recycled water and reuse opportunities to extend 

Colorado River supplies?
2.  Brings community into compliance with requirements; creates economies of scale; and 
provides recycled water to extend the Colorado River supply.
1.  Brings community into compliance with requirements; does not create economies of 
scale; or provide recycled water to extend the Colorado River supply.
0.  Does not have any effect on community compliance with requirements; does not create 
economies of scale; or provide recycled water to extend the Colorado River supply.

3.  Support DACs‐ Drinking Water Would the project support DACs in meeting drinking water standards, protecting public 

health, or creating economies of scale?

Diversify the regional water supply portfolio to ensure a long‐term, verifiable, reliable, and 
sustainable supply to meet current and future demands 

Protect water quality for beneficial use consistent with regional community interests and the 
RWQCB Basin Plan through cooperation with stakeholders, local, and state agencies.

Imperial IRWMP Project Evaluation and Ranking Criteria
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Project Reviewed:
Project Number:
Project Reviewer: 

Criteria Question/Performance Measures Reviewer  Reviewer
Score Comments

Imperial IRWMP Project Evaluation and Ranking Criteria

2.  Assists DACs to meet standards, address public health threats, and create economies of 
scale.
1.  Assists DACs to meet standards,  does not create economies of scale.

0:  Does not assist DACs to meet drinking water standards or  create economies of scale. 

4. Effect on Existing Waterways Could the project affect the water quality of drains or rivers?

2.  Project could benefit water quality of drains or rivers.
1.  Project would not provide benefit or have negative impacts on water quality of drains or 
rivers.
0.  Project could have impacts on water quality of drains or rivers.

5.  Comply with Total Maximum 

Daily Loads (TMDLs)
Would the project help the region comply with Regional Water Quality Control Board 

Requirements or implement to stormwater BMPs? 

2.   Improves compliance with established TMDLs and  implement stormwater BMPs.

1.  Improves compliance with established TMDLs or implement stormwater BMPs.  

0.  Does not help meet established TMDLs and does not implement stormwater BMPs.

6.  Preserve or Improve  Would the project preserve or improve quality of groundwater resources?

2.  Project would improve groundwater quality so that it can be used or would protect 
existing water quality. 
1.  Project would not improve groundwater quality and would not protect existing water 
quality.
0.  Project would not improve groundwater quality or could have potentially significant 
impacts to existing water quality.

Environmental Protection and 
Enhancement Goal
1.  Environmental Enhancements Would the project increase or improve habitat or support mitigation of other impacts?

2.  Project increases or improves habitat and could support mitigation of other project 
impacts.
1.  Project increases or improves habitat, but cannot be used to support mitigation of other 
project impacts.
0.  Project does not increase or improve habitat. 

2.  Integrated Design Elements  Does the project integrate environmental, open space, parks, or other recreational 

elements into the design to achieve multiple benefits?
1.  Integrates multiple design elements to provide multiple benefits. 
0.  Does not integrate multiple design elements or provide multiple benefits. 

Flood Protection and Stormwater 
Management Goal

Percent of IRWMP Goal=
1. Reduce impacts from 

stormwater events 
Would the project help to reduce economic damages; and protect life and property from 

localized stormwater events and runoff from urban areas? 

2.  Project would reduce economic damages, protect life and property.

1.  Projects would not reduce economic damages or protect life and property. 

0.  Project could increase economic damages or result in potential impacts to life or property. 

1. Public Acceptance/Public 
S t

Will the project be able to gain public support from the rate paying population?

2.   High degree of stakeholder support and low potential for conflicts within Imperial Region.

1.   Moderate degree of stakeholder support and moderate potential for conflicts within 
Imperial Region.
0.   Limited or no stakeholder support and potential for conflicts within Imperial Region.

2.  Cost Effectiveness Is the cost per acre foot of yield competitive with the other projects in the Region?

4.  < $150/af.
3.  $151 to $300/af.
2.  $301 ‐ $450/af.
1.  >450/af.

3.  Equitable cost sharing Do the entities that receive the benefits pay for the costs of producing those benefits?

2.  All costs for new water would be paid for by new users; no effects on current rate base.

1.  Cost would likely be shared between new and existing rate payers; with at least 75% of the 
costs borne by new users. 
0.  Costs for new water and programs distributed to new and existing rate payers in roughly 
equal proportions. 

4. Promote Economic 
Development

Does the project provide measurable economic benefits to Imperial Region in terms of net 

economic activity, job creation, and revenue generation to IID, Imperial County and Cities?

2.  Greatest potential for contributing to economic activity, creating jobs, revenue generation. 
Clear documentation. 
1.  Moderate potential for contributing to economic activity, creating jobs, revenue 
generation.  Limited documentation. 
0. Limited or no potential for contributing to economic activity, creating jobs, revenue 
generation.  No solid documentation. 

Readiness to Proceed Category

Percent/Possible Points

Protect and enhance aquatic ecosystems and wildlife habitat consistent with municipal, 
commercial, industrial, and agricultural land uses.

Strategic Considerations for IRWM Plan Implementation

Protect life and property from flooding and develop regional and local flood protection and 
stormwater management strategies.



Project Work Group Review Draft June 6, 2011

Project Reviewed:
Project Number:
Project Reviewer: 

Criteria Question/Performance Measures Reviewer  Reviewer
Score Comments
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1. Timeliness Does the project have the ability for Stakeholders to act quickly to implement a project or 

program without the need for new agreements or additional funding?   
4.   Immediate, < 1 Year.
3.   Near Term, 1 to 3 Years to develop.
2.   Mid‐term, 3 to 6 Years to develop.
1.   Long‐term, >6 Years to develop.

2.  Technical Feasibility of Project Does the project have technical documentation to evaluate the technical feasibility of the 

project?
3.  The project has detailed documentation, including reconnaissance, and feasibility studies 
and completed engineering designs.  
2.  The project is partially documented, and has reconnaissance, and/or feasibility studies, but 
incomplete or partial designs. 
1.   The project is not well documented, does not have reconnaissance, and/or feasibility 
studies and has not been designed. 

0.  The project is conceptually defined, but has potential to help meet goals and objectives. 

3.  Environmental Compliance  Does the project have environmental documentation and clearance? 

2.  Existing studies and completed environmental documents.
1.  There are some existing studies or plans to complete studies; a clear plan to complete 
environmental documentation. 
0.  There are no studies or completed environmental documentation. 

4. Permitting Does the project have permits or a plan to obtain permits? 

2.  The permits have been obtained or are in the process.
1.  The permit requirements are known and there is a plan and schedule in place. 
0.  The permit requirements are not known and there is no plan or schedule. 

5. Funding Are the project funding sources well defined?  

2.  Financial plan and commitments are well defined; clear resource commitments to 
maintenance and operations.
1.  Financial plan under development; requires rate payer and/or funding agency approval; no 
defined resource commitments to maintenance and operations.
0.  No financial plan and commitments established; no resources defined for maintenance 
and operations.

Other CDWR Statewide IRWMP Criteria
1.  Provides multiple benefits Does the project provide a range of supply, water quality, flood, ecosystem, conservation, 

recreation, or other benefits? 
1= Yes
0= No

2.  Involves multiple participants 
and stakeholders

Does the project include multiple stakeholders and participants? 

2.  Projects involves four or more participants through agreements and funding. 
1.  Project involves two to four participants through agreements and funding. 

0. Projects involves one stakeholder.
3.  Provides regional benefits  Does the project provide tangible regional benefits or only to a single or limited 

stakeholder group?
1= Yes
0= No

4.  State Program Preferences Does the project support meet the state preferences?

1= Yes
0= No

5.   Statewide Priorities Does the project support meet the statewide priorities? 

1= Yes
0= No

6.  Climate Change Adaption  Would the project support the region adaption to climate change or reduce the 

vulnerability to the effects of climate change?
1.  Project would help the region adapt to climate change and reduce the vulnerability to the 
effects of climate change.
0.  Project would not help the region adapt to climate change or reduce the vulnerability to 
the effects of climate change. 

7.  Greenhouse Gas Emissions 
Contribution‐ Project

Does the project affect greenhouse gas emissions in the region?  

1.  The project does not significantly contribute to the GHG emissions relative to other 
projects. 
0.  The project contributes to GHG emissions;  and does not support renewable energy.   

8.  Greenhouse Gas Emissions ‐
Support to Renewable Energy

Does the project support expansion of renewable energy portfolio for the Region or State?  

1. The project provides clear and tangible support to the expansion of renewable energy in 
the Region or state. 
0.  The project does not support the expansion of renewable energy in the Region or state.
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Water Forum and RWMG Members 
Imperial Irrigation District  
County of Imperial     
Imperial County Farm Bureau   
Imperial Valley Vegetable Growers 

Association  
IID Water Conservation Advisory Board 
City of Brawley    
City of Calexico    
City of El Centro    
City of Holtville    
City of Imperial  
City of Westmoreland   
Heber Public Utility District   
Niland Sanitary District    
Geothermal Energy Stakeholder Group 
Comité Cívico Del Valle Inc in Brawley  
Institute for Socioeconomic Justice  
El Centro Chamber of Commerce & Visitors 

Bureau    
Brawley Chamber of Commerce   
Imperial Valley Economic Development 

Corporation    
New River Improvement Project   
Sierra Club, California Nevada Regional 

Conservation Committee   
USFWS Sonny Bono Salton Sea National 

Wildlife Refuge 
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Project ID Project Title
1 HPUD WWTP Upgrade to Tertiary Treatment

2 Keystone Desalination with IID Drainwater/Alamo River Source (50 KAFY)

6 New River Bioremediation and Wildlife Habitat Restoration and Process Evaluation Project

7 East Brawley 25 KAFY Desalination with Well Field and Groundwater Recharge (Desal 12)

8 City of Brawley Raw Water Storage Project

9 City of Brawley Reclaim Water Project

10 Regional Wastewater Treatment and Recycled Water Project 

12 City of Brawley Water Meter Project

13 Keystone Water Reclamation Facility

14 IID Systems Conservation and Improvements Projects for IWSP

15 Spearheading with Spirulina:  An Sustainable Approach to Desert Acquaculture 

16 Ramer Lake Conservation Plan for Water Savings

17 Imperial Valley Biogas Initiative

18 Ave 72, Martinez Canyon Groundwater Storage Project

19 Ave. 62, Thomas Levy Recharge Site

20 East Mesa Groundwater Storage Project

21 Painted Canyon

22 Drainage Upgrade (Holt Avenue, Imperial to 12th)

23 Drainage Upgrade (Development west of Wake Ave and 8th St Cypress  Dr: Farmer Dr: 10th St: 9th St)

24 Drainage Upgrade (Broadway St., No. Eighth St., Commercial Ave. from Imperial Ave to Sixth  Street.)

25 Drainage Upgrade (Dogwood Rd., Ross Rd., Heil Ave., Hope Ave. between 1st and Orange)

26 Drainage Upgrade (La Brucherie Rd. to 23rd; Barbara Worth Ave. to Orange)

27 Drainage Upgrade (8th St., Woodward to Villa)

28 Drainage Upgrade (Lincoln Ave.; 6th St.)

29 Drainage Upgrade (Oak St. from San Diego to Villa)

30 Drainage Upgrade (Evan Hewes Hwy. Dogwood to Cooley)

31 Drainage Upgrade (8th St. from Villa to Central Main Drain)

32 Water distribution storage tanks, 2 each 5MG

33 Poe Colonia Wastewater Treatment Plant Upgrade

34 Holtville Water Distribution System Project

35 Holtville Wastewater Treatment Plant Improvement Project

36 Holtville Wastewater Collection System Project

37 Holtville UV Transmittance Water Treatment System Project

38 Holtville Stormwater Master Plan Project

39 Holtville Stormwater Conveyance System and Detention Basin Project

40 Holtville Sewer Master Plan/Map Update Project

41 Drainage Improvements in the Township of Seeley; County Project No. 5363

42 Phased Underrun Storage and Agricultural Wastewater Reclamation Project

44 Microalgal Cultivation for Improved Yields, Economic Value and Water Use Efficiency on Agricultural Lands 

45 Macroalgae Solutions for the Imperial Valley and Salton Sea Region

46 Large‐Scale Microalgal Cultivation on Recently‐Exposed Playa Lands for Improving Salton Sea Water Quality and Air Quality 

47 Interconnection projects between City of El Centro, City of Imperial and the Heber Utility District

48 Integrated Microalgae Cultivation Process for Improving Water Quality in Imperial Valley Drainage Canals

49 Holtville Water Master Plan/Map Update Project
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Imperial IRWMP

Does the Project Meet Imperial IRWMP's Goals and Objectives? 1

Contact: John A. Jordan
Email: jjordan@heber.ca.gov

Water Supply 1

Regional Policy Goals 0

Water Quality 0
Yes
No

No

Are sponsors sought? 1Yes

Yes

Project Contact Information

Project ID 1

Project Goals and Type

Other Project Information

Sponsoring Agency Heber Public Utility District

Title: General Manager
Phone No: 760-482-2440

Mailing Address: 1078 Dogwood Road, Suite 103, Heber, CA 92249

Participating Agencies Heber Public Utility District

Project Location NW 1/4, NE 1/4 of Section 28, T16S, R14E, SB B&M Imperial County, CA

Project Summary
Upgrade the Wastewater Treatment Plant's secondary system and add the tertiary treatment standards needed 
to comply with CCR Title 22 Section 60306 (a) as amended.

Goals Water Supply
Type Construction

Project Purpose and Need
The project is needed to generate new water for industrial demand in Imperial County, specifically to support 
new geothermal energy development.  This 1.2 MGD will reduce demand on Colorado River Water that is 
supplied by the Imperial Irrigation District which is currently the only source of water for industrial projects 
in Imperial County.  If the project is not implemented there is the possibility that in overrun years the 
agriculture community will need to fallow land in order for the IID to meet the industrial supply which has a 
higher priority. 

Additional Information

Environmental Protection/Enhancement 0
Flood Protection/SW Management 0
Other

Is the Project Consistent with existing plans? 3
Explanation

Not Sure

Explanation Reuses water that would otherwise flow into a drain ditch.

HPUD WWTP Upgrade to Tertiary Treatment

No
No

General Project Information



Imperial IRWMP

Water Supply Benefits 1

The HPUD could upgrade to a 1.2 MGD from their current capacity of 0.8 MGD.

Flood Protection/Stormwater Management Benefits 2

Ecosystem Restoration/Management Benefits2

Demand Management Benefits 2

Public Access Benefits: 2

Power Cost Savings or Production Benefits 2

Other Benefits:

The purpose of the NPDES program under EPA is to eliminate discharge. This project 
would meet that purpose and remove the need for a fresh water supply, the Colorado 
River, as the water supply in an industrial cooling tower.

ID 1

Yes

No

No

No

No

No

Title HPUD WWTP Upgrade to Tertiary Treatment

Economic Development Benefits 1

Project would allow for future expansion of geothermal plants, and other commercial & 
industrial projects.

Yes

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Project Benefits



Imperial IRWMP

ID 1 Title HPUD WWTP Upgrade to Tertiary Treatment

Status: The project has undergone preliminary review by The Holt Group of El Centro, CA

Commencement: 3

Completion: 2

Funding Needs: HPUD is located in a primarily "low income" area and has no revenue to 
complete the project on a sole basis.

Do youhave cost estimates? Yes

Total Estimated Cost: $12,500,000

Total of planned local funding (cost match): $1,354,430

Total of other non-state or federal funding: $6,000,000

Total project costs currently unfunded: $6,500,000

Seeking Prop 84 or Prop 1E Funds? 2

Local funding secured?

Is there a plan/schedule to finalize project funding?

Project Schedule Information

1 - 3 Years

1 - 3 Years

Project Funding Information

No

No

No

Project Status, Needs, and Readiness to Proceed



Imperial IRWMP

ID 1 Title HPUD WWTP Upgrade to Tertiary Treatment

Explanation Preliminary plans documented through HPUD/The Holt Group.

Are there project technical reports and documentation? 2

Explanation

Is environmental documentation for the project complete? 2

Explanation

Does the project have a plan and schedule to complete the environmental review? 2

Explanation

Does the project have necessary permits and regulatory approval? 2

Explanation

No

No

No

No

Is there a plan and schedule to complete permitting process? 2No

Technical and Environmental Information



Imperial IRWMP

Project ID 1
HPUD WWTP Upgrade to Tertiary Treatment

GW Development, Banking, Storage 0 Land Use Management 0
Desalination: 0 Economic Incentives 0
Recycled Municipal Water 1 Ag Lands Stewardship 0
Conveyance Improvement 0 Ecosystem Restoration 0
Small Local Storage 0 Recharge Area Protection 0

Water Recrecation 0

Water Exchanges 1
Ag Water Use Efficiency 0

Urban Water Use Efficiency 0

Industrial Proces Water Use Efficiency 1

Flood Risk Management 0

Urban Runoff Management 0

Drinking Water Treatment 0

Multi-Purpose Flood Management 0

GW Aquifer Remediation: 0
Match Quality to Use 0
Pollution Prevention 0
Salinity Management 0

Include regional projects or programs (CWC §10544) #

Effectively integrate water management programs and projects within the Imperial Region and Colorado River Hydrologic 
Region

#

Effectively resolve significant water-related conflicts within or between regions #

Address critical water supply or water quality needs of disadvantaged communities within the region #

Support the effective integration of water management with land use planning #

For eligible storm water and flood management funding, projects which provide multiple benefits, including, but not limited 
to, water quality improvements, ecosystem benefits, reduction of in stream erosion and sedimentation, and groundwater 
recharge #

Drought_Preparedness: #

Use and Reuse Water More Efficiently #

Climate Change Response Action, including support adaptation to climate change, reduce greenhouse gas 
emissions, reduce energy consumption, use clean energy sources to move and treat water

#

Projects that practice, promote, improve, and expand environmental stewardship to protect and enhance the 
environment

#

Protect Surface Water and Groundwater Quality #

Ensure equitable distribution of benefits, increase participation, develop multi-benefit projects, and/or address 
the safe drinking water and wastewater needs of small and disadvantaged communities. #

Increase Water Supply

Reduce Water Demand

Improve Water Quality Resource Stewardship

Flood Management

No
No
Yes

No
No

No
No
No

No
No
No

Yes
No

No

Yes

No

No

No

No
No
No
No
No

No

No

No

DWR Regional Management Strategies

State Program Preferences

Statewide Priorities Addressed

Yes

No

No

No

Yes

No

No

No

No

State RMS and Preferences





Imperial IRWMP

Does the Project Meet Imperial IRWMP's Goals and Objectives? 1

Contact: Anisa Divine
Email: ajdivine@iid.com

Water Supply 1

Regional Policy Goals 0

Water Quality 0
Yes
No

No

Are sponsors sought? 1Yes

Yes

Project Contact Information

Project ID 2

Project Goals and Type

Other Project Information

Sponsoring Agency Imperial Irrigation District

Title: Project Manager
Phone No: 7603399036

Mailing Address: 333 E. Barioni Boulevard, Imperial, CA, 92251

Participating Agencies

Project Location Keystone Specific Plan Area

Project Summary

Goals Water Supply
Type Plan Development

Environmental Protection/Enhancement 0
Flood Protection/SW Management 0
Other Plan Development

Is the Project Consistent with existing plans? 1
Explanation Imperial County General Plan - Geothermal/Alternative Energy and Transmission Element 

(Geothermal/Alternative Element; October 2006) was implemented to guide land use decisions 
and approvals.   Imperial County supports and encourages the full, orderly, and efficient 
development of Geothermal/Alternative Energy Resources, while at the same time preserving 
and enhancing possible agricultural, biological, human, and recreational resources (Goal 1).  
The Geothermal/Alternative Energy Element identifies a need for geothermal water use of 
180,000 ac-ft of water per year, stating that geothermal development will have first priority for 
use of “saved” and/or excess water over other uses which the County has jurisdiction 
(Objective 3.2).  In addition, the General Plan seeks to minimize impacts to agricultural lands 
and biological resources (Goal 2) by carefully analyzing the potential impacts on agricultural 
and biological resources from each project (Objective 2.4).  Geothermal/Alternative Energy 
Operations are required to efficiently utilize water (Goal 3) in order to maintain at least the 
present level of agricultural production while encouraging efficient water use (Objective 3.1).   

Yes

Explanation The proposed projects would help to manage and expand the Imperial Region water supply 
portfolio and meet the water supply goal and related water supply objectives (wso) by: 
helping to meet future demands while avoiding impacts to existing users (wso 1); providing a 
firm, verifiable, and sustainable supply (wso 2); protect surface water rights and implement 
water conservation measures that demonstrate reasonable beneficial use of the available 
supplies (wso 4b); and be part of an integrated strategy that diversifies the regional water 
supply portfolio (wso 5).

Keystone Desalination with IID Drainwater/Alamo River Source (50 KAFY)

No
No

General Project Information



Imperial IRWMP
Develop 50,000 AFY desalination plant to treat brackish surface water from the Alamo River or from IID 
drains.  The source water comes from the Alamo River  or is collected from a drain near the terminus of the 
Rose, Holtville, and Central drains (60,000 AFY at 75% plant efficiency).  The produced water would be 
conveyed to IID conveyance facilities for distribution to agricultural users as a substitute for using Colorado 
River water.   Colorado River water would then be provided to proposed projects that represent a new water 
use.  This substitution of produced water for Colorado River water reduces project costs for pipelines or 
other conveyance that would otherwise be needed to deliver the water.   Brine disposal would be through 
injection of the water to the deeper, highly saline formations beneath the plant using five new injection 
wells.  If geothermal plants were to be collocated in the future, there could be an opportunity to partner on 
wells that would inject the brine stream from the Desalination Plant.  The project could be built in phases and 

 expanded as renewable energy industry demands increased.  

Project Purpose and Need
The purpose of the Keystone Desalination Project is to provide 50,000 acre-feet per year (AFY) of new 
supply and to expand the Imperial Region's water supply portfolio, so it can be apportioned to new users that 

  would otherwise rely on imported Colorado River water.   The Imperial Region's Colorado River water 
supply is fully apportioned to existing uses (agricultural, municipal, industrial, and environmental). As such, 
new demands that rely on Colorado River water could have a potential impact on current users.  Projects to 
expand the utility of the water supply are needed to  avoid conflicts between historical water uses and/or 
between the types of use.  For new projects, State law requires proof of a long-term, sustainable water supply 
that is available without impacting current users, available supplies,  or the environment.  The objectives are 
to provide a firm, reliable supply to new users that can be apportioned by IID; and to support the land use 
agencies to adopt affirmative findings and to verify water is available when approving new projects 
consistent with adopted land use plans. 

Additional Information
For purposes of comparison, other 50 KAFY Keystone Project variants were defined in the Draft IID Plan.  
Keystone Desalination Alternative 2, which would  rely on pumping brackish groundwater and recharging 
groundwater in the East Mesa with Colorado River underruns, was configured to avoid potential impacts to 
IID drains, the Alamo River and the Salton Sea ($590/AF) and to reduce potential permitting, environmental 
compliance, and mitigation costs; Keystone Desalination Alternative 3 included the elements of Alternative 2 
and added a municipal, commercial, and industrial distribution system ($625/AF) to expand the use of the 
produced water.  Keystone Desalination Alternative 6 included a plant to produce 25 KAFY from pumping 
and treatment of brackish groundwater and demonstrate the cost effectiveness associated with the economies 
of scale for the larger plant ($654/AF). This alternative has raised concerns about subsidence within in the 
region's agricultural footprint.  Use of evaporation ponds for brine disposal was also investigated and pushed 
the costs to $1,270/AF (Desalination 5).    
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Water Supply Benefits 1

Planned yield is 50,000 AFY for use mainly by renewable energy projects in lieu of 
imported Colorado River water.  Estimated unit cost for water is $477/AF.

Flood Protection/Stormwater Management Benefits 2

Ecosystem Restoration/Management Benefits2

Demand Management Benefits 1

The project would enable secondary use of imported Colorado River water and, thus, 
expand the supply available to meet new demands mainly for use by the renewable 
energy industry.  Use of desalinated water for cooling purposes at renewable energy 
facilities represents a best management practice consistent with state and federal 
requirements and standards for renewable energy facilities operating in the desert 
environment of the Imperial Region (See Renewable Energy Action Team (REAT) 
report to the California Energy Commission, December 2010).

Public Access Benefits: 2

Power Cost Savings or Production Benefits 1

Even though desalination will require energy, the water would be provided primarily for 
renewable energy projects (solar thermal, geothermal), which can provide power and 
meet state goals for development of renewable energy and reduction in greenhouse gas 
emissions. 

Other Benefits:

This project could offset the possible overdraft or the development of well water quality 
issues in the Coachella groundwater basin, if those issue were to arise.

ID 2

Yes

No

No

Yes

No

Yes

Title Keystone Desalination with IID Drainwater/Alamo River Source (50 KAFY)

Economic Development Benefits 1

The project would also support the Region’s economic development and disadvantaged 
communities by providing a water supply to support planned growth of the 
communities and renewable energy industry (Technical Memorandum - Estimated 
Economic Impacts to Imperial to County from Conversion of Agricultural Water to 
Municipal and Industrial Uses. ARECon, Sept 2009.

Yes

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Project Benefits
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ID 2 Title Keystone Desalination with IID Drainwater/Alamo River Source (50 KAFY)

Status: Project Planning and Feasibility Study

Commencement: 4

Completion: 4

Funding Needs:

Do youhave cost estimates?

Total Estimated Cost: $147,440,000

Total of planned local funding (cost match): $147,440,000

Total of other non-state or federal funding:

Total project costs currently unfunded: $147,440,000

Seeking Prop 84 or Prop 1E Funds? 2

Local funding secured? 2

Is there a plan/schedule to finalize project funding? 2

Project Schedule Information

3 - 6 Years

> 6 Years

Project Funding Information

No

No

No

Project Status, Needs, and Readiness to Proceed
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ID 2 Title Keystone Desalination with IID Drainwater/Alamo River Source (50 KAFY)

Explanation Reconnaissance level projects design and preliminary cost information was included in the 
Draft IID Plan. 

Are there project technical reports and documentation? 1

Explanation

Is environmental documentation for the project complete? 2

Explanation

Does the project have a plan and schedule to complete the environmental review? 2

Explanation

Does the project have necessary permits and regulatory approval? 2

Explanation

Yes

No

No

No

Is there a plan and schedule to complete permitting process? 2No

Technical and Environmental Information
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Project ID 2

Keystone Desalination with IID Drainwater/Alamo River Source (50 
KAFY)

GW Development, Banking, Storage 0 Land Use Management 1
Desalination: 1 Economic Incentives 1
Recycled Municipal Water 0 Ag Lands Stewardship 0
Conveyance Improvement 1 Ecosystem Restoration 0
Small Local Storage 0 Recharge Area Protection 0

Water Recrecation 0

Water Exchanges 1
Ag Water Use Efficiency 0

Urban Water Use Efficiency 0

Industrial Proces Water Use Efficiency 1

Flood Risk Management 0

Urban Runoff Management 0

Drinking Water Treatment 0

Multi-Purpose Flood Management 0

GW Aquifer Remediation: 0
Match Quality to Use 0
Pollution Prevention 0
Salinity Management 1

Include regional projects or programs (CWC §10544) #

Effectively integrate water management programs and projects within the Imperial Region and Colorado River Hydrologic 
Region

#

Effectively resolve significant water-related conflicts within or between regions #

Address critical water supply or water quality needs of disadvantaged communities within the region #

Support the effective integration of water management with land use planning #

For eligible storm water and flood management funding, projects which provide multiple benefits, including, but not limited 
to, water quality improvements, ecosystem benefits, reduction of in stream erosion and sedimentation, and groundwater 
recharge #

Drought_Preparedness: #

Use and Reuse Water More Efficiently #

Climate Change Response Action, including support adaptation to climate change, reduce greenhouse gas 
emissions, reduce energy consumption, use clean energy sources to move and treat water

#

Projects that practice, promote, improve, and expand environmental stewardship to protect and enhance the 
environment

#

Protect Surface Water and Groundwater Quality #

Ensure equitable distribution of benefits, increase participation, develop multi-benefit projects, and/or address 
the safe drinking water and wastewater needs of small and disadvantaged communities. #

Increase Water Supply

Reduce Water Demand

Improve Water Quality Resource Stewardship

Flood Management

No
Yes
No

Yes
No

Yes
Yes
No

No
No
No

Yes
No

No

Yes

No

No

No

No
No
No
No
Yes

Yes

Yes

Yes

DWR Regional Management Strategies

State Program Preferences

Statewide Priorities Addressed

No

Yes

No

Yes

Yes

Yes

Yes

Yes

No

State RMS and Preferences
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Does the Project Meet Imperial IRWMP's Goals and Objectives? 1

Contact: John Crockett

Email: jcrockett@foundation.sdsu.edu

Water Supply 0

Regional Policy Goals 0

Water Quality 1
No
Yes

No

Are sponsors sought? 1Yes

Yes

Project Contact Information

Project ID 6

Project Goals and Type

Other Project Information

Sponsoring Agency San Diego State University Research Foundation

Title: Director, Research Project 
Development

Phone No: 619-594-3176
Mailing Address: 5250 Campanile Drive, San Diego, CA 92182

Participating Agencies

Project Location Calipatria, CA (or other suitable location along the drains of New and/or 
Alamo Rivers)

Project Summary
The Imperial Valley offers a unique opportunity for the development of the algae industry, both for 
bioremediation of environmental pollution (nutrients from agricultural and municipal drainage) and for 
renewable energy production (electricity, biogas, and biofuels). Additionally, several high-value co-products 
come from algae, such as fertilizer, animal feeds, nutraceuticals, renewable chemicals, industrial enzymes 
and bioplastics.  We propose to establish and evaluate an algae-based wastewater treatment facility in the 
Calipatria area to treat environmental pollutants from the New River.  We would construct high-rate algae 
production ponds to assimilate nutrients and adsorb heavy metals (selenium) to supply 'clean' water to 
downstream constructed wetlands developed for wildlife habitat restoration.  This project meets several of 
the goals and objectives of the Imperial IRWMP, including water supply, water quality, and environmental 
enhancement.

Goals Water Quality
Type Construction

Project Purpose and Need
The goal of this project is to evaluate processes that improve the water quality of the New and/or Alamo 

Environmental Protection/Enhancement 0
Flood Protection/SW Management 0
Other

Is the Project Consistent with existing plans? 3
Explanation

Not Sure

Explanation The project will clean the New River of pollutants from both Mexicali and US agricultural, 
industrial, & sewage drainage.  It will also restore valuable wildlife habitat and enhance the 
educational & recreational elements of water conservation & reuse.

New River Bioremediation and Wildlife Habitat Restoration and Process Evaluation Project

No
No

General Project Information



Imperial IRWMP
Rivers while establishing an industry that would bring significant economic development (local jobs and 
taxable revenue) to the region. Algae rapidly assimilate nutrients from wastewater streams powered by the 
sun through photosynthesis, allowing nutrient rich water to be cleaned and the low-nutrient water returned to 
the environment.  By removing waste nutrients from the two major tributaries entering the Salton Sea, 
eutrophication conditions will be significantly reduced, spikes and crashes of algae populations managed, 
and fish die-off and foul odor problems abated.  In addition, since algae adsorb heavy metals (selenium) and 
other pollutants, the clean water will improve the food web in constructed wetlands for bird populations and 
help to restore valuable natural habitat for fish, birds, and other wildlife.  This project is "shovel ready" and 
can be funded by grants from Prop. 84, SB 1079, and may be eligible for matching Federal grants  from the 
WRDA (Water Resources Development Act), NOAA Office of Habitat Conservation, and from many other 
governmental agencies.

Additional Information
The proposed project meets the Goals and Objectives of Imperial IRWMP.  The CEP process can utilize 
waste water (from farms or municipal waste) to reclaim wastewater to develop valuable wildlife habitat (for 
domestic and migratory birds), and can produce valuable products, including animal feeds, fertilizer, 
nutraceuticals, renewable chemicals, and bioenergy (both renewable biodiesel and renewable energy from 
biomethane as a fuel or to generate 'green' electricity).  Algae is the most efficient plant on the earth at 
converting solar energy into biomass.  They can utilize non-potable water and non-arable lands, and can even 
grow in brackish or saline waters.  They can digest waste pollutants as nutrients (recycle energy) and scrub 
carbon dioxide from the atmosphere, thereby reducing pollution and greenhouse gas emissions.  This project 
can be integrated into other DWR environmental projects (Species Conservation Habitat) and/or can serve 
multi-purposes in recycling wastewater while developing mitigation banking wildlife habitat.
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Water Supply Benefits 1

We believe algae can convert non-potable waste water into high-quality clean water for 
use in constructed wetlands to eliminate the concerns about bioaccumulation of 
selenium and its well-know detrimental effects on birds and other wildlife.

Flood Protection/Stormwater Management Benefits 1

Shallow depth algae culture ponds could be constructed on the playas as the Salton Sea 
reseeds in the future, thereby potentially 'capping' the fine sediments that can lead 
contribute nano-particles of dust to the air and contribute to human respiratory disease.

Ecosystem Restoration/Management Benefits1

In lieu of using Colorado River water, algae may be used to treat and recycled drain 
water, to provide significantly cleaner water (lower in organics and toxic selenium) for 
use in constructed  wetlands that would provide valuable wildlife habitat.

Demand Management Benefits 1

The 'clean' drain water could be used to supply wetlands, but also could be used as 
industrial cooling or reinjection water.  This project also could fulfill some of the 
obligations of the IID and other water agencies to mitigate for water transfers under the 
QSA.

Public Access Benefits: 1

The New River water quality would be improved and if used in constructed wetlands, 
these facilities could include nature trails and bird observation areas for the public to 
enjoy.

Power Cost Savings or Production Benefits 1

With sufficient quantities of algae biomass, a sustainable and renewable supply of 
methane (biogas) could be produced by using an anaerobic digester (along with cattle 
manure and other agricultural waste).  The biogas can fuel an electric generator or be 
compressed into CNG or pipeline gas.  Furthermore, in stark contrast to typical 
anaerobic digestion strategies, our approach would use all by-product CO2 gas to grow 
more algae, an emission-less digester technology.

Other Benefits:

To provide selenium free water to constructed wetlands to protect and enhance resident 
and migratory bird populations, some of which are threatened or endangered species.

ID 6

Yes

Yes

Yes

Yes

Yes

Yes

Title New River Bioremediation and Wildlife Habitat Restoration and Process 
Evaluation Project

Economic Development Benefits 1

The facility will enhance the environmental and provide economic development, 
including a diverse spectrum of jobs (technical, general labor, etc.) in the Imperial 
Valley.  Additional activities include education, workforce training, etc.

Yes

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Project Benefits
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ID 6 Title New River Bioremediation and Wildlife Habitat Restoration and Process 
Evaluation Project

Status: Preliminary Design

Commencement: 2

Completion: 1

Funding Needs: We need funds to finalize the optimal design for the selenium removal system, 
to include a pre-treatment step followed by an algae nutrient removal zone and 
associated algae harvesting system.

Do youhave cost estimates? Yes

Total Estimated Cost: $600,000

Total of planned local funding (cost match): $50,000

Total of other non-state or federal funding:

Total project costs currently unfunded: $550,000

Seeking Prop 84 or Prop 1E Funds? 1

Local funding secured? 2

Is there a plan/schedule to finalize project funding? 1

Project Schedule Information

< 1 Year

< 1 Year

Project Funding Information

Yes

No

Yes

Project Status, Needs, and Readiness to Proceed
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ID 6 Title New River Bioremediation and Wildlife Habitat Restoration and Process 
Evaluation Project

Explanation Final Report to the Salton Sea Authority on the Controlled Eutrophication Process to 
 remove nutrients from the Whitewater River.  May 2008.A presentation at the Imperial 

Valley Renewable Energy Conference on the use of algae lipids for the production of 
 biodiesel.  May 2009.A presentation at the DOC-NOAA Water and Energy Conservation 

Seminar on the potential for developing an algae biofuels industry in the Imperial Valley.  
 Sept. 2009.A presentation at the Salton Sea Stakeholders Symposium on the use of algae 

for wastewater treatment and for the production of biofuels and other high-valued products.  
May 2010.

Are there project technical reports and documentation? 1

Explanation Environmental permits may  be required (CEQA).

Is environmental documentation for the project complete? 2

Explanation Tentatively - CEQA review may be expedited for environmental enhancement projects.

Does the project have a plan and schedule to complete the environmental review? 1

Explanation Land Use, construction, CEQA, RWQCB - NPDES, etc.

Does the project have necessary permits and regulatory approval? 1

Explanation Tentative.

Yes

No

Yes

Yes

Is there a plan and schedule to complete permitting process? 1Yes

Technical and Environmental Information
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Project ID 6

New River Bioremediation and Wildlife Habitat Restoration and Process 
Evaluation Project

GW Development, Banking, Storage 1 Land Use Management 1
Desalination: 0 Economic Incentives 1
Recycled Municipal Water 1 Ag Lands Stewardship 1
Conveyance Improvement 0 Ecosystem Restoration 1
Small Local Storage 0 Recharge Area Protection 1

Water Recrecation 1

Water Exchanges 1
Ag Water Use Efficiency 1

Urban Water Use Efficiency 0

Industrial Proces Water Use Efficiency 1

Flood Risk Management 0

Urban Runoff Management 1

Drinking Water Treatment 0

Multi-Purpose Flood Management 0

GW Aquifer Remediation: 1
Match Quality to Use 0
Pollution Prevention 1
Salinity Management 0

Include regional projects or programs (CWC §10544) #

Effectively integrate water management programs and projects within the Imperial Region and Colorado River Hydrologic 
Region

#

Effectively resolve significant water-related conflicts within or between regions #

Address critical water supply or water quality needs of disadvantaged communities within the region #

Support the effective integration of water management with land use planning #

For eligible storm water and flood management funding, projects which provide multiple benefits, including, but not limited 
to, water quality improvements, ecosystem benefits, reduction of in stream erosion and sedimentation, and groundwater 
recharge #

Drought_Preparedness: #

Use and Reuse Water More Efficiently #

Climate Change Response Action, including support adaptation to climate change, reduce greenhouse gas 
emissions, reduce energy consumption, use clean energy sources to move and treat water

#

Projects that practice, promote, improve, and expand environmental stewardship to protect and enhance the 
environment

#

Protect Surface Water and Groundwater Quality #

Ensure equitable distribution of benefits, increase participation, develop multi-benefit projects, and/or address 
the safe drinking water and wastewater needs of small and disadvantaged communities. #

Increase Water Supply

Reduce Water Demand

Improve Water Quality Resource Stewardship

Flood Management

Yes
No
Yes

No
No

Yes
Yes
Yes

Yes
Yes
Yes

Yes
Yes

No

Yes

No

Yes

No

No
Yes
No
Yes
No

Yes

Yes

Yes

DWR Regional Management Strategies

State Program Preferences

Statewide Priorities Addressed

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

State RMS and Preferences
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Does the Project Meet Imperial IRWMP's Goals and Objectives? 1

Contact: Anisa Divine
Email: ajdivine@iid.com

Water Supply 1

Regional Policy Goals 0

Water Quality 0
Yes
No

No

Yes

Project Contact Information

Project ID 7

Project Goals and Type

Other Project Information

Sponsoring Agency Imperial Irrigation District

Title: Project Manager
Phone No: 7603399036

Mailing Address: 333 E. Barioni Boulevard, Imperial, CA, 92251

Participating Agencies

Project Location East Brawley Geothermal Resources Area

Goals Water Supply
Type Plan Development

Environmental Protection/Enhancement 0
Flood Protection/SW Management 0
Other

Is the Project Consistent with existing plans? 1
Explanation Imperial County General Plan - Geothermal/Alternative Energy and Transmission Element 

(Geothermal/Alternative Element; October 2006) was implemented to guide land use decisions 
and approvals.   Imperial County supports and encourages the full, orderly, and efficient 
development of Geothermal/Alternative Energy Resources, while at the same time preserving 
and enhancing possible agricultural, biological, human, and recreational resources (Goal 1).  
The Geothermal/Alternative Energy Element identifies a need for geothermal water use of 
180,000 ac-ft of water per year, stating that geothermal development will have first priority for 
use of “saved” and/or excess water over other uses which the County has jurisdiction 
(Objective 3.2).  In addition, the General Plan seeks to minimize impacts to agricultural lands 
and biological resources (Goal 2) by carefully analyzing the potential impacts on agricultural 
and biological resources from each project (Objective 2.4).  Geothermal/Alternative Energy 
Operations are required to efficiently utilize water (Goal 3) in order to maintain at least the 
present level of agricultural production while encouraging efficient water use (Objective 3.1).   

Yes

Explanation  The groundwater storage project would help to manage and expand the Imperial Region 
water supply portfolio and meet the water supply goal and related water supply objectives 
(wso) by: helping to meet future demands while avoiding impacts to existing users (wso 1); 
providing a firm, verifiable, and sustainable supply (wso 2); and be part of an integrated 
strategy that diversifies the regional water supply portfolio (wso 5).  It would also support 
meet the water quality goal to protect water quality for beneficial uses consistent with 
regional community interests and the RWQCB Basin Plan through cooperation with 
stakeholders, local and state agencies; and the related water quality objective (wqo) to 
preserve and, where and when technology allows, improve quality of groundwater resources 
in Imperial Region (wqo 5).

East Brawley 25 KAFY Desalination with Well Field and Groundwater Recharge (Desal 12)

No
No

General Project Information
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Are sponsors sought? 1Yes

Project Summary
The project includes 25,000 AFY desalination plant located in the East Brawley KGRA using brackish 
groundwater as the water source, and including groundwater recharge in the old Coachella Canal.  The exact 
location for the plant has not been determined.  Source water would be from a well field located in the East 
Brawley KGRA consisting of 10 wells located in existing easements and rights of way; drilled to an average 
depth of 900 feet producing 2,000 gpm for a total production capacity of about 21,000 gpm; connected by 
pipelines to the desalination  plant.  Total dissolved solids concentration of 1,900 mg/L is assumed.  Water 
temperature from this well configuration is anticipated to be about 170 degrees Fahrenheit and would likely 
necessitate cooling the water prior to treatment to protect membranes and maintain plant efficiency.  Brine 
disposal would be through injection of the water to the deeper, highly saline formations beneath the plant 
using three new injection wells.  Produced water would be conveyed to IID facilities for distribution to 
agricultural uses as a substitute for using Colorado River water.  Colorado River water would then be 
provided to the proposed renewable energy and other projects that represent a new water use.  This 
substitution of produced water for Colorado River water reduces projects costs for pipelines or other 
conveyance facilities that would otherwise be needed to deliver the water.  If geothermal plants were to be 
collocated in the future, there could be an opportunity to partner on wells that would recover the hot water 

 and inject the brine stream from the Desalination Plant.   

Project Purpose and Need
The purpose of the Brawley Desalination Project is to provide 25,000 acre-feet per year (AFY) of new 
supply and to expand the Imperial Regions water supply portfolio that can be apportioned to new users that 

  would otherwise rely on imported Colorado River water.   The Imperial Region Colorado River water 
supply is fully apportioned to existing uses (agricultural, municipal, industrial and environmental).  As such, 
new demands that would rely on Colorado River water (the only source of water for the region) could have a 
potential impact on current users.  Projects to expand the water supply are needed to  avoid conflicts between 
historical water uses or between the types of use.  For new projects, State law also requires proof of a long-
term, sustainable water supply that is available without impacting current users, available supplies,  or the 
environment.  The objective is to provide a firm, reliable supply to new users that can be apportioned by IID 
and to support the land use agencies to, adopt affirmative findings and verify water is available when 
approving new projects consistent with adopted land use plans. 

Additional Information
Other East Brawley desalination projects alternatives were configured for purposes of comparison.  A 25 
KAFY East Brawley Desalination facility was configured to include municipal, commercial, and industrial 
distribution pipelines (Desalination 9), which could serve disadvantaged communities with municipal 

  drinking water.  This would increase project costs to $659/AF.  A 25 KAFY East Mesa Desalination 
facility with Groundwater Wells and Recharge was configured (Desalination 12) to evaluate collocating with 
geothermal plants in this area.  This would involve use of more federal lands, brine injection at geothermal 
wells, use of water directly at geothermal facilities,  and is an alternative that could be further developed 
since costs were within the range considered reasonable ($513/AF).
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Water Supply Benefits 1

Planned 25,000 AFY yield for use mainly by renewable energy projects in lieu of 
imported Colorado River water.  Estimated unit costs for water is $480/AF.

Flood Protection/Stormwater Management Benefits 2

Ecosystem Restoration/Management Benefits2

Demand Management Benefits 1

The projects would make secondary use of imported Colorado River water and expand 
the supply available to meet new demands.  Use of desalinated water for cooling 
purposes at renewable energy facilities represents best management practice consistent 
with state and federal requirements and standards for this type of facility operating in 
the desert environment of the Imperial Region (See Renewable Energy Action Team 
(REAT) report to the California Energy Commission, December 2010).

Public Access Benefits: 2

Power Cost Savings or Production Benefits 1

Even though desalination will require energy, the water would be provided primarily for 
renewable energy projects (solar thermal, geothermal), which can provide power and 
meet state goals for development of renewable energy and reduction in greenhouse gas 
emissions. 

Other Benefits:

The project would expand the region's current water supply and protect agricultural land 
and water use, while supporting economic development consistent with local land use 
plans, and provide regional economic benefits in terms of jobs during construction and 
operation both for the proposed desalination plant and for renewable energy and other 
facilities that would be reliant on the new supply.  The project could help to reduce 
regional and interregional competition for available supplies by expanding the local 
supply in the Imperial Region. 

ID 7

Yes

No

No

Yes

No

Yes

Title East Brawley 25 KAFY Desalination with Well Field and Groundwater 
Recharge (Desal 12)

Economic Development Benefits 1

The project would also support the Region’s economic development and disadvantaged 
communities by providing a water supply to support planned growth of the 
communities and renewable energy industry (Technical Memorandum - Estimated 
Economic Impacts to Imperial to County from Conversion of Agricultural Water to 
Municipal and Industrial Uses. ARECon, Sept 2009.)

Yes

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Project Benefits



Imperial IRWMP

ID 7 Title East Brawley 25 KAFY Desalination with Well Field and Groundwater 
Recharge (Desal 12)

Status: Project Planning and Feasibility Study

Commencement: 4

Completion: 3

Funding Needs: Funding would be needed for feasibility study, preliminary and final design, 
environmental review and permitting,  and construction. 

Do youhave cost estimates? Yes

Total Estimated Cost: $101,000,000

Total of planned local funding (cost match): $101,000,000

Total of other non-state or federal funding:

Total project costs currently unfunded: $101,000,000

Seeking Prop 84 or Prop 1E Funds? 2

Local funding secured? 2

Is there a plan/schedule to finalize project funding? 2

Project Schedule Information

3 - 6 Years

3 - 6 Years

Project Funding Information

No

No

No

Project Status, Needs, and Readiness to Proceed



Imperial IRWMP

ID 7 Title East Brawley 25 KAFY Desalination with Well Field and Groundwater 
Recharge (Desal 12)

Explanation Reconnaissance level project design and preliminary costing was completed as part of the 
IID Draft Plan.  

Are there project technical reports and documentation? 1

Explanation

Is environmental documentation for the project complete? 2

Explanation

Does the project have a plan and schedule to complete the environmental review? 2

Explanation

Does the project have necessary permits and regulatory approval? 2

Explanation

Yes

No

No

No

Is there a plan and schedule to complete permitting process? 2No

Technical and Environmental Information



Imperial IRWMP

Project ID 7

East Brawley 25 KAFY Desalination with Well Field and Groundwater 
Recharge (Desal 12)

GW Development, Banking, Storage 1 Land Use Management 1
Desalination: 1 Economic Incentives 1
Recycled Municipal Water 0 Ag Lands Stewardship 0
Conveyance Improvement 1 Ecosystem Restoration 0
Small Local Storage 0 Recharge Area Protection 0

Water Recrecation 0

Water Exchanges 1
Ag Water Use Efficiency 0

Urban Water Use Efficiency 0

Industrial Proces Water Use Efficiency 1

Flood Risk Management 0

Urban Runoff Management 0

Drinking Water Treatment 1

Multi-Purpose Flood Management 0

GW Aquifer Remediation: 0
Match Quality to Use 0
Pollution Prevention 0
Salinity Management 1

Include regional projects or programs (CWC §10544) #

Effectively integrate water management programs and projects within the Imperial Region and Colorado River Hydrologic 
Region

#

Effectively resolve significant water-related conflicts within or between regions #

Address critical water supply or water quality needs of disadvantaged communities within the region #

Support the effective integration of water management with land use planning #

For eligible storm water and flood management funding, projects which provide multiple benefits, including, but not limited 
to, water quality improvements, ecosystem benefits, reduction of in stream erosion and sedimentation, and groundwater 
recharge #

Drought_Preparedness: #

Use and Reuse Water More Efficiently #

Climate Change Response Action, including support adaptation to climate change, reduce greenhouse gas 
emissions, reduce energy consumption, use clean energy sources to move and treat water

#

Projects that practice, promote, improve, and expand environmental stewardship to protect and enhance the 
environment

#

Protect Surface Water and Groundwater Quality #

Ensure equitable distribution of benefits, increase participation, develop multi-benefit projects, and/or address 
the safe drinking water and wastewater needs of small and disadvantaged communities. #

Increase Water Supply

Reduce Water Demand

Improve Water Quality Resource Stewardship

Flood Management

Yes
Yes
No

Yes
No

Yes
Yes
No

No
No
No

Yes
No

No

Yes

No

No

No

Yes
No
No
No
Yes

Yes

Yes

Yes

DWR Regional Management Strategies

State Program Preferences

Statewide Priorities Addressed

No

Yes

No

Yes

Yes

Yes

Yes

Yes

No

State RMS and Preferences



Imperial IRWMP

Does the Project Meet Imperial IRWMP's Goals and Objectives? 1

Contact: Yazmin Arellano
Email: yarellano@brawley-ca.gov

Water Supply 1

Regional Policy Goals 0

Water Quality 0
Yes
No

No

Are sponsors sought? 2No

Yes

Project Contact Information

Project ID 8

Project Goals and Type

Other Project Information

Sponsoring Agency City of Brawley

Title: Public Works Director
Phone No: 760-344-5800

Mailing Address: 180 South Western Ave., Brawley, CA 92227

Participating Agencies City of Brawley

Project Location Brawley CA, 92227. Imperial County

Project Summary
The City of Brawley is requesting funding for a Raw Water Reservoir improvement improvement project. 
The project will consist of the addition of a 30 million gallon raw water reservoir at the water treatment 
facility. With additional improvements on the existing reservoirs. The added capacity will enable the city to 
endure maintenance outages of 7 day durations. This added capacity is required by the raw water provider 

 Imperial Irrigation District.The modifications will enhance the water operations at the treatment facility in 
reducing turbidity and clarifying the raw water, improving the water quality, reduce chemical costs and 
sludge handling operations, limit leakage.   

Goals Water Supply
Type Construction

Project Purpose and Need
The project is needed to improve raw water capacity, water quality, limit water loss   

Additional Information

Environmental Protection/Enhancement 0
Flood Protection/SW Management 0
Other

Is the Project Consistent with existing plans? 1
Explanation City of Brawley Capital Improvement Program

Yes

Explanation Water Supply Objective 1: Meet IID raw water capacity requirements.

City of Brawley Raw Water Storage Project

No
No

General Project Information



Imperial IRWMP

Water Supply Benefits 1

An estimated averaged of 0.100 mgd will be saved from the WTP. This water saving 
will reduce water demands from the Colorado River water system by 36.5 million 
gallons / year. 

Flood Protection/Stormwater Management Benefits 2

Ecosystem Restoration/Management Benefits2

Demand Management Benefits 2

Public Access Benefits: 2

Power Cost Savings or Production Benefits 2

Other Benefits:

This project would improve water quality and operational controls, reduce seepage and 
evaporation.

ID 8

Yes

No

No

No

No

No

Title City of Brawley Raw Water Storage Project

Economic Development Benefits 2No

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Project Benefits



Imperial IRWMP

ID 8 Title City of Brawley Raw Water Storage Project

Status: Project Planning and Feasibility Study

Commencement: 3

Completion: 2

Funding Needs: Need funding for design and construction.

Do youhave cost estimates? Yes

Total Estimated Cost: $4,000,000

Total of planned local funding (cost match): $0

Total of other non-state or federal funding: $0

Total project costs currently unfunded: $4,000,000

Seeking Prop 84 or Prop 1E Funds? 2

Local funding secured?

Is there a plan/schedule to finalize project funding?

Project Schedule Information

1 - 3 Years

1 - 3 Years

Project Funding Information

No

No

No

Project Status, Needs, and Readiness to Proceed



Imperial IRWMP

ID 8 Title City of Brawley Raw Water Storage Project

Explanation

Are there project technical reports and documentation? 2

Explanation

Is environmental documentation for the project complete? 2

Explanation

Does the project have a plan and schedule to complete the environmental review? 2

Explanation

Does the project have necessary permits and regulatory approval? 2

Explanation

No

No

No

No

Is there a plan and schedule to complete permitting process? 2No

Technical and Environmental Information



Imperial IRWMP

Project ID 8
City of Brawley Raw Water Storage Project

GW Development, Banking, Storage 0 Land Use Management 0
Desalination: 0 Economic Incentives 0
Recycled Municipal Water 0 Ag Lands Stewardship 0
Conveyance Improvement 1 Ecosystem Restoration 0
Small Local Storage 1 Recharge Area Protection 0

Water Recrecation 0

Water Exchanges 0
Ag Water Use Efficiency 0

Urban Water Use Efficiency 1

Industrial Proces Water Use Efficiency 0

Flood Risk Management 0

Urban Runoff Management 0

Drinking Water Treatment 1

Multi-Purpose Flood Management 0

GW Aquifer Remediation: 0
Match Quality to Use 0
Pollution Prevention 0
Salinity Management 0

Include regional projects or programs (CWC §10544) #

Effectively integrate water management programs and projects within the Imperial Region and Colorado River Hydrologic 
Region

#

Effectively resolve significant water-related conflicts within or between regions #

Address critical water supply or water quality needs of disadvantaged communities within the region #

Support the effective integration of water management with land use planning #

For eligible storm water and flood management funding, projects which provide multiple benefits, including, but not limited 
to, water quality improvements, ecosystem benefits, reduction of in stream erosion and sedimentation, and groundwater 
recharge #

Drought_Preparedness: #

Use and Reuse Water More Efficiently #

Climate Change Response Action, including support adaptation to climate change, reduce greenhouse gas 
emissions, reduce energy consumption, use clean energy sources to move and treat water

#

Projects that practice, promote, improve, and expand environmental stewardship to protect and enhance the 
environment

#

Protect Surface Water and Groundwater Quality #

Ensure equitable distribution of benefits, increase participation, develop multi-benefit projects, and/or address 
the safe drinking water and wastewater needs of small and disadvantaged communities. #

Increase Water Supply

Reduce Water Demand

Improve Water Quality Resource Stewardship

Flood Management

No
No
No

Yes
Yes

No
No
No

No
No
No

No
No

Yes

No

No

No

No

Yes
No
No
No
No

No

No

No

DWR Regional Management Strategies

State Program Preferences

Statewide Priorities Addressed

Yes

Yes

No

Yes

Yes

No

No

Yes

No

State RMS and Preferences



Imperial IRWMP

Does the Project Meet Imperial IRWMP's Goals and Objectives? 1

Contact: Yazmin Arellano
Email: yarellano@brawley-ca.gov

Water Supply 1

Regional Policy Goals 1

Water Quality 1
Yes
Yes

Yes

Are sponsors sought? 1Yes

Yes

Project Contact Information

Project ID 9

Project Goals and Type

Other Project Information

Sponsoring Agency City of Brawley

Title: Public Works Director
Phone No: 760-344-5800

Mailing Address: 180 South Western Ave., Brawley, CA 92227

Participating Agencies City of Brawley

Project Location 5015 Best Road, Brawley, CA, 92227. Imperial County

Project Summary
Upgrading the 5.9 MGD Wastewater Treatment's technology from advanced secondary to reclaimed water 
standards.  The process will consist of flow equalization, sedimentation, multi media gravity sand filtration, 
chlorination, storage, and pumping facilities. The system will have the capability to store reclaim water 
during maintenance activities at the geothermal power generation plant and or to discharge into the receiving 
stream and remain in compliance with its NPDES Permit.   

Goals Water Supply
Type Construction

Project Purpose and Need
The project is needed to generate new water for industrial demand in Imperial County, specifically to support 
new geothermal energy development.  This 5.6 MGD will reduce demand on Colorado River Water that is 
supplied by the Imperial Irrigation District which is currently the only source of water for industrial projects 
in Imperial County.  If the project is not implemented there is the possibility that in overrun years the 
agriculture community will need to fallow land in order for the IID to meet the industrial supply which has a 
higher priority. 

Additional Information
The city is currently improving the wastewater treatment technology at its wastewater treatment plant from 

Environmental Protection/Enhancement 1
Flood Protection/SW Management 0
Other

Is the Project Consistent with existing plans? 3
Explanation

Not Sure

Explanation Water Supply Objective 2: This project will provide the City of Brawley to supply reclaimed 
water to commercial users.

City of Brawley Reclaim Water Project

Yes
No

General Project Information



Imperial IRWMP
primary to an advance secondary treatment process. These improvements will be finalized and 
commissioning of the facility will begin the last quarter of 2011 and in compliance with the water quality 
control board on or before 6/ 30/2012.



Imperial IRWMP

Water Supply Benefits 1

Up to 5.9MGD will be diverted from the WWTP effluent discharge and used for 
geothermal operations purposes. This diversion will reduce water demands from the 
Colorado River water system. 

Flood Protection/Stormwater Management Benefits 2

Ecosystem Restoration/Management Benefits1

This project will divert up to 5.9 MGD of treated effluent, releasing demand from the 
Colorado River.

Demand Management Benefits 1

This project will divert up to 5.9 MGD of treated effluent, releasing demand from the 
Colorado River.

Public Access Benefits: 2

Power Cost Savings or Production Benefits 2

Other Benefits:

The purpose of the NPDES program under EPA is to eliminate discharge.  This project 
would meet that purpose and remove the need for a fresh water supply, the Colorado 
River, as the water supply in an industrial cooling tower. 

ID 9

Yes

No

Yes

Yes

No

No

Title City of Brawley Reclaim Water Project

Economic Development Benefits 1

This project will divert up to 5.9 MGD of treated effluent, releasing demand from the 
Colorado River and making it available for other use.

Yes

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Project Benefits



Imperial IRWMP

ID 9 Title City of Brawley Reclaim Water Project

Status: Preliminary Design

Commencement: 2

Completion: 2

Funding Needs: Need funding to design and construct.

Do youhave cost estimates? Yes

Total Estimated Cost: $12,500,000

Total of planned local funding (cost match): $1,354,430

Total of other non-state or federal funding: $6,000,000

Total project costs currently unfunded: $6,500,000

Seeking Prop 84 or Prop 1E Funds? 2

Local funding secured?

Is there a plan/schedule to finalize project funding?

Project Schedule Information

< 1 Year

1 - 3 Years

Project Funding Information

No

No

No

Project Status, Needs, and Readiness to Proceed



Imperial IRWMP

ID 9 Title City of Brawley Reclaim Water Project

Explanation Lee and Ro's  draft alternatives study  and conceptual drawings from Ormat's  engineering 
firm

Are there project technical reports and documentation? 1

Explanation

Is environmental documentation for the project complete? 2

Explanation

Does the project have a plan and schedule to complete the environmental review? 2

Explanation

Does the project have necessary permits and regulatory approval? 2

Explanation

Yes

No

No

No

Is there a plan and schedule to complete permitting process? 2No

Technical and Environmental Information



Imperial IRWMP

Project ID 9
City of Brawley Reclaim Water Project

GW Development, Banking, Storage 0 Land Use Management 0
Desalination: 0 Economic Incentives 0
Recycled Municipal Water 1 Ag Lands Stewardship 0
Conveyance Improvement 0 Ecosystem Restoration 0
Small Local Storage 0 Recharge Area Protection 0

Water Recrecation 0

Water Exchanges 1
Ag Water Use Efficiency 0

Urban Water Use Efficiency 0

Industrial Proces Water Use Efficiency 1

Flood Risk Management 0

Urban Runoff Management 0

Drinking Water Treatment 0

Multi-Purpose Flood Management 0

GW Aquifer Remediation: 0
Match Quality to Use 0
Pollution Prevention 0
Salinity Management 0

Include regional projects or programs (CWC §10544) #

Effectively integrate water management programs and projects within the Imperial Region and Colorado River Hydrologic 
Region

#

Effectively resolve significant water-related conflicts within or between regions #

Address critical water supply or water quality needs of disadvantaged communities within the region #

Support the effective integration of water management with land use planning #

For eligible storm water and flood management funding, projects which provide multiple benefits, including, but not limited 
to, water quality improvements, ecosystem benefits, reduction of in stream erosion and sedimentation, and groundwater 
recharge #

Drought_Preparedness: #

Use and Reuse Water More Efficiently #

Climate Change Response Action, including support adaptation to climate change, reduce greenhouse gas 
emissions, reduce energy consumption, use clean energy sources to move and treat water

#

Projects that practice, promote, improve, and expand environmental stewardship to protect and enhance the 
environment

#

Protect Surface Water and Groundwater Quality #

Ensure equitable distribution of benefits, increase participation, develop multi-benefit projects, and/or address 
the safe drinking water and wastewater needs of small and disadvantaged communities. #

Increase Water Supply

Reduce Water Demand

Improve Water Quality Resource Stewardship

Flood Management

No
No
Yes

No
No

No
No
No

No
No
No

Yes
No

No

Yes

No

No

No

No
No
No
No
No

No

No

No

DWR Regional Management Strategies

State Program Preferences

Statewide Priorities Addressed

Yes

No

No

No

Yes

No

No

No

No

State RMS and Preferences



Imperial IRWMP

Does the Project Meet Imperial IRWMP's Goals and Objectives? 1

Contact: Yazmin Arellano
Email: yarellano@brawley-ca.gov

Water Supply 1

Regional Policy Goals 1

Water Quality 1
Yes
Yes

Yes

Are sponsors sought? 1Yes

Yes

Project Contact Information

Project ID 10

Project Goals and Type

Other Project Information

Sponsoring Agency City of Brawley and City of Imperial

Title: Public Works Director
Phone No: 760-344-5800

Mailing Address: 180 South Western Ave., Brawley, CA 92227

Participating Agencies City of Brawley and City of Imperial

Project Location City of Brawley, City of Imperial and Imperial County

Project Summary
The City of Brawley and the City of Imperial have discussed the feasibility of constructing a Regional 

 Wastewater Treatment Plant in the Mesquite Lake area. The City of Brawley would divert their wastewater 
from the south section of the City (South Of Malan Street) to this regional wastewater treatment plant. 
Construction of a sewage pump station and 10 mile sewage pipe line would be required for Brawley to send 
its raw wastewater to this treatment facility.     

Goals Regional Policy Goals
Type Construction

Project Purpose and Need
The purpose is to regionalize any future WWTP and extend the life of the existing facility located north of 
the city and reducing the amount of wastewater infrastructure within the City's of Brawley's sphere of 
influence and sharing the cost in the building of the facility.

Additional Information

Environmental Protection/Enhancement 0
Flood Protection/SW Management 0
Other

Is the Project Consistent with existing plans? 3
Explanation

Not Sure

Explanation Regional Policy Goals Objective 3: Regionalize future WWTP between Imperial County 
cities.

Regional Wastewater Treatment and Recycled Water Project 

No
No

General Project Information



Imperial IRWMP

Water Supply Benefits 1

Per City of Imperial Tertiary Treatment Plant Plans, the project will be able to supply 
recycled water to surrounding areas.

Flood Protection/Stormwater Management Benefits 2

Ecosystem Restoration/Management Benefits2

Demand Management Benefits 2

Public Access Benefits: 2

Power Cost Savings or Production Benefits 2

Other Benefits:

The City would eliminate redundant wastewater collection/pumping facilities.

ID 10

Yes

No

No

No

No

No

Title Regional Wastewater Treatment and Recycled Water Project

Economic Development Benefits 1

By making utilities available to the surrounding areas.

Yes

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Project Benefits



Imperial IRWMP

ID 10 Title Regional Wastewater Treatment and Recycled Water Project 

Status: Preliminary Design

Commencement: 3

Completion: 3

Funding Needs: Need funding for planning, design, and construction 

Do youhave cost estimates? Yes

Total Estimated Cost: $60,000,000

Total of planned local funding (cost match): $0

Total of other non-state or federal funding: $0

Total project costs currently unfunded: $60,000,000

Seeking Prop 84 or Prop 1E Funds? 2

Local funding secured?

Is there a plan/schedule to finalize project funding?

Project Schedule Information

1 - 3 Years

3 - 6 Years

Project Funding Information

No

No

No

Project Status, Needs, and Readiness to Proceed



Imperial IRWMP

ID 10 Title Regional Wastewater Treatment and Recycled Water Project 

Explanation City of Imperial performed an engineering analysis and preliminary design from Webb and 
Associates Engineering firm.

Are there project technical reports and documentation? 1

Explanation

Is environmental documentation for the project complete? 2

Explanation

Does the project have a plan and schedule to complete the environmental review? 2

Explanation

Does the project have necessary permits and regulatory approval? 2

Explanation

Yes

No

No

No

Is there a plan and schedule to complete permitting process? 2No

Technical and Environmental Information



Imperial IRWMP

Project ID 10
Regional Wastewater Treatment and Recycled Water Project 

GW Development, Banking, Storage 0 Land Use Management 0
Desalination: 0 Economic Incentives 0
Recycled Municipal Water 1 Ag Lands Stewardship 0
Conveyance Improvement 1 Ecosystem Restoration 0
Small Local Storage 0 Recharge Area Protection 0

Water Recrecation 0

Water Exchanges 1
Ag Water Use Efficiency 0

Urban Water Use Efficiency 1

Industrial Proces Water Use Efficiency 0

Flood Risk Management 0

Urban Runoff Management 1

Drinking Water Treatment 0

Multi-Purpose Flood Management 0

GW Aquifer Remediation: 0
Match Quality to Use 1
Pollution Prevention 1
Salinity Management 0

Include regional projects or programs (CWC §10544) #

Effectively integrate water management programs and projects within the Imperial Region and Colorado River Hydrologic 
Region

#

Effectively resolve significant water-related conflicts within or between regions #

Address critical water supply or water quality needs of disadvantaged communities within the region #

Support the effective integration of water management with land use planning #

For eligible storm water and flood management funding, projects which provide multiple benefits, including, but not limited 
to, water quality improvements, ecosystem benefits, reduction of in stream erosion and sedimentation, and groundwater 
recharge #

Drought_Preparedness: #

Use and Reuse Water More Efficiently #

Climate Change Response Action, including support adaptation to climate change, reduce greenhouse gas 
emissions, reduce energy consumption, use clean energy sources to move and treat water

#

Projects that practice, promote, improve, and expand environmental stewardship to protect and enhance the 
environment

#

Protect Surface Water and Groundwater Quality #

Ensure equitable distribution of benefits, increase participation, develop multi-benefit projects, and/or address 
the safe drinking water and wastewater needs of small and disadvantaged communities. #

Increase Water Supply

Reduce Water Demand

Improve Water Quality Resource Stewardship

Flood Management

No
No
Yes

Yes
No

No
No
No

No
No
No

Yes
No

Yes

No

No

Yes

No

No
No
Yes
Yes
No

Yes

Yes

No

DWR Regional Management Strategies

State Program Preferences

Statewide Priorities Addressed

No

No

No

No

Yes

No

No

No

No

State RMS and Preferences



Imperial IRWMP

Does the Project Meet Imperial IRWMP's Goals and Objectives? 1

Contact: Yazmin Arellano
Email: yarellano@brawley-ca.gov

Water Supply 1

Regional Policy Goals 1

Water Quality 0
Yes
No

Yes

Are sponsors sought? 2No

Yes

Project Contact Information

Project ID 12

Project Goals and Type

Other Project Information

Sponsoring Agency City of Brawley

Title: Public Works Director
Phone No: 760-344-5800

Mailing Address: 180 South Western Ave., Brawley, CA 92227

Participating Agencies City of Brawley

Project Location Brawley, CA 92227. Imperial County

Project Summary
The City of Brawley is requesting funding for the installation of water meters for its commercial and 

 industrial, and business customers to include schools, churches and parks.The meter size range from 12 
inch to .75 inch water lines.  This will allow the city to implement water conservation and project water 
demands accurately within its service area. 

Goals Water Supply
Type Construction

Project Purpose and Need
The project is needed to monitor and conserve water demands from industrial, commercial and recreational 
parks in the City of Brawley and implement water conservation programs.  

Additional Information
The city will conserve and monitor water usage efficiently and enable the operations of the water system to 
properly balance the water demands on its distribution system.  

Environmental Protection/Enhancement 1
Flood Protection/SW Management 0
Other Water Conservation

Is the Project Consistent with existing plans? 1
Explanation City of Brawley FY '12 Capital Improvement Program. Project #7.1008, section 7 page 9

Yes

Explanation Water Supply Objective 3: The project would adequately monitor usage throughout the City 
and cost sharing of finish water production will be equitably shall amongst all users.

City of Brawley Water Meter Project

Yes
No

General Project Information



Imperial IRWMP

Water Supply Benefits 1

An estimated average capacity of 1.0 mgd will be saved from the WTP. This water 
saving will reduce water demands from the Colorado River water system by 365 million 
gallons / year. 

Flood Protection/Stormwater Management Benefits 2

Ecosystem Restoration/Management Benefits1

The project will create benefits by conserving Colorado River Water. up to 365 million 
gallons per year.

Demand Management Benefits 1

An estimated 1 Million Gallons per Day (MGD) will be saved of treated water.

Public Access Benefits: 2

Power Cost Savings or Production Benefits 1

The estimated 1MGD saved water represents savings in power, chemicals and overall 
treatment costs. With a yearly average of 8MGD, a 1MGD savings is equivalent to 15% 
costs savings in overall treatment costs.

Other Benefits:

This project would reduce water demand from the city's water treatment plant by 
approximately 1.0 mgd which would also reduce the demand from the Colorado River 
by 365 million gallons / year.

ID 12

Yes

No

Yes

Yes

No

Yes

Title City of Brawley Water Meter Project

Economic Development Benefits 1

By releasing water capacity at the water treatment plant. New business developments 
could be accommodated.

Yes

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Project Benefits



Imperial IRWMP

ID 12 Title City of Brawley Water Meter Project

Status: Preliminary Design

Commencement: 2

Completion: 2

Funding Needs: Need funding for construction

Do youhave cost estimates? Yes

Total Estimated Cost: $4,000,000

Total of planned local funding (cost match): $0

Total of other non-state or federal funding: $0

Total project costs currently unfunded: $4,000,000

Seeking Prop 84 or Prop 1E Funds? 2

Local funding secured? 2

Is there a plan/schedule to finalize project funding? 2

Project Schedule Information

< 1 Year

1 - 3 Years

Project Funding Information

No

No

No

Project Status, Needs, and Readiness to Proceed



Imperial IRWMP

ID 12 Title City of Brawley Water Meter Project

Explanation

Are there project technical reports and documentation? 2

Explanation Categorical Exemption.

Is environmental documentation for the project complete? 1

Explanation Completed.

Does the project have a plan and schedule to complete the environmental review? 2

Explanation City Building Permit.

Does the project have necessary permits and regulatory approval? 1

Explanation Completed.

No

Yes

No

Yes

Is there a plan and schedule to complete permitting process? 2No

Technical and Environmental Information



Imperial IRWMP

Project ID 12
City of Brawley Water Meter Project

GW Development, Banking, Storage 0 Land Use Management 0
Desalination: 0 Economic Incentives 0
Recycled Municipal Water 0 Ag Lands Stewardship 0
Conveyance Improvement 1 Ecosystem Restoration 0
Small Local Storage 0 Recharge Area Protection 0

Water Recrecation 0

Water Exchanges 1
Ag Water Use Efficiency 0

Urban Water Use Efficiency 1

Industrial Proces Water Use Efficiency 1

Flood Risk Management 0

Urban Runoff Management 0

Drinking Water Treatment 1

Multi-Purpose Flood Management 0

GW Aquifer Remediation: 0
Match Quality to Use 0
Pollution Prevention 0
Salinity Management 0

Include regional projects or programs (CWC §10544) #

Effectively integrate water management programs and projects within the Imperial Region and Colorado River Hydrologic 
Region

#

Effectively resolve significant water-related conflicts within or between regions #

Address critical water supply or water quality needs of disadvantaged communities within the region #

Support the effective integration of water management with land use planning #

For eligible storm water and flood management funding, projects which provide multiple benefits, including, but not limited 
to, water quality improvements, ecosystem benefits, reduction of in stream erosion and sedimentation, and groundwater 
recharge #

Drought_Preparedness: #

Use and Reuse Water More Efficiently #

Climate Change Response Action, including support adaptation to climate change, reduce greenhouse gas 
emissions, reduce energy consumption, use clean energy sources to move and treat water

#

Projects that practice, promote, improve, and expand environmental stewardship to protect and enhance the 
environment

#

Protect Surface Water and Groundwater Quality #

Ensure equitable distribution of benefits, increase participation, develop multi-benefit projects, and/or address 
the safe drinking water and wastewater needs of small and disadvantaged communities. #

Increase Water Supply

Reduce Water Demand

Improve Water Quality Resource Stewardship

Flood Management

No
No
No

Yes
No

No
No
No

No
No
No

Yes
No

Yes

Yes

No

No

No

Yes
No
No
No
No

No

No

No

DWR Regional Management Strategies

State Program Preferences

Statewide Priorities Addressed

Yes

Yes

No

Yes

Yes

No

No

No

No

State RMS and Preferences



Imperial IRWMP

Does the Project Meet Imperial IRWMP's Goals and Objectives? 1

Contact: Jorge Galvan, AICP

Email: jgalvan@cityofimperial.org

Water Supply 1

Regional Policy Goals 0

Water Quality 0
Yes
No

No

Are sponsors sought? 1Yes

Yes

Project Contact Information

Project ID 13

Project Goals and Type

Other Project Information

Sponsoring Agency City of Imperial

Title: Planning & Development 
Director

Phone No: 760.355.3326
Mailing Address: City of Imperial, 420 South Imperial Avenue, Imperial, CA 92251

Participating Agencies City of Brawley is a current partner; other potential partners include Potential partners 
include Imperial County , City of El Centro, Imperial Valley College, and Imperial 
Irrigation District.

Project Location Dogwood Road north of Harris Road, within the unincorporated Imperial 
County

Project Summary
The Keystone Water Reclamation Facility is a regional wastewater and stormwater treatment facility that 
with an initial design capacity of 2.5 MGD and an ultimate treatment capacity of 15 MGD. The Project is 
designed to utilize membrane bioreactor technology as a means to produce highly treated tertiary effluent, 
which will meet all the provisions of California's Title 22 requirements. The recycled water will be utilized to 
offset imported potable water supplies from the Colorado River and will be suitable for heavy industrial 
users within the Mesquite Specific Plan Area and reuse applications such as landscape irrigation, parks, golf 
courses, or other recreational uses to minimize expensive pumping and distributions systems. 

Goals Water Supply
Type Construction

Project Purpose and Need

Environmental Protection/Enhancement 0
Flood Protection/SW Management 0
Other

Is the Project Consistent with existing plans? 1
Explanation The project is consistent with City of Imperial's 1992 General Plan and the Imperial County's 

General 1993 Plan. Both plans discuss growth within the area of the proposed project.  
Complies with the Flood Plain Management Plan and the Mesquite Lake Specific Plan.

Yes

Explanation The project proposes to reuse waste water and stormwater which demonstrates integrated 
resource management strategies that diversify the water supply portfolio.  The project 
contributes to the water supply objective number 5.

Keystone Water Reclamation Facility

No
No

General Project Information



Imperial IRWMP
In a region with the highest unemployment rate and a disproportionate number of households living under 
the poverty level, economic development and job creation are priority goals for the region. The County of 
Imperial set aside an area known as the Mesquite Lake Specific Plan (MLSP) to allow for new heavy 
industrial development in an area that is easily accessible by rail and surface transportation and is away from 
urban conflicts. There are no existing treatment facilities that can service the area. The primary goal of the 
Keystone Water Reclamation Facility (the first reclamation facility to be built in the County) is to create 
quality, wage-paying jobs for residents of the disadvantaged communities in the County. Other goals include 
the creation of a highly efficient reclamation facility to provide regional stormwater and wastewater 
treatment for surrounding communities and to provide additional recreational opportunities for the region.

Additional Information
The City is in the final stages of property acquisition and will have site control within 90 days. Design is 
90% complete. The draft Mitigated Negative Declaration (MND) has been circulated and comments were 
received. The City anticipates  certifying the MND within 90 days.



Imperial IRWMP

Water Supply Benefits 1

The reclamation facility will produce measurable treated water in compliance with the 
State's Title 22 requirements. The first phase of the project can produce up to 2.5MGD 
of treated water.

Flood Protection/Stormwater Management Benefits 1

The facility is designed to treat stormwater and provide a regional stormwater basin.

Ecosystem Restoration/Management Benefits1

The reclamation facility will incorporate constructed wetlands.

Demand Management Benefits 1

The City of Imperial currently utilizes a tiered rate structure and water smart readers as 
a means of demand side management. These methods will continue to be used for users 
connecting to the Keystone Water Reclamation Facility.

Public Access Benefits: 1

The treated effluent will be held in retention ponds which will be open to the public and 
developed with walking trails, educational areas, and public parking.

Power Cost Savings or Production Benefits 1

The reclamation facility will be utilizing the latest energy efficient technology with a 
lower energy demand per gallon treated compared to current treatment facilities.

Other Benefits:

The project is intended to have a regional impact and create quality, wage-paying jobs 
for residents of the disadvantaged communities in the County.

ID 13

Yes

Yes

Yes

Yes

Yes

Yes

Title Keystone Water Reclamation Facility

Economic Development Benefits 1

The project will result in the direct creation of up to 6 jobs but will also result in the 
indirect creation of over 2,000 jobs. One of the primary goals of the Keystone Water 
Reclamation Facility is to encourage industrial development within the Mesquite Lake 
Specific Plan area to create new industrial jobs for the county.

Yes

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Project Benefits



Imperial IRWMP

ID 13 Title Keystone Water Reclamation Facility

Status: Final Design

Commencement: 2

Completion: 2

Funding Needs: The project is in need of construction funding.

Do youhave cost estimates? Yes

Total Estimated Cost: $65,000,000

Total of planned local funding (cost match): $6,500,000

Total of other non-state or federal funding: $0

Total project costs currently unfunded: $58,500,000

Seeking Prop 84 or Prop 1E Funds? 1

Local funding secured? 1

Is there a plan/schedule to finalize project funding? 1

Project Schedule Information

< 1 Year

1 - 3 Years

Project Funding Information

Yes

Yes

Yes

Project Status, Needs, and Readiness to Proceed



Imperial IRWMP

ID 13 Title Keystone Water Reclamation Facility

Explanation The project has completed the draft environmental document (MND).  In addition, the final 
design is in 90% completion until we secure partnership commitment the project will 
complete 100% of the design.

Are there project technical reports and documentation? 1

Explanation The draft Mitigated Negative Declaration (MND) has been circulated and comments were 
received.

Is environmental documentation for the project complete? 1

Explanation Certification of the MND is anticipated to be completed within 3 to 6 months.

Does the project have a plan and schedule to complete the environmental review? 1

Explanation The project will require building permits from the County of Imperial, RWQCB permitting, 
and NPDES.

Does the project have necessary permits and regulatory approval? 1

Explanation Scheduling of the project's permit requirements can be ready and submitted within 6 months 
prior to commencement of the project.

Yes

Yes

Yes

Yes

Is there a plan and schedule to complete permitting process? 1Yes

Technical and Environmental Information



Imperial IRWMP

Project ID 13
Keystone Water Reclamation Facility

GW Development, Banking, Storage 0 Land Use Management 1
Desalination: 0 Economic Incentives 1
Recycled Municipal Water 1 Ag Lands Stewardship 0
Conveyance Improvement 0 Ecosystem Restoration 0
Small Local Storage 0 Recharge Area Protection 0

Water Recrecation 0

Water Exchanges 1
Ag Water Use Efficiency 0

Urban Water Use Efficiency 1

Industrial Proces Water Use Efficiency 0

Flood Risk Management 0

Urban Runoff Management 1

Drinking Water Treatment 0

Multi-Purpose Flood Management 1

GW Aquifer Remediation: 0
Match Quality to Use 0
Pollution Prevention 1
Salinity Management 0

Include regional projects or programs (CWC §10544) #

Effectively integrate water management programs and projects within the Imperial Region and Colorado River Hydrologic 
Region

#

Effectively resolve significant water-related conflicts within or between regions #

Address critical water supply or water quality needs of disadvantaged communities within the region #

Support the effective integration of water management with land use planning #

For eligible storm water and flood management funding, projects which provide multiple benefits, including, but not limited 
to, water quality improvements, ecosystem benefits, reduction of in stream erosion and sedimentation, and groundwater 
recharge #

Drought_Preparedness: #

Use and Reuse Water More Efficiently #

Climate Change Response Action, including support adaptation to climate change, reduce greenhouse gas 
emissions, reduce energy consumption, use clean energy sources to move and treat water

#

Projects that practice, promote, improve, and expand environmental stewardship to protect and enhance the 
environment

#

Protect Surface Water and Groundwater Quality #

Ensure equitable distribution of benefits, increase participation, develop multi-benefit projects, and/or address 
the safe drinking water and wastewater needs of small and disadvantaged communities. #

Increase Water Supply

Reduce Water Demand

Improve Water Quality Resource Stewardship

Flood Management

No
No
Yes

No
No

Yes
Yes
No

No
No
No

Yes
No

Yes

No

No

Yes

Yes

No
No
No
Yes
No

No

No

No

DWR Regional Management Strategies

State Program Preferences

Statewide Priorities Addressed

No

Yes

No

No

Yes

Yes

Yes

No

No

State RMS and Preferences



Imperial IRWMP

Does the Project Meet Imperial IRWMP's Goals and Objectives? 1

Contact: Anisa Divine
Email: ajdivine@iid.com

Water Supply 1

Regional Policy Goals 0

Water Quality 0
Yes
No

No

Yes

Project Contact Information

Project ID 14

Project Goals and Type

Other Project Information

Sponsoring Agency Imperial Irrigation District

Title: Project Manager
Phone No: 7603399036

Mailing Address: 333 E. Barioni Boulevard, Imperial, CA, 92251

Participating Agencies

Project Location Multiple locations within IID Service Area

Goals Water Supply
Type Construction

Environmental Protection/Enhancement 0
Flood Protection/SW Management 0
Other Construction (Type)

Is the Project Consistent with existing plans? 1
Explanation The projects will provide water for IID assignment to new uses under the Interim Water 

Supply Plan.  The projects is consistent with the QSA/Transfer Agreements and will develop 
additional conserved water beyond that necessary to meet current commitments.  It is also 
consistent with the IID’s Efficiency Conservation Definite Plan (Definite Plan, IID 2007) and 
System Conservation Plan and Delivery Measurement Description (SCP, System Conservation 

  Plan, IID 2009) and IID’s 2007 Water Conservation Plan (IID 2007).  Imperial County 
General Plan - Geothermal/Alternative Energy and Transmission Element 
(Geothermal/Alternative Element; October 2006) was implemented to guide land use decisions 
and approvals.   Imperial County supports and encourages the full, orderly, and efficient 
development of Geothermal/Alternative Energy Resources, while at the same time preserving 
and enhancing possible agricultural, biological, human, and recreational resources (Goal 1).  
The Geothermal/Alternative Energy Element identifies a need for geothermal water use of 
180,000 ac-ft of water per year, stating that geothermal development will have first priority for 
use of “saved” and/or excess water over other uses which the County has jurisdiction 
(Objective 3.2).  In addition, the General Plan seeks to minimize impacts to agricultural lands 
and biological resources (Goal 2) by carefully analyzing the potential impacts on agricultural 

Yes

Explanation The proposed projects would help to manage and expand the Imperial Region water supply 
portfolio and meet the water supply goal and related water supply objectives (wso) by: 
helping to meet future demands while avoiding impacts to existing users (wso 1); providing a 
firm, verifiable, and sustainable supply (wso 2); protect surface water rights and implement 
water conservation measures that demonstrate reasonable beneficial use of the available 
supplies (wso 4b); and be part of an integrated strategy that diversifies the regional water 
supply portfolio (wso 5).  

IID Systems Conservation and Improvements Projects for IWSP

No
No

General Project Information



Imperial IRWMP

Are sponsors sought? 2No

Project Summary
IID's System Conservation Plan (SCP) identifies water projects that  capture main canal seepage using 
seepage recovery projects and to reduce operational spill by reoperating  the system using mid-lateral 
reservoirs and canal/lateral interties constructed as part of the SCP.  IID will implement most of the identified 
projects to meet it's water transfer obligations under the Quantification Settlement Agreement(QSA)/Transfer 
Agreements.  Twenty-three (23) systems improvement projects are currently not designated for development 
as part of the QSA/Transfer Agreements.  These system improvement projects potential yield is up to 8,000 
acre-feet per year (AFY) of conserved water that can be apportioned by IID to new industrial users consistent 
with IID's Interim Water Supply Policy. ) 

Project Purpose and Need
The purpose of the projects is to conserve water that could be provided to new users.   Conservation with 
apportionment to a new use would increase the supply available in the Imperial Region, as the Colorado 
River water supply has been quantified.  The County of Imperial General Plan Geothermal/Alternative 
Energy and Transmission Element identifies a need for up to 180,000 AFY for geothermal/renewable energy 
facilities. These renewable energy projects would provide jobs and economic development.  Consistent with 
IRWMP Goal 1 and related objectives, the proposed system improvement projects would  conserve water 
that would diversify the region's water supply portfolio and ensure that a long-term, verifiable, reliable, and 
sustainable supply is available to new users without impacting current users.  The water supply made 
available by the proposed projects would  help to meet County General Plan goals and would support 
Imperial County in making land use decisions by demonstrating that water is available for cooling purposes 
without impacts to current users.   Use of conserved water, or alternative sources of supply, would also help 
demonstrate that the renewable energy industry is applying best management practices consistent with state 
requirements and guidelines.  The region's existing supply of Colorado River water is fully apportioned.  
Without new or alternative water supplies, new development that increases water demand would be reliant on 
Colorado River water and this could impact existing users and/or the environment, especially in years where 

   there are overruns.  New water is needed to support growth and economic development. 

Additional Information
Project will be ready to proceed for grant funding. 

and biological resources from each project (Objective 2.4).  Geothermal/Alternative Energy 
Operations are required to efficiently utilize water (Goal 3) in order to maintain at least the 
present level of agricultural production while encouraging efficient water use (Objective 3.1).   
The projects is consistent with the QSA/Transfer Agreements that allow for groundwater 
storage in the Coachella Basin (Agreement for Storage of Groundwater by and between the 
Coachella Valley Water District and Imperial Irrigation District, October 2003), and with the 
Coachella Valley Basin Groundwater Management Plan.



Imperial IRWMP

Water Supply Benefits 1

Approximately 8,000 AFY at a cost of $590/AF, which includes  $90/AF for mitigation 
of impacts to IID drains and other waterways and related habitat consistent with the 
requirements the draft Habitat Conservation Plan (HCP)/Natural Community 
Conservation Plan (NCCP) and $67/AF for program administration.

Flood Protection/Stormwater Management Benefits 2

Ecosystem Restoration/Management Benefits1

To avoid, minimize and mitigate for impacts, project costs include funding ($90/AF) for 
mitigation of impacts to drains and other waterways.  This money could be used for 
development of habitat, similar to the IID Managed Marsh complex developed under 
the QSA/Transfer Agreements, or as needed per IID HCP/NCCP requirements. 

Demand Management Benefits 1

System conservation and improvement projects would capture  water that would 
otherwise be operational spill and recover seepage related to system operations, and free 
up that water for beneficial use.  The conserved water would be apportioned by IID to 
new uses and serve as a new supply in lieu of Colorado River water which is fully 
apportioned to current uses.

Public Access Benefits: 1

Habitat created with mitigation funding could provide incidental recreational as well as 
environmental benefits.

Power Cost Savings or Production Benefits 2

Other Benefits:

The project could be integrated with other projects, for example, regional mitigation 
banking and ecosystem enhancement projects to provide multiple benefits.   In addition, 
it is assumed that the water would be used for cooling purposes at renewable energy 
facilities that would help meet the State's renewable energy portfolio goals and support 
efforts to reduce greenhouse gas emissions.  

ID 14

Yes

No

Yes

Yes

Yes

No

Title IID Systems Conservation and Improvements Projects for IWSP

Economic Development Benefits 1

The project would also support the Region’s economic development and disadvantaged 
communities by providing a water supply to support planned growth of the 
communities and renewable energy industry (Technical Memorandum - Estimated 
Economic Impacts to Imperial to County from Conversion of Agricultural Water to 
Municipal and Industrial Uses. ARECon, Sept 2009.

Yes

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Project Benefits



Imperial IRWMP

ID 14 Title IID Systems Conservation and Improvements Projects for IWSP

Status: Ready to Construct

Commencement: 3

Completion: 3

Funding Needs: Additional funding is needed to prepare plans and specifications, bid and 
construct the planned work. 

Do youhave cost estimates? Yes

Total Estimated Cost: $4,752,000

Total of planned local funding (cost match): $2,376,000

Total of other non-state or federal funding:

Total project costs currently unfunded: $2,376,000

Seeking Prop 84 or Prop 1E Funds? 1

Local funding secured? 1

Is there a plan/schedule to finalize project funding?

Project Schedule Information

1 - 3 Years

3 - 6 Years

Project Funding Information

Yes

Yes

No

Project Status, Needs, and Readiness to Proceed
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ID 14 Title IID Systems Conservation and Improvements Projects for IWSP

Explanation It is also consistent with the IID’s Efficiency Conservation Definite Plan (Definite Plan, IID 
2007) and System Conservation Plan and Delivery Measurement Description (SCP, System 
Conservation Plan, IID 2009). 

Are there project technical reports and documentation? 1

Explanation These projects were identified and reviewed in the QSA/Transfer Agreement EIR/EIS. 

Is environmental documentation for the project complete? 1

Explanation

Does the project have a plan and schedule to complete the environmental review?

Explanation

Does the project have necessary permits and regulatory approval? 1

Explanation

Yes

Yes

No

Yes

Is there a plan and schedule to complete permitting process? No

Technical and Environmental Information
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Project ID 14
IID Systems Conservation and Improvements Projects for IWSP

GW Development, Banking, Storage 0 Land Use Management 1
Desalination: 0 Economic Incentives 0
Recycled Municipal Water 0 Ag Lands Stewardship 0
Conveyance Improvement 1 Ecosystem Restoration 1
Small Local Storage 0 Recharge Area Protection 0

Water Recrecation 0

Water Exchanges 1
Ag Water Use Efficiency 1

Urban Water Use Efficiency 0

Industrial Proces Water Use Efficiency 0

Flood Risk Management 0

Urban Runoff Management 0

Drinking Water Treatment 0

Multi-Purpose Flood Management 0

GW Aquifer Remediation: 0
Match Quality to Use 0
Pollution Prevention 0
Salinity Management 0

Include regional projects or programs (CWC §10544) #

Effectively integrate water management programs and projects within the Imperial Region and Colorado River Hydrologic 
Region

#

Effectively resolve significant water-related conflicts within or between regions #

Address critical water supply or water quality needs of disadvantaged communities within the region #

Support the effective integration of water management with land use planning #

For eligible storm water and flood management funding, projects which provide multiple benefits, including, but not limited 
to, water quality improvements, ecosystem benefits, reduction of in stream erosion and sedimentation, and groundwater 
recharge #

Drought_Preparedness: #

Use and Reuse Water More Efficiently #

Climate Change Response Action, including support adaptation to climate change, reduce greenhouse gas 
emissions, reduce energy consumption, use clean energy sources to move and treat water

#

Projects that practice, promote, improve, and expand environmental stewardship to protect and enhance the 
environment

#

Protect Surface Water and Groundwater Quality #

Ensure equitable distribution of benefits, increase participation, develop multi-benefit projects, and/or address 
the safe drinking water and wastewater needs of small and disadvantaged communities. #

Increase Water Supply

Reduce Water Demand

Improve Water Quality Resource Stewardship

Flood Management

No
No
No

Yes
No

Yes
No
No

Yes
No
No

Yes
Yes

No

No

No

No

No

No
No
No
No
No

Yes

Yes

Yes

DWR Regional Management Strategies

State Program Preferences

Statewide Priorities Addressed

Yes

Yes

No

Yes

Yes

Yes

No

No

No

State RMS and Preferences
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Does the Project Meet Imperial IRWMP's Goals and Objectives? 1

Contact: M. Gordon & Dr. P. Pauley

Email: valleyspreader@sbcglobal.net

Water Supply 0

Regional Policy Goals 1

Water Quality 0
No
No

Yes

Are sponsors sought? 1Yes

Yes

Project Contact Information

Project ID 15

Project Goals and Type

Other Project Information

Sponsoring Agency Southern Low Desert Resource Conservation and Development Council

Title: Project Coordinator & IVC 
Faculty 

Phone No: 760-344-1526
Mailing Address: 260 N 9th Street, Brawley,  CA  92227

Participating Agencies Valley Spreader and Imperial Valley College (IVC)

Project Location 250 W Schrimph Road, Calipatria CA

Project Summary
We will construct a demonstration spirulina farm utilizing inexpensive methods to build our ponds and to 

    cultivate, dewater and solar dry our product (solar dried algae).  The technologies demonstrated are:1. 
 Cultivation using intermittently sparged trenches. 2. Nutrients can be distributed as a gas through the 

     spargers.3. Screened drum filtration.4. Dewatering using capillary sheeting.5. Solar drying.The 
product will then be provided to research institutions (i.e. USDA) and commercial feed industry researchers 

  to independently verify value as a commercial feed input.  The project will implement:1.  Reduction of 
  current spirulina production costs to:    a. meet lower price points for the commercial feed industry    b. 

  enable replication and expansion in the playa areas of the Salton Sea2.  Distribution of product to both 
 independent researchers and industry to:    a. evaluate commercial viability of product produced with above 

 methods    b. potentially publish results.

Goals Regional Policy Goals
Type Construction

Project Purpose and Need

Environmental Protection/Enhancement 0
Flood Protection/SW Management 0
Other Ancillary use of agricultural tailgate water

Is the Project Consistent with existing plans?
Explanation Algae production as a component of renewable energy will require water.  This proposal 

addresses the use of recycled water to that end.  In so doing, this project seeks to extend 
productivity of fresh water availability by growing a secondary crop. 

Not Sure

Explanation Integrating resource management strategies that diversify the regional water supply portfolio 
by reclaiming agricultural tailgate/waste water while promoting potential economic 
development.

Spearheading with Spirulina:  An Sustainable Approach to Desert Acquaculture 

No
No

General Project Information



Imperial IRWMP
This application focuses on the implementation of phase one of the overall project and seeks to successfully 
demonstrate that spirulina can be grown at a low enough cost to be profitable as a major ingredient in fish 
feeds for farmed, carnivorous fish. The successful establishment of this demonstration farm will support the 
creation of a cooperative industry in the Imperial Valley that utilizes agricultural tail waters and the lowest 
quality farmland to produce a high value, environmentally conscientious product.  The current market for this 
ingredient would easily support the development of many thousands of acres of marginal or fallowed 
farmland, as well as provide a mechanism to cover the salt playa as it is exposed by the shrinking of the 

  Salton Sea.  Fish farming as a worldwide industry is growing at a rate that matches the rising middle 
class. Harvest levels of many wild caught fish meet or exceed estimated sustainable thresholds.  While the 
fish farming industry is taking some pressure off the oceans, the protein demand is significant and the 
industry relies heavily on fish meal as a major feed ingredient. Trials conducted by the USDA and private 
institutions have indicated spirulina has a high value as an ingredient for fish meal and can replace much of 
the current blend of ingredients.  Unfortunately the predominant methods and costs of cultivating spirulina 
are currently prohibitive to expanding this supply.   Spirulina produced in the United States is generally 
grown and packaged as a food product at a production cost of nearly $6000/ton.  In Asia it is produced for 
considerably less, at a questionable quality and markets for about $3000/ton.  For this project to demonstrate 
a useful fish meal replacement, production costs must stay below $1500/ton.  Carbon Capture will show this 
can be done.  To do this they will be using alternative cultivation methods and their target for food purity 

    will be relatively low. Project advantages and benefits are significant.  They include: 1. Reuse of 
agricultural tail water:  Spirulina farming uses roughly one tenth the amount of water as conventional 
farming to produce a pound of protein for fish feed.  Grown in aquatic systems, spirulina farming operations 
can use inputs of agricultural tail water and will reuse the same water until it is too saline to sustain 
production, at which point the alkaline salts that the pond medium requires can be reclaimed in separate 

  evaporation ponds.  2. Reuse of manure for nutrients:  This demonstration farm will further show that 
spirulina can be grown profitably using commercial fertilizers and no additional carbon dioxide beyond the 
atmospheric exchange.  There will be experimentation with manure digesters to extract gas and mineral 

  nutrients and produce methane gas. 3. The product value per gallon of water is higher than all local field 
  crops. 4.  Environmental mitigation for hazardous dust:  As the shoreline of the Salton Sea recedes, the 

exposed playa will create a hazardous dust during wind events.  The technology and approaches used in this 
project present a realistic method of keeping much of this land covered while supporting diversified 

  agricultural interests and providing a secondary use for agricultural water.  5. Introduction of new crop 
that is not competitive to existing crops in Imperial Valley:  Spirulina would be a new crop growing below its 
market capacity.  This will encourage farms to work cooperatively rather than competitively.  Spirulina does 

  not compete for land or market with any conventional crop. 6. Environmental mitigation of using 
fishmeal in aquafeed:  the success of this venture will help relieve pressure on wild fish populations, as feed 

  sources for carnivorous fish farming can be heavily supplemented with protein-rich spirulina. 7. Aids 
other parallel research in development in algae:  Developing spirulina technology is a necessary intermediate 
step towards growing algae for renewable fuels.  The technology will also be adaptable to village life in 3rd 
world countries where it can become invaluable as a source of human nutrition.  Carbon Capture will 
collaborate in this project with its existing partners including several research institutions, commercial feed 

   producers and fish farms.  

Additional Information
This project will create two jobs for the operation of the farm and 3-5 jobs for pond construction within a 
secured area on the campus grounds of Imperial Valley College.   The construction job skills are typical of 
employers/operators in the Imperial Valley agriculture industry.   The operations jobs will probably be filled 

  by agriculture major students from IVC.Successful completion of this project will create a new industry 
in the Calipatria - Niland area of the Imperial Valley,  a rural area that because of its poor soil is relatively 

  impoverished.I am attaching a trade journal article that describes some of the obstacles to using algae as a 
commercial product, particularly as a feed ingredient.   A direct address to the article is 
  http://www.algaeindustrymagazine.com/a-i-m-inte
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Water Supply Benefits 2

Flood Protection/Stormwater Management Benefits 1

As the shoreline of the Salton Sea recedes, the exposed playa will create a hazardous 
dust during wind events.  The technology and approaches used in this project present a 
realistic method of keeping much of this land covered while supporting diversified 
agricultural interests and providing a secondary use for agricultural water. 

Ecosystem Restoration/Management Benefits2

Demand Management Benefits 1

The methodology used to grow the spirulina product will reuse water inputs until they 
are no longer of adequate quality, thereby making the overall water demand of this 
project competitive with established terrestrial agricultural operations.  Additionally, 
spirulina's product value per gallon of water is higher than field crops such as forage 
and sudan grasses, so spirulina farming can provide stronger economic returns per acre 
foot to the region.  Finally, this project will blend agricultural tailwater with fresh 
agricultural water to cultivate spirulina, effectively providing a secondary use for  
waters that would otherwise be discharged into the environment, and further 
augmenting the water available to supply  this potential new industry.

Public Access Benefits: 2

Power Cost Savings or Production Benefits 2

Other Benefits:

Developing spirulina technology is a necessary intermediate step towards growing algae 
for renewable fuels.  The technology will also be adaptable to village life in 3rd world 
countries where it can become invaluable as a source of human nutrition.

ID 15

No

Yes

No

Yes

No

No

Title Spearheading with Spirulina:  An Sustainable Approach to Desert Aquaculture

Economic Development Benefits 1

Skilled labor will be required to construct, operate, and manage the facilities for algae 
production. Spirulina would be a new crop growing below its market capacity.  This 
will encourage farms to work cooperatively rather than competitively.  Spirulina does 
not compete for land or market with any conventional crop.

Yes

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Project Benefits
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ID 15 Title Spearheading with Spirulina:  An Sustainable Approach to Desert Acquaculture 

Explanation

Are there project technical reports and documentation? 1

Explanation If funding is received through the IRWMP process, a CEQA document would be prepared.  
For phase 1 of the project, which spans less than 5 acres, this documentation is expected to 
qualify as a categorical exemption under CEQA section 15304(d), minor alterations of land.
 Phase 2 will require a more in depth analysis, but all work is proposed for former 
agricultural lands at this point, so environmental work should still be minimal.

Is environmental documentation for the project complete? 2

Explanation not required for proposed scale 

Does the project have a plan and schedule to complete the environmental review? 2

Explanation not required for proposed scale 

Does the project have necessary permits and regulatory approval? 2

Explanation not required for proposed scale 

Yes

No

No

No

Is there a plan and schedule to complete permitting process? 2No

Technical and Environmental Information
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ID 15 Title Spearheading with Spirulina:  An Sustainable Approach to Desert 
Acquaculture

Status: Ready to Construct

Commencement:

Completion: 1

Funding Needs:     The funding is sought for the creation/construct an algae trench system on the 
main IVC campus, securing the area from excessive traffic, and operational 
expenses once established.

Do youhave cost estimates? Yes

Total Estimated Cost: $350,000

Total of planned local funding (cost match): $0

Total of other non-state or federal funding: $0

Total project costs currently unfunded: $350,000

Seeking Prop 84 or Prop 1E Funds? 1

Local funding secured? 2

Is there a plan/schedule to finalize project funding? 1

Project Schedule Information

< 1 Year

Project Funding Information

Yes

No

Yes

Project Status, Needs, and Readiness to Proceed
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Project ID 15

Spearheading with Spirulina:  An Sustainable Approach to Desert 
Acquaculture :

GW Development, Banking, Storage 0 Land Use Management 1
Desalination: 0 Economic Incentives 0
Recycled Municipal Water 0 Ag Lands Stewardship 1
Conveyance Improvement 0 Ecosystem Restoration 0
Small Local Storage 0 Recharge Area Protection 0

Water Recrecation 0

Water Exchanges 0
Ag Water Use Efficiency 1

Urban Water Use Efficiency 0

Industrial Proces Water Use Efficiency 1

Flood Risk Management 0

Urban Runoff Management 0

Drinking Water Treatment 0

Multi-Purpose Flood Management 0

GW Aquifer Remediation: 0
Match Quality to Use 1
Pollution Prevention 0
Salinity Management 0

Include regional projects or programs (CWC §10544) #

Effectively integrate water management programs and projects within the Imperial Region and Colorado River Hydrologic 
Region

#

Effectively resolve significant water-related conflicts within or between regions #

Address critical water supply or water quality needs of disadvantaged communities within the region #

Support the effective integration of water management with land use planning #

For eligible storm water and flood management funding, projects which provide multiple benefits, including, but not limited 
to, water quality improvements, ecosystem benefits, reduction of in stream erosion and sedimentation, and groundwater 
recharge #

Drought_Preparedness: #

Use and Reuse Water More Efficiently #

Climate Change Response Action, including support adaptation to climate change, reduce greenhouse gas 
emissions, reduce energy consumption, use clean energy sources to move and treat water

#

Projects that practice, promote, improve, and expand environmental stewardship to protect and enhance the 
environment

#

Protect Surface Water and Groundwater Quality #

Ensure equitable distribution of benefits, increase participation, develop multi-benefit projects, and/or address 
the safe drinking water and wastewater needs of small and disadvantaged communities. #

Increase Water Supply

Reduce Water Demand

Improve Water Quality Resource Stewardship

Flood Management

No
No
No

No
No

Yes
No
Yes

No
No
No

No
Yes

No

Yes

No

No

No

No
No
Yes
No
No

No

No

Yes

DWR Regional Management Strategies

State Program Preferences

Statewide Priorities Addressed

No

Yes

No

No

Yes

No

Yes

No

Yes

State RMS and Preferences
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Does the Project Meet Imperial IRWMP's Goals and Objectives?

Contact: Eddy Konno
Email: ekonno@dfg.ca.gov

Water Supply 1

Regional Policy Goals 0

Water Quality 0
Yes
No

No

Are sponsors sought? No

No

Project Contact Information

Project ID 16

Project Goals and Type

Other Project Information

Sponsoring Agency Southern Low Desert Resource Conservation and Development Council

Title: Sr. Environmental Scientist
Phone No: (760) 200-9174

Mailing Address: California Department of Fish and Game 78078 Country Club Dr. Ste. 109 Bermuda 
Dunes CA 92203

Participating Agencies Department of Fish and Game, Imperial Irrigation District

Project Location Calipatria CA

Project Summary
Ramer Lake is part of imperial wildlife area and supports outdoor recreation including fishing, hunting and 
bird watching.  The California Department of Fish and Game (Department) manages approximately 90 acres 
of  land surrounding the Lake with 17 acres of shoreline.  Currently both areas are heavily infested with 
Tamarisk (salt cedar).  The Department has been removing and restoring some of the area, however funding 
and staff levels have been limited.  The objective of this project is to remove tamarisk and restore the wildlife 
area in a phased approach. This is likely to result in significant water savings, as restoration will include 
vegetation with less evapotranspiration requirements. In phase one, 17 acres of  tamarisk will be removed 
from the shoreline.  With more open shoreline, access to the lake for such activities as fishing will be 
increased and the Department will be able to maintain access to the lake.  In phase two, the remaining 
acreage will be restored in 30 acre sections.  All work will be done outside of nesting season for native 
wildlife and in coordination with wildlife agencies. Personal communications with researchers familiar with 
tamarisk evapotranspiration suggest water savings from this project may range between 50 - 225 acre feet per 
year depending on density of the infestation.

Goals Environmental Protection and Enhancement
Type Other

Project Purpose and Need
The Southern Low Desert RC&D Council is a locally-led, 501(c)(3) nonprofit organization whose mission is 

Environmental Protection/Enhancement 0
Flood Protection/SW Management 0
Other

Is the Project Consistent with existing plans?
Explanation Not finished developing a conservation plan with the RC&D.

Not Sure

Explanation

Ramer Lake Conservation Plan for Water Savings

No
No

General Project Information



Imperial IRWMP
to empower local citizens to improve their quality of life through the conservation of natural and cultural 
resources, and sustainable economic development.  Our council membership consists of local organizations 
and individuals, some of whom are from the Imperial Valley area.  These partners have requested the RC&D 
provide assistance to help restore Ramer Lake.  The overgrowth of tamarisk is not only degrading the quality 
of wildlife habitat and consuming significant amounts of the water supply but it is also restricting the access 
and use of the lake for recreation.  If this project is not implemented, the tamarisk establishment will continue 
to develop and can spread to adjoining lands.  In addition, recreational use of the lake's resources will 
continue to decline. 

Additional Information
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Water Supply Benefits 1

We are expecting to save 50-225 acre feet of water per year.  This can be measured by 
the amount of water put in the lake by The Department.  

Flood Protection/Stormwater Management Benefits 2

Ecosystem Restoration/Management Benefits1

Tamarisk provides marginal habitat for native wildlife species.  By removing and 
restoring with native vegetation with low ET demand, the quality of habitat is increased.

Demand Management Benefits 1

By reducing the amount of water needed to keep the lake full there would be less 
demand for water.

Public Access Benefits: 1

Access to the lake shore is currently impeded by tamarisk.  Removal would allow more 
open shoreline for public access.  Upgrading the quality of habitat would increase 
wildlife for public viewing and may allow for trail systems. 

Power Cost Savings or Production Benefits 2

Other Benefits:

Improved recreation, aesthetics and reduced seed bank for spread to other areas. 

ID 16

Yes

No

Yes

Yes

Yes

No

Title Ramer Lake Conservation Plan for Water Savings

Economic Development Benefits No

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Project Benefits
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ID 16 Title Ramer Lake Conservation Plan for Water Savings

Status: Environmental Review

Commencement: 2

Completion: 3

Funding Needs:

Do youhave cost estimates?

Total Estimated Cost: $280,000

Total of planned local funding (cost match): $30,000

Total of other non-state or federal funding:

Total project costs currently unfunded: $280,000

Seeking Prop 84 or Prop 1E Funds?

Local funding secured?

Is there a plan/schedule to finalize project funding?

Project Schedule Information

< 1 Year

3 - 6 Years

Project Funding Information

No

No

No

Project Status, Needs, and Readiness to Proceed
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ID 16 Title Ramer Lake Conservation Plan for Water Savings

Explanation

Are there project technical reports and documentation? 2

Explanation

Is environmental documentation for the project complete?

Explanation

Does the project have a plan and schedule to complete the environmental review?

Explanation

Does the project have necessary permits and regulatory approval?

Explanation

No

No

No

No

Is there a plan and schedule to complete permitting process? No

Technical and Environmental Information
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Project ID 16
Ramer Lake Conservation Plan for Water Savings

GW Development, Banking, Storage 0 Land Use Management 1
Desalination: 0 Economic Incentives 0
Recycled Municipal Water 0 Ag Lands Stewardship 0
Conveyance Improvement 0 Ecosystem Restoration 1
Small Local Storage 0 Recharge Area Protection 0

Water Recrecation 1

Water Exchanges 0
Ag Water Use Efficiency 1

Urban Water Use Efficiency 0

Industrial Proces Water Use Efficiency 0

Flood Risk Management 0

Urban Runoff Management 0

Drinking Water Treatment 0

Multi-Purpose Flood Management 0

GW Aquifer Remediation: 0
Match Quality to Use 0
Pollution Prevention 0
Salinity Management 1

Include regional projects or programs (CWC §10544) #

Effectively integrate water management programs and projects within the Imperial Region and Colorado River Hydrologic 
Region

#

Effectively resolve significant water-related conflicts within or between regions #

Address critical water supply or water quality needs of disadvantaged communities within the region #

Support the effective integration of water management with land use planning #

For eligible storm water and flood management funding, projects which provide multiple benefits, including, but not limited 
to, water quality improvements, ecosystem benefits, reduction of in stream erosion and sedimentation, and groundwater 
recharge #

Drought_Preparedness: #

Use and Reuse Water More Efficiently #

Climate Change Response Action, including support adaptation to climate change, reduce greenhouse gas 
emissions, reduce energy consumption, use clean energy sources to move and treat water

#

Projects that practice, promote, improve, and expand environmental stewardship to protect and enhance the 
environment

#

Protect Surface Water and Groundwater Quality #

Ensure equitable distribution of benefits, increase participation, develop multi-benefit projects, and/or address 
the safe drinking water and wastewater needs of small and disadvantaged communities. #

Increase Water Supply

Reduce Water Demand

Improve Water Quality Resource Stewardship

Flood Management

No
No
No

No
No

Yes
No
No

Yes
No
Yes

No
Yes

No

No

No

No

No

No
No
No
No
Yes

No

No

No

DWR Regional Management Strategies

State Program Preferences

Statewide Priorities Addressed

Yes

No

Yes

Yes

Yes

No

Yes

No

No

State RMS and Preferences



Imperial IRWMP

Does the Project Meet Imperial IRWMP's Goals and Objectives? 1

Contact: Ronald Kent

Email: rkent@semprautilities.com

Water Supply 1

Regional Policy Goals 1

Water Quality 1
Yes
Yes

Yes

Are sponsors sought? 1Yes

Yes

Project Contact Information

Project ID 17

Project Goals and Type

Other Project Information

Sponsoring Agency Southern California Gas Company

Title: Technology Development 
Manager

Phone No: 213-244-3764
Mailing Address: 555 W. 5th Street, Los Angeles, CA 9013

Participating Agencies Southern California Gas Company, Imperial Valley Dairies, The San Diego Center for 
Algae Biotechnology, Southern Low Desert RC&D Council, Imperial Valley Economic 
Development Corporation, and the University of California (San Diego, Riverside and 
Davis)

Project Location Imperial Valley

Project Summary
This project presents a dynamic closed-loop, zero emissions bioenergy production facility that closes off 
sources of water pollution and generates high quality fresh water for downstream use.  The operation will use 

Goals Water Supply
Type Construction

Environmental Protection/Enhancement 1
Flood Protection/SW Management 0
Other Renewable Energy

Is the Project Consistent with existing plans? 1
Explanation This project directly supports California's progressive renewable energy and greenhouse gas 

(GHG) emissions legislation in the United States.  California’s Global Warming Solutions Act 
 of 2006 (AB32) & Executive Order S-3-05 require the following GHG reductions:• by 2010, 

  reduce GHG emissions to 2000 levels• by 2020, reduce GHG emissions to 1990 levels• by 
  2050, reduce GHG emissions to 80 percent below 1990 levelsExecutive Order S-06-06 

committed California to expanding the sustainable use of bioenergy with the following 
 targets:• The state should produce a minimum of 20% of its biofuels within California by 

 2010; 40% by 2020; 75% by 2050• 20% the state’s renewable generation should come from 
 biomass. The proposed project represents a bold step forward in meeting these goals.

Yes

Explanation This project contributes to Imperial Valley objectives related to water, energy and 
environmental conservation, the further expansion of agriculture, economic development, 
education and job growth.  It does so by directly involving water purification, energy 
production, agriculture, education and job training. 

Imperial Valley Biogas Initiative

Yes
No

General Project Information



Imperial IRWMP
anaerobic digesters to process local and regional biomass residues from agriculture and waste water 
treatment operations to produce pipeline quality biomethane, which will be injected into the natural gas 
pipeline to augment current supplies at a cost savings for the operators. Byproducts including carbon dioxide 
and nutrient-rich water will be applied to an algal cultivation system, which will be continuously harvested 
and used for high value cattle feed supplement, and/or as additional feed for the anaerobic digesters, and/or 
for biodiesel production, depending on quality.  The algae system will also clean up water quality and allow 
recycling with a closed-loop system, decreasing overall demand, or be made available to augment the water 
supply or be released for environmental enhancement.  Due to several key factors in the Imperial Valley 
including the current agricultural climate, certainty of water supply, and strength of the agricultural industry, 
there is a high potential for commercial scale expansion of this type of facility which would translate into a 
significant number of jobs and economic activity.  This project is shovel ready and already has several sites 
identified and $750,000 dedicated to the first installation.  

Project Purpose and Need
The Imperial County, despite persistent high unemployment rates, is poised to create permanent, stable jobs 
through the prudent stewardship of its water resources.  Regional leaders have sufficient momentum to 
integrate a long-term economic strategy with water resources planning to guide the future of the Imperial 
Valley with a balance of responsible conservation and prudent economic development.  According to the 
Imperial County Agricultural Commissioner’s 2009 Crop & Livestock Report, the number one agricultural 
commodity in the valley is cattle, which grosses more than $285,000,000 annually.  With the availability of 
water and locally grown feed, Imperial Valley is poised to expand and attract cattle operations, as well as 
other agricultural activity and industries.  However, manure methane and CO2 emissions and agricultural run-
off can be significant sources of environmental pollution.  The goal of this project is to establish a cost-
efficient, environmentally sensitive system that targets and removes a diverse suite of agricultural and 
municipal sources of water pollution and process them to produce commercial grade natural gas, value-added 
products such as cattle feed, while augmenting the water supply through system reclamation for additional 

  downstream applications.The main objective of this project is to construct a commercial scale 
demonstration system and begin processing agricultural and municipal wastes, producing natural gas, 
kickstart an algal farming operation, and reclaim water for additional use.  From this project numerous 
permanent jobs will be filled and educational tours can provide outreach, enhanced community awareness, as 
well as garner additional community support.  Community-based steering committees or stakeholder groups 
may also be established to provide local input on the use of the reclaimed water, be it for maintaining the 
closed-loop system, providing for alternative agricultural or municipal purposes, or release for environmental 
enhancement benefits.

Additional Information
This project will demonstrate and integrate renewable energy production and advanced agriculture crop 

  cultivation with water, waste, and air resource management.We will include a world-class team from 
various disciplines, including Southern California Gas, the Gas Technology Institute, Scripps Institute of 
Oceanography and the University of California (San Diego, Riverside and Davis).
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Water Supply Benefits 1

The algal production component of this project’s system of operation will allow for 
water to be reclaimed from waste inputs and reused within the closed loop system.  
Thus, additional water inputs to the system after initial establishment will be minimal.  
The algal component could also expand the reclamation capacity of the project because 
it could present a cost-effective stand alone model to purify agricultural drain water.  

Flood Protection/Stormwater Management Benefits 2

Ecosystem Restoration/Management Benefits1

The nature of this project is to target and treat significant sources of water pollution, 
which will inherently improve overall environmental health.  However, this project 
presents the added flexibility of being either a closed loop system or a single-use, open 
system that releases some or all purified end water, potentially to canals and drains, 
providing for additional water enhancement which would benefit wetlands, streams and 
rivers, and even the Salton Sea.  We believe the decision between closed vs open 
system functionality should be left as a local decision at each installation and be 
determined by a committee of stakeholders comprising environmental groups, entities 
like the local RCD or water agency, and farmer interests.  

Demand Management Benefits 1

Water from this system could be recycled back to system operations with the potential 
of being 90-100% self sustaining after initial inputs.  If water use is also put towards 
conservation and environmental issues, this level of self sufficiency would be decreased 
by an amount that could be determined by local steering groups or stakeholder 
committees as discussed in the previous question.

Public Access Benefits: 1

The project will be available as an education center for energy and environmental 
conservation. 

Power Cost Savings or Production Benefits 1

The anticipated production capacity of the anerobic digester using agricultural and 
municipal wastes is more than 2 million cubic feet of pipeline quality biomethane per 

  day.  This translates into a gross energy production of 35.2MW per day.

Other Benefits:

We have local community buy-in from farmers and ranchers and can co-locate 
biomethane production and algae cultivation.  This will reduce costs associated with the 
transportation of materials, mitigating CO2 emissions and providing immediate cost-
savings to participating producers through reduced costs of energy and feed. 

ID 17

Yes

No

Yes

Yes

Yes

Yes

Title Imperial Valley Biogas Initiative

Economic Development Benefits 1

Bioenergy is a potential growth area for the Imperial Valley.  The proposed project will 
employ dozens of workers in the development construction and operating life.  If 
successful, this lead to many other projects and expanding employment opportunities.  
This project will reduce energy costs by diverting waste products into useful energy. 

Yes

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Project Benefits
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ID 17 Title Imperial Valley Biogas Initiative

Status: Project Planning and Feasibility Study

Commencement: 1

Completion: 2

Funding Needs: The project's conceptual design has been completed.  Southern California Gas 
Company is funding the development of three projects that will directly  "A 
Highly Flexible Solar and Bioenergy Energy Production Platform"  "Design, 
Engineering Specifications and Environmental Impacts for Algae-based Systems 
for Carbon Dioxide Capture and Recycling from Large-scale Natural Gas 
Combustion Processes ," and  the  "Escondido HARRF Biogas Upgrading 
Demonstration."  For the  proposed project needs support for  the final  
development, design  and construction activities.

Do youhave cost estimates? Yes

Total Estimated Cost: $20,000,000

Total of planned local funding (cost match): $10,000,000

Total of other non-state or federal funding: $0

Total project costs currently unfunded: $5,000,000

Seeking Prop 84 or Prop 1E Funds? 1

Local funding secured? 2

Is there a plan/schedule to finalize project funding? 2

Project Schedule Information

Already Started

1 - 3 Years

Project Funding Information

Yes

No

No

Project Status, Needs, and Readiness to Proceed



Imperial IRWMP

ID 17 Title Imperial Valley Biogas Initiative

Explanation  Reports prepared with support from the Southern California Gas Company include: "DE-
FE0002640: Macroalgae for CO2Capture and Renewable Energy –A Pilot 

  Project""Escondido HARRF Biogas Upgrading Project Report"and "Imperial Valley 
 Biogas Initiative."

Are there project technical reports and documentation? 1

Explanation

Is environmental documentation for the project complete? 2

Explanation

Does the project have a plan and schedule to complete the environmental review? 2

Explanation

Does the project have necessary permits and regulatory approval? 2

Explanation

Yes

No

No

No

Is there a plan and schedule to complete permitting process? 2No

Technical and Environmental Information
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Project ID 17
Imperial Valley Biogas Initiative

GW Development, Banking, Storage 0 Land Use Management 0
Desalination: 1 Economic Incentives 0
Recycled Municipal Water 1 Ag Lands Stewardship 1
Conveyance Improvement 0 Ecosystem Restoration 1
Small Local Storage 0 Recharge Area Protection 0

Water Recrecation 0

Water Exchanges 0
Ag Water Use Efficiency 1

Urban Water Use Efficiency 0

Industrial Proces Water Use Efficiency 0

Flood Risk Management 0

Urban Runoff Management 0

Drinking Water Treatment 0

Multi-Purpose Flood Management 0

GW Aquifer Remediation: 0
Match Quality to Use 1
Pollution Prevention 1
Salinity Management 1

Include regional projects or programs (CWC §10544) #

Effectively integrate water management programs and projects within the Imperial Region and Colorado River Hydrologic 
Region

#

Effectively resolve significant water-related conflicts within or between regions #

Address critical water supply or water quality needs of disadvantaged communities within the region #

Support the effective integration of water management with land use planning #

For eligible storm water and flood management funding, projects which provide multiple benefits, including, but not limited 
to, water quality improvements, ecosystem benefits, reduction of in stream erosion and sedimentation, and groundwater 
recharge #

Drought_Preparedness: #

Use and Reuse Water More Efficiently #

Climate Change Response Action, including support adaptation to climate change, reduce greenhouse gas 
emissions, reduce energy consumption, use clean energy sources to move and treat water

#

Projects that practice, promote, improve, and expand environmental stewardship to protect and enhance the 
environment

#

Protect Surface Water and Groundwater Quality #

Ensure equitable distribution of benefits, increase participation, develop multi-benefit projects, and/or address 
the safe drinking water and wastewater needs of small and disadvantaged communities. #

Increase Water Supply

Reduce Water Demand

Improve Water Quality Resource Stewardship

Flood Management

No
Yes
Yes

No
No

No
No
Yes

Yes
No
No

No
Yes

No

No

No

No

No

No
No
Yes
Yes
Yes

No

Yes

No

DWR Regional Management Strategies

State Program Preferences

Statewide Priorities Addressed

Yes

No

No

No

Yes

Yes

Yes

No

No

State RMS and Preferences
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Does the Project Meet Imperial IRWMP's Goals and Objectives? 1

Contact: Vince Brooke

Email: vbrooke@iid.com

Water Supply 1

Regional Policy Goals 1

Water Quality 0
Yes
No

Yes

Yes

Project Contact Information

Project ID 18

Project Goals and Type

Other Project Information

Sponsoring Agency Imperial Irrigation District

Title: Assistant to the Water 
Manager

Phone No: 760-427-6053
Mailing Address: 333 E. Barioni Boulevard, Imperial, CA, 92251

Participating Agencies Potential interregional projects

Project Location Coachella Valley, Riverside County, California.

Goals Water Supply
Type Feasibility Study

Environmental Protection/Enhancement 0
Flood Protection/SW Management 0
Other Feasibility Study

Is the Project Consistent with existing plans? 1
Explanation Imperial County General Plan - Geothermal/Alternative Energy and Transmission Element 

(Geothermal/Alternative Element; October 2006) was implemented to guide land use decisions 
and approvals.   Imperial County supports and encourages the full, orderly, and efficient 
development of Geothermal/Alternative Energy Resources, while at the same time preserving 
and enhancing possible agricultural, biological, human, and recreational resources (Goal 1).  
The Geothermal/Alternative Energy Element identifies a need for geothermal water use of 
180,000 acre-ft of water per year, stating that geothermal development will have first priority 
for use of “saved” and/or excess water over other uses which the County has jurisdiction 
(Objective 3.2).  In addition, the General Plan seeks to minimize impacts to agricultural lands 
and biological resources (Goal 2) by carefully analyzing the potential impacts on agricultural 
and biological resources from each project (Objective 2.4).  Geothermal/Alternative Energy 
Operations are required to efficiently utilize water (Goal 3) in order to maintain at least the 
present level of agricultural production while encouraging efficient water use (Objective 3.1).  

Yes

Explanation At the March 2011 Water Forum meeting the Forum adopted the following priority for the 
Imperial IRWMP and made the finding that “Groundwater banking is the IRWMP number 
one priority to maximize IID’s annual water supply entitlement and minimize under runs.”  
The groundwater storage project would help meet the water supply goal and related water 
supply objectives (wso) by: helping to avoid impacts to existing users (wso objective 1); 
providing a firm, verifiable, and sustainable supply (wso objective 2); protect of surface 
water rights by putting the underrun water to beneficial use and optimize the Colorado River 
entitlements (wso objective 3), and be part of an integrated strategy (wso objective 5) to 
manage and expand the Imperial Region water supply portfolio.  

Ave 72, Martinez Canyon Groundwater Storage Project

No
No

General Project Information
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Are sponsors sought? 1Yes

Project Summary
Through the Groundwater Storage Agreement with Coachella Valley Water District (CVWD), IID would 
build a groundwater recharge facility in the Martinez Canyon alluvial fan. Capacity is currently estimated at 
40,000 acre feet annually. Unused entitlement water would be conveyed through the Coachella Canal to the 
project site and recharged into the Coachella groundwater basin. Currently, Coachella Valley has wide 
coverage of groundwater pumping sites for agricultural and municipal/industrial uses that would utilize the 
IID water recharged into the Coachella Valley aquifer. IID would receive the stored water via an exchange 
agreement with CVWD though the Colorado River and All American Canal.

Project Purpose and Need
In order to maximize it's water supply, IID would store it's annual Colorado River Entitlement that is unused 
by the current annual demand. Once stored, those flows would be available in years that IID faced an 
increased demand or to prevent an overrun condition.

Additional Information

 The projects is consistent with the QSA/Transfer Agreements that allow for groundwater 
storage in the Coachella Basin (Agreement for Storage of Groundwater by and between the 
Coachella Valley Water District and Imperial Irrigation District, October 2003), and with the 

 Coachella Valley Basin Groundwater Management Plan.  
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Water Supply Benefits 1

If the Martinez Canyon site proves to be suitable for an IID groundwater storage 
project, it would provide a location where IID could store it's unused entitlement water 
for a wide range of uses and needs for Imperial Valley's agricultural, municipal, and 
industrial users.  Yield would be a function of the design capacity of the recharge 
facilities, available capacity of the Coachella Canal to convey IID water.  Yield has not 
been firmly quantified.

Flood Protection/Stormwater Management Benefits 2

Ecosystem Restoration/Management Benefits2

Demand Management Benefits 1

This project would make water available for any use during times of increased 
agricultural demand and/or help to prevent an overrun condition.  The stored water 
could help to avoid cutbacks to agriculture and provide a firm supply to meet demands 
for renewable energy. 

Public Access Benefits: 2

Power Cost Savings or Production Benefits 2

Other Benefits:

This project could offset the possible overdraft or the development of well water quality 
issues in the Coachella groundwater basin, if those issues were to arise.

ID 18

Yes

No

No

Yes

No

No

Title Ave 72, Martinez Canyon Groundwater Storage Project

Economic Development Benefits 1

The project would also support the region's economic development and disadvantaged 
communities by providing a firm water supply to support planned growth of the 
communities and renewable energy industry while helping avoid impacts to existing 
agricultural operations.  (Technical Memorandum - Estimated Economic Impacts to 
Imperial to County from Conversion of Agricultural Water to Municipal and Industrial 

 Uses. ARECon, Sept 2009).

Yes

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Project Benefits



Imperial IRWMP

ID 18 Title Ave 72, Martinez Canyon Groundwater Storage Project

Status: Project Planning and Feasibility Study

Commencement: 3

Completion: 3

Funding Needs: Cost Estimate for Feasibility Study and on this site of $1,500,000.  Funding is 
needed to complete feasibility study, alternatives evaluation, final design, 
environmental review and permitting, and construction. 

Do youhave cost estimates? Yes

Total Estimated Cost:

Total of planned local funding (cost match):

Total of other non-state or federal funding:

Total project costs currently unfunded:

Seeking Prop 84 or Prop 1E Funds? 1

Local funding secured? 2

Is there a plan/schedule to finalize project funding? 2

Project Schedule Information

1 - 3 Years

3 - 6 Years

Project Funding Information

Yes

No

No

Project Status, Needs, and Readiness to Proceed
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ID 18 Title Ave 72, Martinez Canyon Groundwater Storage Project

Explanation The feasibility of groundwater banking at this site has been studied by the CVWD.   There 
is an existing model. Numerous reports are available.   

Are there project technical reports and documentation? 1

Explanation

Is environmental documentation for the project complete? 2

Explanation

Does the project have a plan and schedule to complete the environmental review? 2

Explanation

Does the project have necessary permits and regulatory approval? 2

Explanation

Yes

No

No

No

Is there a plan and schedule to complete permitting process? 2No

Technical and Environmental Information
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Project ID 18
Ave 72, Martinez Canyon Groundwater Storage Project

GW Development, Banking, Storage 1 Land Use Management 1
Desalination: 0 Economic Incentives 1
Recycled Municipal Water 0 Ag Lands Stewardship 0
Conveyance Improvement 0 Ecosystem Restoration 0
Small Local Storage 0 Recharge Area Protection 1

Water Recrecation 0

Water Exchanges 1
Ag Water Use Efficiency 0

Urban Water Use Efficiency 0

Industrial Proces Water Use Efficiency 0

Flood Risk Management 0

Urban Runoff Management 0

Drinking Water Treatment 0

Multi-Purpose Flood Management 0

GW Aquifer Remediation: 1
Match Quality to Use 0
Pollution Prevention 0
Salinity Management 0

Include regional projects or programs (CWC §10544) #

Effectively integrate water management programs and projects within the Imperial Region and Colorado River Hydrologic 
Region

#

Effectively resolve significant water-related conflicts within or between regions #

Address critical water supply or water quality needs of disadvantaged communities within the region #

Support the effective integration of water management with land use planning #

For eligible storm water and flood management funding, projects which provide multiple benefits, including, but not limited 
to, water quality improvements, ecosystem benefits, reduction of in stream erosion and sedimentation, and groundwater 
recharge #

Drought_Preparedness: #

Use and Reuse Water More Efficiently #

Climate Change Response Action, including support adaptation to climate change, reduce greenhouse gas 
emissions, reduce energy consumption, use clean energy sources to move and treat water

#

Projects that practice, promote, improve, and expand environmental stewardship to protect and enhance the 
environment

#

Protect Surface Water and Groundwater Quality #

Ensure equitable distribution of benefits, increase participation, develop multi-benefit projects, and/or address 
the safe drinking water and wastewater needs of small and disadvantaged communities. #

Increase Water Supply

Reduce Water Demand

Improve Water Quality Resource Stewardship

Flood Management

Yes
No
No

No
No

Yes
Yes
No

No
Yes
No

Yes
No

No

No

No

No

No

No
Yes
No
No
No

No

Yes

Yes

DWR Regional Management Strategies

State Program Preferences

Statewide Priorities Addressed

Yes

Yes

No

No

Yes

No

No

Yes

Yes

State RMS and Preferences



Imperial IRWMP

Does the Project Meet Imperial IRWMP's Goals and Objectives? 1

Contact: Vince Brooke

Email: vbrooke@iid.com

Water Supply 1

Regional Policy Goals 0

Water Quality 0
Yes
No

No

Yes

Project Contact Information

Project ID 19

Project Goals and Type

Other Project Information

Sponsoring Agency Imperial Irrigation District

Title: Assistant to the Water 
Manager

Phone No: 760-427-6053
Mailing Address: 333 E. Barioni Boulevard, Imperial, CA, 92251

Participating Agencies Imperial Water Forum

Project Location Coachella Valley, Riverside County, California.

Goals Water Supply
Type Feasibility Study

Environmental Protection/Enhancement 0
Flood Protection/SW Management 0
Other Feasibility Study

Is the Project Consistent with existing plans? 1
Explanation Imperial County General Plan - Geothermal/Alternative Energy and Transmission Element 

(Geothermal/Alternative Element; October 2006) was implemented to guide land use decisions 
and approvals.   Imperial County supports and encourages the full, orderly, and efficient 
development of Geothermal/Alternative Energy Resources, while at the same time preserving 
and enhancing possible agricultural, biological, human, and recreational resources (Goal 1).  
The Geothermal/Alternative Energy Element identifies a need for geothermal water use of 
180,000 ac-ft of water per year, stating that geothermal development will have first priority for 
use of “saved” and/or excess water over other uses which the County has jurisdiction 
(Objective 3.2).  In addition, the General Plan seeks to minimize impacts to agricultural lands 
and biological resources (Goal 2) by carefully analyzing the potential impacts on agricultural 
and biological resources from each project (Objective 2.4).  Geothermal/Alternative Energy 
Operations are required to efficiently utilize water (Goal 3) in order to maintain at least the 
present level of agricultural production while encouraging efficient water use (Objective 3.1).  

Yes

Explanation At the March 2011 Water Forum meeting the Forum adopted the following priority for the 
Imperial IRWMP and made the finding that “Groundwater banking is the IRWMP number 
one priority to maximize IID’s annual water supply entitlement and minimize under runs.”  
The groundwater storage project would help meet the water supply goal and related water 
supply objectives (wso) by: helping to avoid impacts to existing users (wso objective 1); 
providing a firm, verifiable, and sustainable supply (wso objective 2); protect of surface 
water rights by putting the underrun water to beneficial use and optimize the Colorado River 
entitlements (wso objective 3), and be part of an integrated strategy (wso objective 5) to 
manage and expand the Imperial Region water supply portfolio.  

Ave. 62, Thomas Levy Recharge Site.

No
No

General Project Information



Imperial IRWMP

Are sponsors sought? 2No

Project Summary
Through the Groundwater Storage Agreement with Coachella Valley Water District (CVWD), IID would 
build a groundwater recharge facility in the same location as the current CVWD Thomas Levy Recharge 
Site. Capacity is currently estimated at 20,000-30,000 acre feet annually. Unused entitlement water would be 
conveyed through the Coachella Canal to the project site and recharged in the Coachella groundwater basin. 
 Currently, Coachella Valley has wide coverage of groundwater pumping sites for agriculture and 
municipal/industrial uses that would utilize the IID water recharged into the Coachella Valley aquifer. IID 
would receive the stored water via an exchange agreement with CVWD though the Colorado River and All 
American Canal.

Project Purpose and Need
In order to maximize it's water supply, IID would store it's annual Colorado River Entitlement that is unused 
by the current annual demand. Once stored, those flows would be available in years that IID faced an 
increased demand or to prevent an overrun condition.

Additional Information

 The project is consistent with the QSA/Transfer Agreements that allow for groundwater 
storage in the Coachella Basin (Agreement for Storage of Groundwater by and between the 
Coachella Valley Water District and Imperial Irrigation District, October 2003), and with the 

 Coachella Valley Basin Groundwater Management Plan.  



Imperial IRWMP

Water Supply Benefits 1

Yield 20,000 to 30,000 acre feet per year

Flood Protection/Stormwater Management Benefits 2

Ecosystem Restoration/Management Benefits2

Demand Management Benefits 1

This project would conserve Colorado River supplies by making stored water available 
for any use during times of increased demand, supply or demand imbalance or to 
prevent an overrun condition on IID's annual Colorado River entitlement; it would 
provide operational flexibility and help respond to Supply Demand Imbalance; also 
providing dry year supply to agriculture and other MCI uses, and is consistent with the 
IID’s 2007 Water Conservation Plan (IID 2008).  

Public Access Benefits: 2

Power Cost Savings or Production Benefits 2

Other Benefits:

This project could offset the possible overdraft or the development of well water quality 
issues in the Coachella groundwater basin, if those issues were to arise.  

ID 19

Yes

No

No

Yes

No

No

Title Ave. 62, Thomas Levy Recharge Site.

Economic Development Benefits 1

The project would also support the regions economic development and disadvantaged 
communities by providing a firm water supply to support planned growth of the 
communities and renewable energy industry while helping avoid impacts to existing 
agricultural operations.  (Technical Memorandum - Estimated Economic Impacts to 
Imperial to County from Conversion of Agricultural Water to Municipal and Industrial 

 Uses. ARECon, Sept 2009).

Yes

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Project Benefits



Imperial IRWMP

ID 19 Title Ave. 62, Thomas Levy Recharge Site.

Status: Project Planning and Feasibility Study

Commencement: 3

Completion: 3

Funding Needs: Funding is needed to complete feasibility study, alternatives evaluation, final 
design, environmental review and permitting, and construction. 

Do youhave cost estimates? No

Total Estimated Cost:

Total of planned local funding (cost match):

Total of other non-state or federal funding:

Total project costs currently unfunded:

Seeking Prop 84 or Prop 1E Funds? 1

Local funding secured? 2

Is there a plan/schedule to finalize project funding? 2

Project Schedule Information

1 - 3 Years

3 - 6 Years

Project Funding Information

Yes

No

No

Project Status, Needs, and Readiness to Proceed



Imperial IRWMP

ID 19 Title Ave. 62, Thomas Levy Recharge Site.

Explanation The feasibility of groundwater banking at this site has been studied by the CVWD.   There 
is an existing model. Numerous reports are available.   

Are there project technical reports and documentation? 1

Explanation The existing project has undergone environmental review and permitting.  It is likely that 
expansion could use the information and/or tier off of the existing documents.  Further 
scoping is needed. 

Is environmental documentation for the project complete? 1

Explanation

Does the project have a plan and schedule to complete the environmental review? 2

Explanation The existing project is permitted and operational.   It is likely that the existing permits could 
be modified for an expanded facility. 

Does the project have necessary permits and regulatory approval? 2

Explanation

Yes

Yes

No

No

Is there a plan and schedule to complete permitting process? 2No

Technical and Environmental Information



Imperial IRWMP

Project ID 19
Ave. 62, Thomas Levy Recharge Site.

GW Development, Banking, Storage 1 Land Use Management 1
Desalination: 0 Economic Incentives 1
Recycled Municipal Water 0 Ag Lands Stewardship 0
Conveyance Improvement 0 Ecosystem Restoration 0
Small Local Storage 0 Recharge Area Protection 1

Water Recrecation 0

Water Exchanges 1
Ag Water Use Efficiency 0

Urban Water Use Efficiency 0

Industrial Proces Water Use Efficiency 0

Flood Risk Management 0

Urban Runoff Management 0

Drinking Water Treatment 0

Multi-Purpose Flood Management 0

GW Aquifer Remediation: 1
Match Quality to Use 0
Pollution Prevention 0
Salinity Management 0

Include regional projects or programs (CWC §10544) #

Effectively integrate water management programs and projects within the Imperial Region and Colorado River Hydrologic 
Region

#

Effectively resolve significant water-related conflicts within or between regions #

Address critical water supply or water quality needs of disadvantaged communities within the region #

Support the effective integration of water management with land use planning #

For eligible storm water and flood management funding, projects which provide multiple benefits, including, but not limited 
to, water quality improvements, ecosystem benefits, reduction of in stream erosion and sedimentation, and groundwater 
recharge #

Drought_Preparedness: #

Use and Reuse Water More Efficiently #

Climate Change Response Action, including support adaptation to climate change, reduce greenhouse gas 
emissions, reduce energy consumption, use clean energy sources to move and treat water

#

Projects that practice, promote, improve, and expand environmental stewardship to protect and enhance the 
environment

#

Protect Surface Water and Groundwater Quality #

Ensure equitable distribution of benefits, increase participation, develop multi-benefit projects, and/or address 
the safe drinking water and wastewater needs of small and disadvantaged communities. #

Increase Water Supply

Reduce Water Demand

Improve Water Quality Resource Stewardship

Flood Management

Yes
No
No

No
No

Yes
Yes
No

No
Yes
No

Yes
No

No

No

No

No

No

No
Yes
No
No
No

No

Yes

Yes

DWR Regional Management Strategies

State Program Preferences

Statewide Priorities Addressed

Yes

Yes

No

No

Yes

No

No

Yes

Yes

State RMS and Preferences



Imperial IRWMP

Does the Project Meet Imperial IRWMP's Goals and Objectives? 1

Contact: Vince Brooke

Email: vbrooke@iid.com

Water Supply 1

Regional Policy Goals 0

Water Quality 0
Yes
No

No

Yes

Project Contact Information

Project ID 20

Project Goals and Type

Other Project Information

Sponsoring Agency Imperial Irrigation District

Title: Assistant to the Water 
Manager

Phone No: 760-427-6053
Mailing Address: 333 E. Barioni Boulevard, Imperial, CA, 92251

Participating Agencies Imperial Water Forum

Project Location East Mesa, Imperial County, California.

Goals Water Supply
Type Feasibility Study

Environmental Protection/Enhancement 0
Flood Protection/SW Management 0
Other Feasibility Study

Is the Project Consistent with existing plans? 1
Explanation Imperial County General Plan - Geothermal/Alternative Energy and Transmission Element 

(Geothermal/Alternative Element; October 2006) was implemented to guide land use decisions 
and approvals.   Imperial County supports and encourages the full, orderly, and efficient 
development of Geothermal/Alternative Energy Resources, while at the same time preserving 
and enhancing possible agricultural, biological, human, and recreational resources (Goal 1).  
The Geothermal/Alternative Energy Element identifies a need for geothermal water use of 
180,000 ac-ft of water per year, stating that geothermal development will have first priority for 
use of “saved” and/or excess water over other uses which the County has jurisdiction 
(Objective 3.2).  In addition, the General Plan seeks to minimize impacts to agricultural lands 
and biological resources (Goal 2) by carefully analyzing the potential impacts on agricultural 
and biological resources from each project (Objective 2.4).  Geothermal/Alternative Energy 
Operations are required to efficiently utilize water (Goal 3) in order to maintain at least the 
present level of agricultural production while encouraging efficient water use (Objective 3.1).   

Yes

Explanation At the March 2011 Water Forum meeting the Forum adopted the following priority for the 
Imperial IRWMP and made the finding that “Groundwater banking is the IRWMP number 
one priority to maximize IID’s annual water supply entitlement and minimize under runs.”  
The groundwater storage project would help to manage and expand the Imperial Region 
water supply portfolio and meet the water supply goal and related water supply objectives 
(wso) by: helping to avoid impacts to existing users (wso 1); providing a firm, verifiable, and 
sustainable supply (wso 2); protect of surface water rights by putting the underrun water to 
beneficial use and optimize the Colorado River entitlements (wso 3), and be part of an 
integrated strategy (wso 5).  

East Mesa Groundwater Storage Project

No
No

General Project Information



Imperial IRWMP

Are sponsors sought? 2No

Project Summary
On the East Mesa Project IID would build a groundwater recharge facility over the East Mesa ground water 
basin. The Aquifer is relatively undefined and there are no annual capacity estimates. Two studies indicate 
that this aquifer could recharge from 700,00 to 1,000,000 acre feet total. Annual unused entitlement water 
would be conveyed through the All American Canal or the Coachella Canal to the project site and recharged 
into the East Mesa aquifer. The project facility, conveyance for the recharge delivery, and conveyance for 
distribution would be developed following a full East Mesa groundwater basin study. The study will 
determine all characteristics of the basin, annual recharge capacity, current groundwater quality, and the best 
size and location of the facility.

Project Purpose and Need
In order to maximize it's water supply, IID would store it's annual Colorado River Entitlement that is unused 
by the current annual demand. Once stored, those flows would be available in years that IID faced an 
increased demand or to prevent an overrun condition.

Additional Information

The projects is consistent with the QSA/Transfer Agreements that allow for groundwater 
storage in the Coachella Basin (Agreement for Storage of Groundwater by and between the 
Coachella Valley Water District and Imperial Irrigation District, October 2003), and with the 
Coachella Valley Basin Groundwater Management Plan.



Imperial IRWMP

Water Supply Benefits 1

If East Mesa proves to be a suitable site for an IID groundwater storage project, it 
would provide a location where IID could store it's unused entitlement water for a wide 
range of uses and needs for Imperial Valley's agricultural, municipal, and industrial 
users.  Project yield is expected to be in the 40,0000 to 60,000 acre-feet per year range. 

Flood Protection/Stormwater Management Benefits 2

Ecosystem Restoration/Management Benefits2

Demand Management Benefits 1

This project would conserve Colorado River supplies by making stored water available 
for any use during times of increased demand, supply or demand imbalance or to 
prevent an overrun condition on IID's annual Colorado River entitlement; it would 
provide operational flexibility and help respond to Supply Demand Imbalance; also 
providing dry year supply to agriculture and other MCI uses, and is consistent with the 
IID’s Efficiency Conservation Definite Plan (Definite Plan, IID 2007) and System 
Conservation Plan and Delivery Measurement Description (SCP, System Conservation 
Plan, IID 2009) and IID’s 2007 Water Conservation Plan (IID 2008).  

Public Access Benefits: 2

Power Cost Savings or Production Benefits 2

Other Benefits:

ID 20

Yes

No

No

Yes

No

No

Title East Mesa Groundwater Storage Project

Economic Development Benefits 1

The project would also support the Region’s economic development and disadvantaged 
communities by providing a water supply to support planned growth of the 
communities and renewable energy industry (Technical Memorandum - Estimated 
Economic Impacts to Imperial to County from Conversion of Agricultural Water to 
Municipal and Industrial Uses. ARECon, Sept 2009.)

Yes

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Project Benefits



Imperial IRWMP

ID 20 Title East Mesa Groundwater Storage Project

Status: Project Planning and Feasibility Study

Commencement: 2

Completion: 2

Funding Needs: Funding is needed for feasibility study, site characterization, projects design, 
environmental review  and permitting, and for construction.

Do youhave cost estimates? No

Total Estimated Cost:

Total of planned local funding (cost match):

Total of other non-state or federal funding:

Total project costs currently unfunded:

Seeking Prop 84 or Prop 1E Funds? 1

Local funding secured? 1

Is there a plan/schedule to finalize project funding? 1

Project Schedule Information

< 1 Year

1 - 3 Years

Project Funding Information

Yes

Yes

Yes

Project Status, Needs, and Readiness to Proceed



Imperial IRWMP

ID 20 Title East Mesa Groundwater Storage Project

Explanation Reconnaissance level evaluation of the East Mesa area and preliminary cost for a number of 
project concepts were completed as part of the Draft IID Plan.   An inventory of existing 
technical studies and documentation is complete.  An additional peer review and desk top 
evaluation of the review of the prior investigations and data is to be completed in the first 
quarter of 2012.  

Are there project technical reports and documentation? 1

Explanation

Is environmental documentation for the project complete? 2

Explanation

Does the project have a plan and schedule to complete the environmental review? 2

Explanation

Does the project have necessary permits and regulatory approval? 2

Explanation

Yes

No

No

No

Is there a plan and schedule to complete permitting process? 2No

Technical and Environmental Information



Imperial IRWMP

Project ID 20
East Mesa Groundwater Storage Project

GW Development, Banking, Storage 1 Land Use Management 1
Desalination: 0 Economic Incentives 0
Recycled Municipal Water 0 Ag Lands Stewardship 0
Conveyance Improvement 1 Ecosystem Restoration 0
Small Local Storage 0 Recharge Area Protection 1

Water Recrecation 0

Water Exchanges 1
Ag Water Use Efficiency 0

Urban Water Use Efficiency 0

Industrial Proces Water Use Efficiency 0

Flood Risk Management 0

Urban Runoff Management 0

Drinking Water Treatment 0

Multi-Purpose Flood Management 0

GW Aquifer Remediation: 1
Match Quality to Use 0
Pollution Prevention 0
Salinity Management 0

Include regional projects or programs (CWC §10544) #

Effectively integrate water management programs and projects within the Imperial Region and Colorado River Hydrologic 
Region

#

Effectively resolve significant water-related conflicts within or between regions #

Address critical water supply or water quality needs of disadvantaged communities within the region #

Support the effective integration of water management with land use planning #

For eligible storm water and flood management funding, projects which provide multiple benefits, including, but not limited 
to, water quality improvements, ecosystem benefits, reduction of in stream erosion and sedimentation, and groundwater 
recharge #

Drought_Preparedness: #

Use and Reuse Water More Efficiently #

Climate Change Response Action, including support adaptation to climate change, reduce greenhouse gas 
emissions, reduce energy consumption, use clean energy sources to move and treat water

#

Projects that practice, promote, improve, and expand environmental stewardship to protect and enhance the 
environment

#

Protect Surface Water and Groundwater Quality #

Ensure equitable distribution of benefits, increase participation, develop multi-benefit projects, and/or address 
the safe drinking water and wastewater needs of small and disadvantaged communities. #

Increase Water Supply

Reduce Water Demand

Improve Water Quality Resource Stewardship

Flood Management

Yes
No
No

Yes
No

Yes
No
No

No
Yes
No

Yes
No

No

No

No

No

No

No
Yes
No
No
No

No

Yes

Yes

DWR Regional Management Strategies

State Program Preferences

Statewide Priorities Addressed

Yes

Yes

No

No

Yes

No

No

Yes

Yes

State RMS and Preferences



Imperial IRWMP

Does the Project Meet Imperial IRWMP's Goals and Objectives? 1

Contact: Vince Brooke

Email: vbrooke@iid.com

Water Supply 1

Regional Policy Goals 0

Water Quality 0
Yes
No

No

Yes

Project Contact Information

Project ID 21

Project Goals and Type

Other Project Information

Sponsoring Agency Imperial Irrigation District

Title: Assistant to the Water 
Manager

Phone No: 760-427-6053
Mailing Address: 333 E. Barioni Boulevard, Imperial, CA, 92251

Participating Agencies Imperial Water Forum

Project Location East Mesa, Imperial County, California.

Goals Water Supply
Type Feasibility Study

Environmental Protection/Enhancement 0
Flood Protection/SW Management 0
Other Feasibility Study

Is the Project Consistent with existing plans? 1
Explanation Imperial County General Plan - Geothermal/Alternative Energy and Transmission Element 

(Geothermal/Alternative Element; October 2006) was implemented to guide land use decisions 
and approvals.   Imperial County supports and encourages the full, orderly, and efficient 
development of Geothermal/Alternative Energy Resources, while at the same time preserving 
and enhancing possible agricultural, biological, human, and recreational resources (Goal 1).  
The Geothermal/Alternative Energy Element identifies a need for geothermal water use of 
180,000 ac-ft of water per year, stating that geothermal development will have first priority for 
use of “saved” and/or excess water over other uses which the County has jurisdiction 
(Objective 3.2).  In addition, the General Plan seeks to minimize impacts to agricultural lands 
and biological resources (Goal 2) by carefully analyzing the potential impacts on agricultural 
and biological resources from each project (Objective 2.4).  Geothermal/Alternative Energy 
Operations are required to efficiently utilize water (Goal 3) in order to maintain at least the 
present level of agricultural production while encouraging efficient water use (Objective 3.1).   

Yes

Explanation At the March 2011 Water Forum meeting the Forum adopted the following priority for the 
Imperial IRWMP and made the finding that “Groundwater banking is the IRWMP number 
one priority to maximize IID’s annual water supply entitlement and minimize under runs.”  
The groundwater storage project would help to manage and expand the Imperial Region 
water supply portfolio and meet the water supply goal and related water supply objectives 
(wso) by: helping to avoid impacts to existing users (wso 1); providing a firm, verifiable, and 
sustainable supply (wso 2); protect of surface water rights by putting the underrun water to 
beneficial use and optimize the Colorado River entitlements (wso 3), and be part of an 
integrated strategy (wso 5).  

Painted Canyon

No
No

General Project Information



Imperial IRWMP

Are sponsors sought? 2No

Project Summary
Through the Groundwater Storage Agreement with Coachella Valley Water District (CVWD), IID would 
build a groundwater recharge facility in the Painted Canyon alluvial fan. Capacity is currently estimated at 
80,000-100,000 acre feet annually. Unused entitlement water would be conveyed through the Coachella 
Canal to the project site and recharged in the Coachella groundwater basin. Currently, Coachella Valley has 
wide coverage of groundwater pumping sites for agriculture and municipal/industrial uses that would utilize 
the IID water recharged into the Coachella Valley aquifer. IID would receive the stored water via an 
exchange agreement with CVWD though the Colorado River and All American Canal.

Project Purpose and Need
In order to maximize it's water supply, IID would store it's annual Colorado River Entitlement that is unused 
by the current annual demand. Once stored, those flows would be available in years that IID faced an 
increased demand or to prevent an overrun condition.

Additional Information

The project is consistent with the QSA/Transfer Agreements that allow for groundwater 
storage in the Coachella Basin (Agreement for Storage of Groundwater by and between the 
Coachella Valley Water District and Imperial Irrigation District, October 2003), and with the 
Coachella Valley Basin Groundwater Management Plan.



Imperial IRWMP

Water Supply Benefits 1

If Painted Canyon proves to be a suitable site for an IID groundwater storage project, it 
would provide a location where IID could store it's unused entitlement water for a wide 
range of uses and needs for Imperial County's agricultural, municipal, and industrial 
users.  Yield is in the range of 40,000 to 60,000 acre-feet per year. 

Flood Protection/Stormwater Management Benefits 2

Ecosystem Restoration/Management Benefits2

Demand Management Benefits 1

This project would conserve Colorado River supplies by making stored water available 
for any use during times of increased demand, supply or demand imbalance or to 
prevent an overrun condition on IID's annual Colorado River entitlement; it would 
provide operational flexibility and help respond to Supply Demand Imbalance; also 
providing dry year supply to agriculture and other MCI uses, and is consistent with the 
IID’s Efficiency Conservation Definite Plan (Definite Plan, IID 2007) and System 
Conservation Plan and Delivery Measurement Description (SCP, System Conservation 
Plan, IID 2009) and IID’s 2007 Water Conservation Plan (2007 WCP, IID 2008).  

Public Access Benefits: 2

Power Cost Savings or Production Benefits 2

Other Benefits:

This project could offset the possible overdraft or the development of well water quality 
issues in the Coachella groundwater basin, if those issue were to arise.

ID 21

Yes

No

No

Yes

No

No

Title Painted Canyon Groundwater Storage Project

Economic Development Benefits 1

The project would also support the Region’s economic development and disadvantaged 
communities by providing a water supply to support planned growth of the 
communities and renewable energy industry (Technical Memorandum - Estimated 
Economic Impacts to Imperial to County from Conversion of Agricultural Water to 
Municipal and Industrial Uses. ARECon, Sept 2009.)

Yes

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Project Benefits



Imperial IRWMP

ID 21 Title Painted Canyon

Status: Project Planning and Feasibility Study

Commencement: 2

Completion: 2

Funding Needs:

Do youhave cost estimates?

Total Estimated Cost:

Total of planned local funding (cost match):

Total of other non-state or federal funding:

Total project costs currently unfunded:

Seeking Prop 84 or Prop 1E Funds? 1

Local funding secured?

Is there a plan/schedule to finalize project funding?

Project Schedule Information

< 1 Year

1 - 3 Years

Project Funding Information

Yes

No

No

Project Status, Needs, and Readiness to Proceed



Imperial IRWMP

ID 21 Title Painted Canyon

Explanation Preliminary basin characterization and assessment has been conducted and a reconnaissance 
level design and cost prepared. 

Are there project technical reports and documentation? 1

Explanation

Is environmental documentation for the project complete? 2

Explanation

Does the project have a plan and schedule to complete the environmental review? 2

Explanation

Does the project have necessary permits and regulatory approval? 2

Explanation

Yes

No

No

No

Is there a plan and schedule to complete permitting process? 2No

Technical and Environmental Information



Imperial IRWMP

Project ID 21
Painted Canyon

GW Development, Banking, Storage 1 Land Use Management 0
Desalination: 0 Economic Incentives 0
Recycled Municipal Water 0 Ag Lands Stewardship 0
Conveyance Improvement 0 Ecosystem Restoration 0
Small Local Storage 0 Recharge Area Protection 0

Water Recrecation 0

Water Exchanges 0
Ag Water Use Efficiency 0

Urban Water Use Efficiency 0

Industrial Proces Water Use Efficiency 0

Flood Risk Management 0

Urban Runoff Management 0

Drinking Water Treatment 0

Multi-Purpose Flood Management 0

GW Aquifer Remediation: 1
Match Quality to Use 0
Pollution Prevention 0
Salinity Management 0

Include regional projects or programs (CWC §10544) #

Effectively integrate water management programs and projects within the Imperial Region and Colorado River Hydrologic 
Region

#

Effectively resolve significant water-related conflicts within or between regions #

Address critical water supply or water quality needs of disadvantaged communities within the region #

Support the effective integration of water management with land use planning #

For eligible storm water and flood management funding, projects which provide multiple benefits, including, but not limited 
to, water quality improvements, ecosystem benefits, reduction of in stream erosion and sedimentation, and groundwater 
recharge #

Drought_Preparedness: #

Use and Reuse Water More Efficiently #

Climate Change Response Action, including support adaptation to climate change, reduce greenhouse gas 
emissions, reduce energy consumption, use clean energy sources to move and treat water

#

Projects that practice, promote, improve, and expand environmental stewardship to protect and enhance the 
environment

#

Protect Surface Water and Groundwater Quality #

Ensure equitable distribution of benefits, increase participation, develop multi-benefit projects, and/or address 
the safe drinking water and wastewater needs of small and disadvantaged communities. #

Increase Water Supply

Reduce Water Demand

Improve Water Quality Resource Stewardship

Flood Management

Yes
No
No

No
No

No
No
No

No
No
No

No
No

No

No

No

No

No

No
Yes
No
No
No

No

Yes

Yes

DWR Regional Management Strategies

State Program Preferences

Statewide Priorities Addressed

Yes

Yes

No

No

Yes

No

No

Yes

Yes

State RMS and Preferences



Imperial IRWMP

Does the Project Meet Imperial IRWMP's Goals and Objectives?

Contact: Randy Hines
Email: rhines@ecpw.org

Water Supply 1

Regional Policy Goals 0

Water Quality 0
Yes
No

No

Are sponsors sought? No

No

Project Contact Information

Project ID 22

Project Goals and Type

Other Project Information

Sponsoring Agency City of El Centro

Title: WWTP Supervisor
Phone No: 7603374505

Mailing Address: 307 West Brighton, El Centro, Ca 92243

Participating Agencies

Project Location Holt Avenue, Imperial to 12th

Project Summary
Extend existing storm drain and construct new storm drain.

Goals Flood/Floodplain Management
Type Construction

Project Purpose and Need
 Existing storm drain undersized.

Additional Information

Environmental Protection/Enhancement 0
Flood Protection/SW Management 0
Other

Is the Project Consistent with existing plans?
Explanation Storm Water Master Plan

Not Sure

Explanation

Drainage Upgrade (Holt Avenue, Imperial to 12th)

No
No

General Project Information



Imperial IRWMP

Water Supply Benefits 2

Flood Protection/Stormwater Management Benefits 1

Reduces street flooding

Ecosystem Restoration/Management Benefits2

Demand Management Benefits 2

Public Access Benefits: 1

Improves access for emergency vehicles

Power Cost Savings or Production Benefits 2

Other Benefits:

ID 22

No

Yes

No

No

Yes

No

Title Drainage Upgrade (Holt Avenue, Imperial to 12th)

Economic Development Benefits No

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Project Benefits



Imperial IRWMP

ID 22 Title Drainage Upgrade (Holt Avenue, Imperial to 12th)

Status: Planning

Commencement: 4

Completion: 1

Funding Needs:

Do youhave cost estimates?

Total Estimated Cost: $468,455

Total of planned local funding (cost match):

Total of other non-state or federal funding:

Total project costs currently unfunded: $468,455

Seeking Prop 84 or Prop 1E Funds?

Local funding secured?

Is there a plan/schedule to finalize project funding?

Project Schedule Information

3 - 6 Years

< 1 Year

Project Funding Information

No

No

No

Project Status, Needs, and Readiness to Proceed



Imperial IRWMP

ID 22 Title Drainage Upgrade (Holt Avenue, Imperial to 12th)

Explanation

Are there project technical reports and documentation? 2

Explanation

Is environmental documentation for the project complete?

Explanation

Does the project have a plan and schedule to complete the environmental review?

Explanation

Does the project have necessary permits and regulatory approval?

Explanation

No

No

No

No

Is there a plan and schedule to complete permitting process? No

Technical and Environmental Information



Imperial IRWMP

Project ID 22
Drainage Upgrade (Holt Avenue, Imperial to 12th)

GW Development, Banking, Storage 0 Land Use Management 0
Desalination: 0 Economic Incentives 0
Recycled Municipal Water 0 Ag Lands Stewardship 0
Conveyance Improvement 0 Ecosystem Restoration 0
Small Local Storage 0 Recharge Area Protection 0

Water Recrecation 0

Water Exchanges 0
Ag Water Use Efficiency 0

Urban Water Use Efficiency 0

Industrial Proces Water Use Efficiency 0

Flood Risk Management 0

Urban Runoff Management 1

Drinking Water Treatment 0

Multi-Purpose Flood Management 0

GW Aquifer Remediation: 0
Match Quality to Use 0
Pollution Prevention 0
Salinity Management 0

Include regional projects or programs (CWC §10544) #

Effectively integrate water management programs and projects within the Imperial Region and Colorado River Hydrologic 
Region

#

Effectively resolve significant water-related conflicts within or between regions #

Address critical water supply or water quality needs of disadvantaged communities within the region #

Support the effective integration of water management with land use planning #

For eligible storm water and flood management funding, projects which provide multiple benefits, including, but not limited 
to, water quality improvements, ecosystem benefits, reduction of in stream erosion and sedimentation, and groundwater 
recharge #

Drought_Preparedness: #

Use and Reuse Water More Efficiently #

Climate Change Response Action, including support adaptation to climate change, reduce greenhouse gas 
emissions, reduce energy consumption, use clean energy sources to move and treat water

#

Projects that practice, promote, improve, and expand environmental stewardship to protect and enhance the 
environment

#

Protect Surface Water and Groundwater Quality #

Ensure equitable distribution of benefits, increase participation, develop multi-benefit projects, and/or address 
the safe drinking water and wastewater needs of small and disadvantaged communities. #

Increase Water Supply

Reduce Water Demand

Improve Water Quality Resource Stewardship

Flood Management

No
No
No

No
No

No
No
No

No
No
No

No
No

No

No

No

Yes

No

No
No
No
No
No

No

Yes

No

DWR Regional Management Strategies

State Program Preferences

Statewide Priorities Addressed

No

No

Yes

No

No

No

Yes

Yes

No

State RMS and Preferences



Imperial IRWMP

Does the Project Meet Imperial IRWMP's Goals and Objectives?

Contact: Randy Hines
Email: rhines@ecpw.org

Water Supply 1

Regional Policy Goals 0

Water Quality 0
Yes
No

No

Are sponsors sought? No

No

Project Contact Information

Project ID 23

Project Goals and Type

Other Project Information

Sponsoring Agency City of El Centro

Title: WWTP Supervisor
Phone No: 7603374505

Mailing Address: 307 West Brighton, El Centro,CA 92243

Participating Agencies

Project Location Development west of Wake Ave and 8th St: Cypress Dr: Farmer Dr: 10th St: 
9th St

Project Summary
Upgrade existing storm drain and add catch basins.

Goals Flood/Floodplain Management
Type Construction

Project Purpose and Need
Existing storm drain undersized.

Additional Information

Environmental Protection/Enhancement 0
Flood Protection/SW Management 0
Other

Is the Project Consistent with existing plans?
Explanation  Storm Water Master Plan

Not Sure

Explanation

Drainage Upgrade (Development west of Wake Ave and 8th St: Cypress Dr: Farmer Dr: 10th St: 9th 
St)

No
No

General Project Information



Imperial IRWMP

Water Supply Benefits 2

Flood Protection/Stormwater Management Benefits 1

Project will reduce flooding issues as development continues.

Ecosystem Restoration/Management Benefits2

Demand Management Benefits 2

Public Access Benefits: 1

improves access for emergency vehicles

Power Cost Savings or Production Benefits 2

Other Benefits:

ID 23

No

Yes

No

No

Yes

No

Title Drainage Upgrade (Development west of Wake Ave and 8th St: Cypress Dr: 
Farmer Dr: 10th St: 9th St)

Economic Development Benefits No

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Project Benefits



Imperial IRWMP

ID 23 Title Drainage Upgrade (Development west of Wake Ave and 8th St: Cypress Dr: 
Farmer Dr: 10th St: 9th St)

Status: Planning

Commencement: 5

Completion: 1

Funding Needs:

Do youhave cost estimates?

Total Estimated Cost: $1,000,848

Total of planned local funding (cost match):

Total of other non-state or federal funding:

Total project costs currently unfunded: $1,000,848

Seeking Prop 84 or Prop 1E Funds?

Local funding secured?

Is there a plan/schedule to finalize project funding?

Project Schedule Information

> 6 Years

< 1 Year

Project Funding Information

No

No

No

Project Status, Needs, and Readiness to Proceed



Imperial IRWMP

ID 23 Title Drainage Upgrade (Development west of Wake Ave and 8th St: Cypress Dr: 
Farmer Dr: 10th St: 9th St)

Explanation

Are there project technical reports and documentation? 2

Explanation

Is environmental documentation for the project complete?

Explanation

Does the project have a plan and schedule to complete the environmental review?

Explanation

Does the project have necessary permits and regulatory approval?

Explanation

No

No

No

No

Is there a plan and schedule to complete permitting process? No

Technical and Environmental Information



Imperial IRWMP

Project ID 23

Drainage Upgrade (Development west of Wake Ave and 8th St: Cypress 
Dr: Farmer Dr: 10th St: 9th St)

GW Development, Banking, Storage 0 Land Use Management 0
Desalination: 0 Economic Incentives 0
Recycled Municipal Water 0 Ag Lands Stewardship 0
Conveyance Improvement 0 Ecosystem Restoration 0
Small Local Storage 0 Recharge Area Protection 0

Water Recrecation 0

Water Exchanges 0
Ag Water Use Efficiency 0

Urban Water Use Efficiency 0

Industrial Proces Water Use Efficiency 0

Flood Risk Management 0

Urban Runoff Management 1

Drinking Water Treatment 0

Multi-Purpose Flood Management 0

GW Aquifer Remediation: 0
Match Quality to Use 0
Pollution Prevention 0
Salinity Management 0

Include regional projects or programs (CWC §10544) #

Effectively integrate water management programs and projects within the Imperial Region and Colorado River Hydrologic 
Region

#

Effectively resolve significant water-related conflicts within or between regions #

Address critical water supply or water quality needs of disadvantaged communities within the region #

Support the effective integration of water management with land use planning #

For eligible storm water and flood management funding, projects which provide multiple benefits, including, but not limited 
to, water quality improvements, ecosystem benefits, reduction of in stream erosion and sedimentation, and groundwater 
recharge #

Drought_Preparedness: #

Use and Reuse Water More Efficiently #

Climate Change Response Action, including support adaptation to climate change, reduce greenhouse gas 
emissions, reduce energy consumption, use clean energy sources to move and treat water

#

Projects that practice, promote, improve, and expand environmental stewardship to protect and enhance the 
environment

#

Protect Surface Water and Groundwater Quality #

Ensure equitable distribution of benefits, increase participation, develop multi-benefit projects, and/or address 
the safe drinking water and wastewater needs of small and disadvantaged communities. #

Increase Water Supply

Reduce Water Demand

Improve Water Quality Resource Stewardship

Flood Management

No
No
No

No
No

No
No
No

No
No
No

No
No

No

No

No

Yes

No

No
No
No
No
No

No

Yes

No

DWR Regional Management Strategies

State Program Preferences

Statewide Priorities Addressed

No

No

Yes

No

No

No

Yes

Yes

No

State RMS and Preferences



Imperial IRWMP

Does the Project Meet Imperial IRWMP's Goals and Objectives?

Contact: Randy Hines
Email: rhines@ecpw.org

Water Supply 1

Regional Policy Goals 0

Water Quality 0
Yes
No

No

Are sponsors sought? No

No

Project Contact Information

Project ID 24

Project Goals and Type

Other Project Information

Sponsoring Agency City of El Centro

Title: WWTP Supervisor
Phone No: 7603374505

Mailing Address: 307 West Brighton, El Centro, Ca 92243

Participating Agencies

Project Location Broadway St., No. Eighth St., Commercial Ave. from Imperial Ave to sixth 
street.

Project Summary
Existing storm drains under capacity.

Goals Flood/Floodplain Management
Type Construction

Project Purpose and Need
Relief drain to relieve flooding on Imperial Avenue at Main Street.

Additional Information

Environmental Protection/Enhancement 0
Flood Protection/SW Management 0
Other

Is the Project Consistent with existing plans?
Explanation Storm Water Master Plan

Not Sure

Explanation

Drainage Upgrade (Broadway St., No. Eighth St., Commercial Ave. from Imperial Ave to sixth 
street.)

No
No

General Project Information



Imperial IRWMP

Water Supply Benefits 2

Flood Protection/Stormwater Management Benefits 1

Project will reduce flooding on Imperial Avenue which is a major thoroughfare for the 
City

Ecosystem Restoration/Management Benefits2

Demand Management Benefits 2

Public Access Benefits: 1

improves access for emergency vehicles

Power Cost Savings or Production Benefits 2

Other Benefits:

by reducing the flooding on Imperial Avenue, the vector and public health issues due to 
contamination will be significantly reduced.

ID 24

No

Yes

No

No

Yes

No

Title Drainage Upgrade (Broadway St., No. Eighth St., Commercial Ave. from 
Imperial Ave to sixth street.)

Economic Development Benefits No

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Project Benefits



Imperial IRWMP

ID 24 Title Drainage Upgrade (Broadway St., No. Eighth St., Commercial Ave. from 
Imperial Ave to sixth street.)

Status: Planning

Commencement: 3

Completion: 2

Funding Needs:

Do youhave cost estimates?

Total Estimated Cost: $5,653,723

Total of planned local funding (cost match):

Total of other non-state or federal funding:

Total project costs currently unfunded: $5,653,723

Seeking Prop 84 or Prop 1E Funds?

Local funding secured?

Is there a plan/schedule to finalize project funding?

Project Schedule Information

1 - 3 Years

1 - 3 Years

Project Funding Information

No

No

No

Project Status, Needs, and Readiness to Proceed



Imperial IRWMP

ID 24 Title Drainage Upgrade (Broadway St., No. Eighth St., Commercial Ave. from 
Imperial Ave to sixth street.)

Explanation

Are there project technical reports and documentation? 2

Explanation

Is environmental documentation for the project complete?

Explanation

Does the project have a plan and schedule to complete the environmental review?

Explanation

Does the project have necessary permits and regulatory approval?

Explanation

No

No

No

No

Is there a plan and schedule to complete permitting process? No

Technical and Environmental Information



Imperial IRWMP

Project ID 24

Drainage Upgrade (Broadway St., No. Eighth St., Commercial Ave. from 
Imperial Ave to sixth street.)

GW Development, Banking, Storage 0 Land Use Management 0
Desalination: 0 Economic Incentives 0
Recycled Municipal Water 0 Ag Lands Stewardship 0
Conveyance Improvement 0 Ecosystem Restoration 0
Small Local Storage 0 Recharge Area Protection 0

Water Recrecation 0

Water Exchanges 0
Ag Water Use Efficiency 0

Urban Water Use Efficiency 0

Industrial Proces Water Use Efficiency 0

Flood Risk Management 0

Urban Runoff Management 1

Drinking Water Treatment 0

Multi-Purpose Flood Management 0

GW Aquifer Remediation: 0
Match Quality to Use 0
Pollution Prevention 0
Salinity Management 0

Include regional projects or programs (CWC §10544) #

Effectively integrate water management programs and projects within the Imperial Region and Colorado River Hydrologic 
Region

#

Effectively resolve significant water-related conflicts within or between regions #

Address critical water supply or water quality needs of disadvantaged communities within the region #

Support the effective integration of water management with land use planning #

For eligible storm water and flood management funding, projects which provide multiple benefits, including, but not limited 
to, water quality improvements, ecosystem benefits, reduction of in stream erosion and sedimentation, and groundwater 
recharge #

Drought_Preparedness: #

Use and Reuse Water More Efficiently #

Climate Change Response Action, including support adaptation to climate change, reduce greenhouse gas 
emissions, reduce energy consumption, use clean energy sources to move and treat water

#

Projects that practice, promote, improve, and expand environmental stewardship to protect and enhance the 
environment

#

Protect Surface Water and Groundwater Quality #

Ensure equitable distribution of benefits, increase participation, develop multi-benefit projects, and/or address 
the safe drinking water and wastewater needs of small and disadvantaged communities. #

Increase Water Supply

Reduce Water Demand

Improve Water Quality Resource Stewardship

Flood Management

No
No
No

No
No

No
No
No

No
No
No

No
No

No

No

No

Yes

No

No
No
No
No
No

No

Yes

No

DWR Regional Management Strategies

State Program Preferences

Statewide Priorities Addressed

No

No

Yes

No

No

No

Yes

Yes

No

State RMS and Preferences



Imperial IRWMP

Does the Project Meet Imperial IRWMP's Goals and Objectives?

Contact: Randy Hines
Email: rhines@ecpw.org

Water Supply 1

Regional Policy Goals 0

Water Quality 0
Yes
No

No

Are sponsors sought? No

No

Project Contact Information

Project ID 25

Project Goals and Type

Other Project Information

Sponsoring Agency City of El Centro

Title: WWTP Supervisor
Phone No: 7603374505

Mailing Address: 307 West Brighton, El Centro, CA 92243

Participating Agencies

Project Location Dogwood Rd., Ross Rd., Heil Ave., Hope Ave. between 1st and Orange

Project Summary
Extend storm drain and add catch basins.

Goals Flood/Floodplain Management
Type Construction

Project Purpose and Need
Flooding along street - flow depth exceeds top of curb

Additional Information

Environmental Protection/Enhancement 0
Flood Protection/SW Management 0
Other

Is the Project Consistent with existing plans?
Explanation Storm Water Master Plan

Not Sure

Explanation

Drainage Upgrade (Dogwood Rd., Ross Rd., Heil Ave., Hope Ave. between 1st and Orange)

No
No

General Project Information



Imperial IRWMP

Water Supply Benefits 2

Flood Protection/Stormwater Management Benefits 1

reduces street flooding

Ecosystem Restoration/Management Benefits2

Demand Management Benefits 2

Public Access Benefits: 1

improves access for emergency vehicles

Power Cost Savings or Production Benefits 2

Other Benefits:

ID 25

No

Yes

No

No

Yes

No

Title Drainage Upgrade (Dogwood Rd., Ross Rd., Heil Ave., Hope Ave. between 1st 
and Orange)

Economic Development Benefits No

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Project Benefits



Imperial IRWMP

ID 25 Title Drainage Upgrade (Dogwood Rd., Ross Rd., Heil Ave., Hope Ave. between 1st 
and Orange)

Status: Planning

Commencement: 5

Completion: 4

Funding Needs:

Do youhave cost estimates?

Total Estimated Cost: $7,371,448

Total of planned local funding (cost match):

Total of other non-state or federal funding:

Total project costs currently unfunded: $7,371,448

Seeking Prop 84 or Prop 1E Funds?

Local funding secured?

Is there a plan/schedule to finalize project funding?

Project Schedule Information

> 6 Years

> 6 Years

Project Funding Information

No

No

No

Project Status, Needs, and Readiness to Proceed



Imperial IRWMP

ID 25 Title Drainage Upgrade (Dogwood Rd., Ross Rd., Heil Ave., Hope Ave. between 1st 
and Orange)

Explanation

Are there project technical reports and documentation? 2

Explanation

Is environmental documentation for the project complete?

Explanation

Does the project have a plan and schedule to complete the environmental review?

Explanation

Does the project have necessary permits and regulatory approval?

Explanation

No

No

No

No

Is there a plan and schedule to complete permitting process? No

Technical and Environmental Information



Imperial IRWMP

Project ID 25

Drainage Upgrade (Dogwood Rd., Ross Rd., Heil Ave., Hope Ave. 
between 1st and Orange)

GW Development, Banking, Storage 0 Land Use Management 0
Desalination: 0 Economic Incentives 0
Recycled Municipal Water 0 Ag Lands Stewardship 0
Conveyance Improvement 0 Ecosystem Restoration 0
Small Local Storage 0 Recharge Area Protection 0

Water Recrecation 0

Water Exchanges 0
Ag Water Use Efficiency 0

Urban Water Use Efficiency 0

Industrial Proces Water Use Efficiency 0

Flood Risk Management 0

Urban Runoff Management 1

Drinking Water Treatment 0

Multi-Purpose Flood Management 0

GW Aquifer Remediation: 0
Match Quality to Use 0
Pollution Prevention 0
Salinity Management 0

Include regional projects or programs (CWC §10544) #

Effectively integrate water management programs and projects within the Imperial Region and Colorado River Hydrologic 
Region

#

Effectively resolve significant water-related conflicts within or between regions #

Address critical water supply or water quality needs of disadvantaged communities within the region #

Support the effective integration of water management with land use planning #

For eligible storm water and flood management funding, projects which provide multiple benefits, including, but not limited 
to, water quality improvements, ecosystem benefits, reduction of in stream erosion and sedimentation, and groundwater 
recharge #

Drought_Preparedness: #

Use and Reuse Water More Efficiently #

Climate Change Response Action, including support adaptation to climate change, reduce greenhouse gas 
emissions, reduce energy consumption, use clean energy sources to move and treat water

#

Projects that practice, promote, improve, and expand environmental stewardship to protect and enhance the 
environment

#

Protect Surface Water and Groundwater Quality #

Ensure equitable distribution of benefits, increase participation, develop multi-benefit projects, and/or address 
the safe drinking water and wastewater needs of small and disadvantaged communities. #

Increase Water Supply

Reduce Water Demand

Improve Water Quality Resource Stewardship

Flood Management

No
No
No

No
No

No
No
No

No
No
No

No
No

No

No

No

Yes

No

No
No
No
No
No

No

Yes

No

DWR Regional Management Strategies

State Program Preferences

Statewide Priorities Addressed

No

No

Yes

No

No

No

Yes

Yes

No

State RMS and Preferences



Imperial IRWMP

Does the Project Meet Imperial IRWMP's Goals and Objectives?

Contact: Randy Hines
Email: rhines@ecpw.org

Water Supply 0

Regional Policy Goals 0

Water Quality 0
No
No

No

Are sponsors sought? No

No

Project Contact Information

Project ID 26

Project Goals and Type

Other Project Information

Sponsoring Agency City of El Centro

Title: WWTP Supervisor
Phone No: 7603374505

Mailing Address: 307 West Brighton, El Centro, Ca 92243

Participating Agencies

Project Location La Brucherie Rd. to 23rd; Barbara Worth Ave. to Orange

Project Summary
Extend storm drain and add catch basins.

Goals Flood/Floodplain Management
Type Construction

Project Purpose and Need
Flooding along street - exceeds top of curb

Additional Information

Environmental Protection/Enhancement 0
Flood Protection/SW Management 1
Other

Is the Project Consistent with existing plans?
Explanation Storm Water Master Plan

Not Sure

Explanation

Drainage Upgrade (La Brucherie Rd. to 23rd; Barbara Worth Ave. to Orange)

No
Yes

General Project Information



Imperial IRWMP

Water Supply Benefits 2

Flood Protection/Stormwater Management Benefits 1

reduces street flooding

Ecosystem Restoration/Management Benefits2

Demand Management Benefits 2

Public Access Benefits: 1

improves access for emergency vehicles

Power Cost Savings or Production Benefits 2

Other Benefits:

ID 26

No

Yes

No

No

Yes

No

Title Drainage Upgrade (La Brucherie Rd. to 23rd; Barbara Worth Ave. to Orange)

Economic Development Benefits No

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Project Benefits



Imperial IRWMP

ID 26 Title Drainage Upgrade (La Brucherie Rd. to 23rd; Barbara Worth Ave. to Orange)

Status: Planning

Commencement: 4

Completion: 3

Funding Needs:

Do youhave cost estimates?

Total Estimated Cost: $652,273

Total of planned local funding (cost match):

Total of other non-state or federal funding:

Total project costs currently unfunded: $652,273

Seeking Prop 84 or Prop 1E Funds?

Local funding secured?

Is there a plan/schedule to finalize project funding?

Project Schedule Information

3 - 6 Years

3 - 6 Years

Project Funding Information

No

No

No

Project Status, Needs, and Readiness to Proceed



Imperial IRWMP

ID 26 Title Drainage Upgrade (La Brucherie Rd. to 23rd; Barbara Worth Ave. to Orange)

Explanation

Are there project technical reports and documentation? 2

Explanation

Is environmental documentation for the project complete?

Explanation

Does the project have a plan and schedule to complete the environmental review?

Explanation

Does the project have necessary permits and regulatory approval?

Explanation

No

No

No

No

Is there a plan and schedule to complete permitting process? No

Technical and Environmental Information



Imperial IRWMP

Project ID 26

Drainage Upgrade (La Brucherie Rd. to 23rd; Barbara Worth Ave. to 
Orange)

GW Development, Banking, Storage 0 Land Use Management 0
Desalination: 0 Economic Incentives 0
Recycled Municipal Water 0 Ag Lands Stewardship 0
Conveyance Improvement 0 Ecosystem Restoration 0
Small Local Storage 0 Recharge Area Protection 0

Water Recrecation 0

Water Exchanges 0
Ag Water Use Efficiency 0

Urban Water Use Efficiency 0

Industrial Proces Water Use Efficiency 0

Flood Risk Management 0

Urban Runoff Management 1

Drinking Water Treatment 0

Multi-Purpose Flood Management 0

GW Aquifer Remediation: 0
Match Quality to Use 0
Pollution Prevention 0
Salinity Management 0

Include regional projects or programs (CWC §10544) #

Effectively integrate water management programs and projects within the Imperial Region and Colorado River Hydrologic 
Region

#

Effectively resolve significant water-related conflicts within or between regions #

Address critical water supply or water quality needs of disadvantaged communities within the region #

Support the effective integration of water management with land use planning #

For eligible storm water and flood management funding, projects which provide multiple benefits, including, but not limited 
to, water quality improvements, ecosystem benefits, reduction of in stream erosion and sedimentation, and groundwater 
recharge #

Drought_Preparedness: #

Use and Reuse Water More Efficiently #

Climate Change Response Action, including support adaptation to climate change, reduce greenhouse gas 
emissions, reduce energy consumption, use clean energy sources to move and treat water

#

Projects that practice, promote, improve, and expand environmental stewardship to protect and enhance the 
environment

#

Protect Surface Water and Groundwater Quality #

Ensure equitable distribution of benefits, increase participation, develop multi-benefit projects, and/or address 
the safe drinking water and wastewater needs of small and disadvantaged communities. #

Increase Water Supply

Reduce Water Demand

Improve Water Quality Resource Stewardship

Flood Management

No
No
No

No
No

No
No
No

No
No
No

No
No

No

No

No

Yes

No

No
No
No
No
No

No

Yes

No

DWR Regional Management Strategies

State Program Preferences

Statewide Priorities Addressed

No

No

Yes

No

No

No

Yes

Yes

No

State RMS and Preferences



Imperial IRWMP

Does the Project Meet Imperial IRWMP's Goals and Objectives?

Contact: Randy Hines
Email: rhines@ecpw.org

Water Supply 0

Regional Policy Goals 0

Water Quality 0
No
No

No

Are sponsors sought? No

No

Project Contact Information

Project ID 27

Project Goals and Type

Other Project Information

Sponsoring Agency City of El Centro

Title: WWTP Supervisor
Phone No: 7603344505

Mailing Address: 307 West Brighton, El Centro, CA 92243

Participating Agencies

Project Location 8th St., Woodward to Villa

Project Summary
Extend storm drain and add catch basins.

Goals Flood/Floodplain Management
Type Construction

Project Purpose and Need
Flooding along street exceeds top of curb

Additional Information

Environmental Protection/Enhancement 0
Flood Protection/SW Management 1
Other

Is the Project Consistent with existing plans?
Explanation Storm Water Master Plan

Not Sure

Explanation

Drainage Upgrade (8th St., Woodward to Villa)

No
Yes

General Project Information



Imperial IRWMP

Water Supply Benefits 2

Flood Protection/Stormwater Management Benefits 1

reduces street flooding

Ecosystem Restoration/Management Benefits2

Demand Management Benefits 2

Public Access Benefits: 1

improves access for emergency vehicles

Power Cost Savings or Production Benefits 2

Other Benefits:

ID 27

No

Yes

No

No

Yes

No

Title Drainage Upgrade (8th St., Woodward to Villa)

Economic Development Benefits No

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Project Benefits



Imperial IRWMP

ID 27 Title Drainage Upgrade (8th St., Woodward to Villa)

Status: Planning

Commencement: 4

Completion: 3

Funding Needs:

Do youhave cost estimates?

Total Estimated Cost: $1,080,684

Total of planned local funding (cost match):

Total of other non-state or federal funding:

Total project costs currently unfunded: $1,080,684

Seeking Prop 84 or Prop 1E Funds?

Local funding secured?

Is there a plan/schedule to finalize project funding?

Project Schedule Information

3 - 6 Years

3 - 6 Years

Project Funding Information

No

No

No

Project Status, Needs, and Readiness to Proceed



Imperial IRWMP

ID 27 Title Drainage Upgrade (8th St., Woodward to Villa)

Explanation

Are there project technical reports and documentation? 2

Explanation

Is environmental documentation for the project complete?

Explanation

Does the project have a plan and schedule to complete the environmental review?

Explanation

Does the project have necessary permits and regulatory approval?

Explanation

No

No

No

No

Is there a plan and schedule to complete permitting process? No

Technical and Environmental Information



Imperial IRWMP

Project ID 27
Drainage Upgrade (8th St., Woodward to Villa)

GW Development, Banking, Storage 0 Land Use Management 0
Desalination: 0 Economic Incentives 0
Recycled Municipal Water 0 Ag Lands Stewardship 0
Conveyance Improvement 0 Ecosystem Restoration 0
Small Local Storage 0 Recharge Area Protection 0

Water Recrecation 0

Water Exchanges 0
Ag Water Use Efficiency 0

Urban Water Use Efficiency 0

Industrial Proces Water Use Efficiency 0

Flood Risk Management 0

Urban Runoff Management 1

Drinking Water Treatment 0

Multi-Purpose Flood Management 0

GW Aquifer Remediation: 0
Match Quality to Use 0
Pollution Prevention 0
Salinity Management 0

Include regional projects or programs (CWC §10544) #

Effectively integrate water management programs and projects within the Imperial Region and Colorado River Hydrologic 
Region

#

Effectively resolve significant water-related conflicts within or between regions #

Address critical water supply or water quality needs of disadvantaged communities within the region #

Support the effective integration of water management with land use planning #

For eligible storm water and flood management funding, projects which provide multiple benefits, including, but not limited 
to, water quality improvements, ecosystem benefits, reduction of in stream erosion and sedimentation, and groundwater 
recharge #

Drought_Preparedness: #

Use and Reuse Water More Efficiently #

Climate Change Response Action, including support adaptation to climate change, reduce greenhouse gas 
emissions, reduce energy consumption, use clean energy sources to move and treat water

#

Projects that practice, promote, improve, and expand environmental stewardship to protect and enhance the 
environment

#

Protect Surface Water and Groundwater Quality #

Ensure equitable distribution of benefits, increase participation, develop multi-benefit projects, and/or address 
the safe drinking water and wastewater needs of small and disadvantaged communities. #

Increase Water Supply

Reduce Water Demand

Improve Water Quality Resource Stewardship

Flood Management

No
No
No

No
No

No
No
No

No
No
No

No
No

No

No

No

Yes

No

No
No
No
No
No

No

Yes

No

DWR Regional Management Strategies

State Program Preferences

Statewide Priorities Addressed

No

No

Yes

No

No

No

Yes

Yes

No

State RMS and Preferences



Imperial IRWMP

Does the Project Meet Imperial IRWMP's Goals and Objectives?

Contact: Randy Hines
Email: rhines@ecpw.org

Water Supply 0

Regional Policy Goals 0

Water Quality 0
No
No

No

Are sponsors sought? No

No

Project Contact Information

Project ID 28

Project Goals and Type

Other Project Information

Sponsoring Agency City of El Centro

Title: WWTP Supervisor
Phone No: 7603344505

Mailing Address: 307 West Brighton, El Centro, CA 92243

Participating Agencies

Project Location Lincoln Ave.; 6th St.

Project Summary
Extend storm drain from 8th St. and add catch basins.

Goals Flood/Floodplain Management
Type Construction

Project Purpose and Need
Flooding along street exceeds top of curb.

Additional Information

Environmental Protection/Enhancement 0
Flood Protection/SW Management 1
Other

Is the Project Consistent with existing plans?
Explanation Storm Water Master Plan

Not Sure

Explanation

Drainage Upgrade (Lincoln Ave.; 6th St.)

No
Yes

General Project Information



Imperial IRWMP

Water Supply Benefits 2

Flood Protection/Stormwater Management Benefits 1

reduces street flooding

Ecosystem Restoration/Management Benefits2

Demand Management Benefits 2

Public Access Benefits: 1

improves access for emergency vehicles

Power Cost Savings or Production Benefits 2

Other Benefits:

ID 28

No

Yes

No

No

Yes

No

Title Drainage Upgrade (Lincoln Ave.; 6th St.)

Economic Development Benefits No

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Project Benefits



Imperial IRWMP

ID 28 Title Drainage Upgrade (Lincoln Ave.; 6th St.)

Status: Planning

Commencement: 4

Completion: 3

Funding Needs:

Do youhave cost estimates?

Total Estimated Cost: $1,570,900

Total of planned local funding (cost match):

Total of other non-state or federal funding:

Total project costs currently unfunded: $1,570,900

Seeking Prop 84 or Prop 1E Funds?

Local funding secured?

Is there a plan/schedule to finalize project funding?

Project Schedule Information

3 - 6 Years

3 - 6 Years

Project Funding Information

No

No

No

Project Status, Needs, and Readiness to Proceed



Imperial IRWMP

ID 28 Title Drainage Upgrade (Lincoln Ave.; 6th St.)

Explanation

Are there project technical reports and documentation? 2

Explanation

Is environmental documentation for the project complete?

Explanation

Does the project have a plan and schedule to complete the environmental review?

Explanation

Does the project have necessary permits and regulatory approval?

Explanation

No

No

No

No

Is there a plan and schedule to complete permitting process? No

Technical and Environmental Information



Imperial IRWMP

Project ID 28
Drainage Upgrade (Lincoln Ave.; 6th St.)

GW Development, Banking, Storage 0 Land Use Management 0
Desalination: 0 Economic Incentives 0
Recycled Municipal Water 0 Ag Lands Stewardship 0
Conveyance Improvement 0 Ecosystem Restoration 0
Small Local Storage 0 Recharge Area Protection 0

Water Recrecation 0

Water Exchanges 0
Ag Water Use Efficiency 0

Urban Water Use Efficiency 0

Industrial Proces Water Use Efficiency 0

Flood Risk Management 0

Urban Runoff Management 1

Drinking Water Treatment 0

Multi-Purpose Flood Management 0

GW Aquifer Remediation: 0
Match Quality to Use 0
Pollution Prevention 0
Salinity Management 0

Include regional projects or programs (CWC §10544) #

Effectively integrate water management programs and projects within the Imperial Region and Colorado River Hydrologic 
Region

#

Effectively resolve significant water-related conflicts within or between regions #

Address critical water supply or water quality needs of disadvantaged communities within the region #

Support the effective integration of water management with land use planning #

For eligible storm water and flood management funding, projects which provide multiple benefits, including, but not limited 
to, water quality improvements, ecosystem benefits, reduction of in stream erosion and sedimentation, and groundwater 
recharge #

Drought_Preparedness: #

Use and Reuse Water More Efficiently #

Climate Change Response Action, including support adaptation to climate change, reduce greenhouse gas 
emissions, reduce energy consumption, use clean energy sources to move and treat water

#

Projects that practice, promote, improve, and expand environmental stewardship to protect and enhance the 
environment

#

Protect Surface Water and Groundwater Quality #

Ensure equitable distribution of benefits, increase participation, develop multi-benefit projects, and/or address 
the safe drinking water and wastewater needs of small and disadvantaged communities. #

Increase Water Supply

Reduce Water Demand

Improve Water Quality Resource Stewardship

Flood Management

No
No
No

No
No

No
No
No

No
No
No

No
No

No

No

No

Yes

No

No
No
No
No
No

No

Yes

No

DWR Regional Management Strategies

State Program Preferences

Statewide Priorities Addressed

No

No

Yes

No

No

No

Yes

Yes

No

State RMS and Preferences



Imperial IRWMP

Does the Project Meet Imperial IRWMP's Goals and Objectives?

Contact: Randy Hines
Email: rhines@ecpw.org

Water Supply 0

Regional Policy Goals 0

Water Quality 0
No
No

No

Are sponsors sought? No

No

Project Contact Information

Project ID 29

Project Goals and Type

Other Project Information

Sponsoring Agency City of El Centro

Title: WWTP Supervisor
Phone No: 7603374505

Mailing Address: 307 West Brighton, El Centro, Ca 92243

Participating Agencies

Project Location Oak St. from San Diego to Villa

Project Summary
Extend storm drain from area and add catch basins.

Goals Flood/Floodplain Management
Type Construction

Project Purpose and Need
severe street flooding

Additional Information

Environmental Protection/Enhancement 0
Flood Protection/SW Management 1
Other

Is the Project Consistent with existing plans?
Explanation Storm Water Master Plan

Not Sure

Explanation

Drainage Upgrade (Oak St. from San Diego to Villa)

No
Yes

General Project Information



Imperial IRWMP

Water Supply Benefits 2

Flood Protection/Stormwater Management Benefits 1

reduces street flooding

Ecosystem Restoration/Management Benefits2

Demand Management Benefits 2

Public Access Benefits: 1

current system causes streets to flood making them impassable. this project will restore 
traffic through the area

Power Cost Savings or Production Benefits 2

Other Benefits:

ID 29

No

Yes

No

No

Yes

No

Title Drainage Upgrade (Oak St. from San Diego to Villa)

Economic Development Benefits No

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Project Benefits



Imperial IRWMP

ID 29 Title Drainage Upgrade (Oak St. from San Diego to Villa)

Status: Planning

Commencement:

Completion: 2

Funding Needs:

Do youhave cost estimates?

Total Estimated Cost: $595,039

Total of planned local funding (cost match):

Total of other non-state or federal funding:

Total project costs currently unfunded: $595,039

Seeking Prop 84 or Prop 1E Funds?

Local funding secured?

Is there a plan/schedule to finalize project funding?

Project Schedule Information

1 - 3 Years

Project Funding Information

No

No

No

Project Status, Needs, and Readiness to Proceed



Imperial IRWMP

ID 29 Title Drainage Upgrade (Oak St. from San Diego to Villa)

Explanation

Are there project technical reports and documentation? 2

Explanation

Is environmental documentation for the project complete?

Explanation

Does the project have a plan and schedule to complete the environmental review?

Explanation

Does the project have necessary permits and regulatory approval?

Explanation

No

No

No

No

Is there a plan and schedule to complete permitting process? No

Technical and Environmental Information



Imperial IRWMP

Project ID 29
Drainage Upgrade (Oak St. from San Diego to Villa)

GW Development, Banking, Storage 0 Land Use Management 0
Desalination: 0 Economic Incentives 0
Recycled Municipal Water 0 Ag Lands Stewardship 0
Conveyance Improvement 0 Ecosystem Restoration 0
Small Local Storage 0 Recharge Area Protection 0

Water Recrecation 0

Water Exchanges 0
Ag Water Use Efficiency 0

Urban Water Use Efficiency 0

Industrial Proces Water Use Efficiency 0

Flood Risk Management 0

Urban Runoff Management 1

Drinking Water Treatment 0

Multi-Purpose Flood Management 0

GW Aquifer Remediation: 0
Match Quality to Use 0
Pollution Prevention 0
Salinity Management 0

Include regional projects or programs (CWC §10544) #

Effectively integrate water management programs and projects within the Imperial Region and Colorado River Hydrologic 
Region

#

Effectively resolve significant water-related conflicts within or between regions #

Address critical water supply or water quality needs of disadvantaged communities within the region #

Support the effective integration of water management with land use planning #

For eligible storm water and flood management funding, projects which provide multiple benefits, including, but not limited 
to, water quality improvements, ecosystem benefits, reduction of in stream erosion and sedimentation, and groundwater 
recharge #

Drought_Preparedness: #

Use and Reuse Water More Efficiently #

Climate Change Response Action, including support adaptation to climate change, reduce greenhouse gas 
emissions, reduce energy consumption, use clean energy sources to move and treat water

#

Projects that practice, promote, improve, and expand environmental stewardship to protect and enhance the 
environment

#

Protect Surface Water and Groundwater Quality #

Ensure equitable distribution of benefits, increase participation, develop multi-benefit projects, and/or address 
the safe drinking water and wastewater needs of small and disadvantaged communities. #

Increase Water Supply

Reduce Water Demand

Improve Water Quality Resource Stewardship

Flood Management

No
No
No

No
No

No
No
No

No
No
No

No
No

No

No

No

Yes

No

No
No
No
No
No

No

Yes

No

DWR Regional Management Strategies

State Program Preferences

Statewide Priorities Addressed

No

No

Yes

No

No

No

Yes

Yes

No

State RMS and Preferences



Imperial IRWMP

Does the Project Meet Imperial IRWMP's Goals and Objectives?

Contact: Randy Hines
Email: rhines@ecpw.org

Water Supply 0

Regional Policy Goals 0

Water Quality 0
No
No

No

Are sponsors sought? No

No

Project Contact Information

Project ID 30

Project Goals and Type

Other Project Information

Sponsoring Agency City of El Centro

Title: WWTP Supervisor
Phone No: 7603374505

Mailing Address: 307 West Brighton, El Centro, CA 92243

Participating Agencies

Project Location Evan Hewes Hwy. Dogwood to Cooley

Project Summary
Extend existing storm drain construct new storm drain.

Goals Flood/Floodplain Management
Type Construction

Project Purpose and Need
Flooding along street into businesses

Additional Information

Environmental Protection/Enhancement 0
Flood Protection/SW Management 1
Other

Is the Project Consistent with existing plans?
Explanation Storm Water Master Plan

Not Sure

Explanation

Drainage Upgrade (Evan Hewes Hwy. Dogwood to Cooley)

No
Yes

General Project Information



Imperial IRWMP

Water Supply Benefits 2

Flood Protection/Stormwater Management Benefits 1

project will reduce flooding of businesses due to drainage facilities that are too small

Ecosystem Restoration/Management Benefits

Demand Management Benefits

Public Access Benefits: 1

improves access for emergency vehicles

Power Cost Savings or Production Benefits 2

Other Benefits:

ID 30

No

Yes

No

No

Yes

No

Title Drainage Upgrade (Evan Hewes Hwy. Dogwood to Cooley)

Economic Development Benefits No

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Project Benefits



Imperial IRWMP

ID 30 Title Drainage Upgrade (Evan Hewes Hwy. Dogwood to Cooley)

Status: Planning

Commencement:

Completion: 3

Funding Needs:

Do youhave cost estimates?

Total Estimated Cost: $3,633,099

Total of planned local funding (cost match):

Total of other non-state or federal funding:

Total project costs currently unfunded: $3,633,099

Seeking Prop 84 or Prop 1E Funds?

Local funding secured?

Is there a plan/schedule to finalize project funding?

Project Schedule Information

3 - 6 Years

Project Funding Information

No

No

No

Project Status, Needs, and Readiness to Proceed



Imperial IRWMP

ID 30 Title Drainage Upgrade (Evan Hewes Hwy. Dogwood to Cooley)

Explanation

Are there project technical reports and documentation? 2

Explanation

Is environmental documentation for the project complete?

Explanation

Does the project have a plan and schedule to complete the environmental review?

Explanation

Does the project have necessary permits and regulatory approval?

Explanation

No

No

No

No

Is there a plan and schedule to complete permitting process? No

Technical and Environmental Information



Imperial IRWMP

Project ID 30
Drainage Upgrade (Evan Hewes Hwy. Dogwood to Cooley)

GW Development, Banking, Storage 0 Land Use Management 0
Desalination: 0 Economic Incentives 0
Recycled Municipal Water 0 Ag Lands Stewardship 0
Conveyance Improvement 0 Ecosystem Restoration 0
Small Local Storage 0 Recharge Area Protection 0

Water Recrecation 0

Water Exchanges 0
Ag Water Use Efficiency 0

Urban Water Use Efficiency 0

Industrial Proces Water Use Efficiency 0

Flood Risk Management 0

Urban Runoff Management 1

Drinking Water Treatment 0

Multi-Purpose Flood Management 0

GW Aquifer Remediation: 0
Match Quality to Use 0
Pollution Prevention 0
Salinity Management 0

Include regional projects or programs (CWC §10544) #

Effectively integrate water management programs and projects within the Imperial Region and Colorado River Hydrologic 
Region

#

Effectively resolve significant water-related conflicts within or between regions #

Address critical water supply or water quality needs of disadvantaged communities within the region #

Support the effective integration of water management with land use planning #

For eligible storm water and flood management funding, projects which provide multiple benefits, including, but not limited 
to, water quality improvements, ecosystem benefits, reduction of in stream erosion and sedimentation, and groundwater 
recharge #

Drought_Preparedness: #

Use and Reuse Water More Efficiently #

Climate Change Response Action, including support adaptation to climate change, reduce greenhouse gas 
emissions, reduce energy consumption, use clean energy sources to move and treat water

#

Projects that practice, promote, improve, and expand environmental stewardship to protect and enhance the 
environment

#

Protect Surface Water and Groundwater Quality #

Ensure equitable distribution of benefits, increase participation, develop multi-benefit projects, and/or address 
the safe drinking water and wastewater needs of small and disadvantaged communities. #

Increase Water Supply

Reduce Water Demand

Improve Water Quality Resource Stewardship

Flood Management

No
No
No

No
No

No
No
No

No
No
No

No
No

No

No

No

Yes

No

No
No
No
No
No

No

Yes

No

DWR Regional Management Strategies

State Program Preferences

Statewide Priorities Addressed

No

No

Yes

No

No

No

Yes

Yes

No

State RMS and Preferences



Imperial IRWMP

Does the Project Meet Imperial IRWMP's Goals and Objectives?

Contact: Randy Hines
Email: rhines@ecpw.org

Water Supply 0

Regional Policy Goals 0

Water Quality 0
No
No

No

Are sponsors sought? No

No

Project Contact Information

Project ID 31

Project Goals and Type

Other Project Information

Sponsoring Agency City of El Centro

Title: WWTP Supervisor
Phone No: 7603344505

Mailing Address: 307 West Brighton, El Centro, CA 92243

Participating Agencies

Project Location 8th St. from Villa to Central Main Drain

Project Summary
Upgrade existing storm drain and add catch basins.

Goals Flood/Floodplain Management
Type Construction

Project Purpose and Need
Existing storm drain undersized.

Additional Information

Environmental Protection/Enhancement 0
Flood Protection/SW Management 1
Other

Is the Project Consistent with existing plans?
Explanation Storm Water Master Plan

Not Sure

Explanation

Drainage Upgrade (8th St. from Villa to Central Main Drain)

No
Yes

General Project Information



Imperial IRWMP

Water Supply Benefits 2

Flood Protection/Stormwater Management Benefits 1

project will reduce flooding of street next to elementary school

Ecosystem Restoration/Management Benefits2

Demand Management Benefits 2

Public Access Benefits: 1

improves access for emergency vehicles

Power Cost Savings or Production Benefits 2

Other Benefits:

ID 31

No

Yes

No

No

Yes

No

Title Drainage Upgrade (8th St. from Villa to Central Main Drain)

Economic Development Benefits No

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Project Benefits



Imperial IRWMP

ID 31 Title Drainage Upgrade (8th St. from Villa to Central Main Drain)

Status: Planning

Commencement: 5

Completion: 3

Funding Needs:

Do youhave cost estimates?

Total Estimated Cost: $3,069,597

Total of planned local funding (cost match):

Total of other non-state or federal funding:

Total project costs currently unfunded: $3,069,597

Seeking Prop 84 or Prop 1E Funds?

Local funding secured?

Is there a plan/schedule to finalize project funding?

Project Schedule Information

> 6 Years

3 - 6 Years

Project Funding Information

No

No

No

Project Status, Needs, and Readiness to Proceed



Imperial IRWMP

ID 31 Title Drainage Upgrade (8th St. from Villa to Central Main Drain)

Explanation

Are there project technical reports and documentation? 2

Explanation

Is environmental documentation for the project complete?

Explanation

Does the project have a plan and schedule to complete the environmental review?

Explanation

Does the project have necessary permits and regulatory approval?

Explanation

No

No

No

No

Is there a plan and schedule to complete permitting process? No

Technical and Environmental Information



Imperial IRWMP

Project ID 31
Drainage Upgrade (8th St. from Villa to Central Main Drain)

GW Development, Banking, Storage 0 Land Use Management 0
Desalination: 0 Economic Incentives 0
Recycled Municipal Water 0 Ag Lands Stewardship 0
Conveyance Improvement 0 Ecosystem Restoration 0
Small Local Storage 0 Recharge Area Protection 0

Water Recrecation 0

Water Exchanges 0
Ag Water Use Efficiency 0

Urban Water Use Efficiency 0

Industrial Proces Water Use Efficiency 0

Flood Risk Management 0

Urban Runoff Management 1

Drinking Water Treatment 0

Multi-Purpose Flood Management 0

GW Aquifer Remediation: 0
Match Quality to Use 0
Pollution Prevention 0
Salinity Management 0

Include regional projects or programs (CWC §10544) #

Effectively integrate water management programs and projects within the Imperial Region and Colorado River Hydrologic 
Region

#

Effectively resolve significant water-related conflicts within or between regions #

Address critical water supply or water quality needs of disadvantaged communities within the region #

Support the effective integration of water management with land use planning #

For eligible storm water and flood management funding, projects which provide multiple benefits, including, but not limited 
to, water quality improvements, ecosystem benefits, reduction of in stream erosion and sedimentation, and groundwater 
recharge #

Drought_Preparedness: #

Use and Reuse Water More Efficiently #

Climate Change Response Action, including support adaptation to climate change, reduce greenhouse gas 
emissions, reduce energy consumption, use clean energy sources to move and treat water

#

Projects that practice, promote, improve, and expand environmental stewardship to protect and enhance the 
environment

#

Protect Surface Water and Groundwater Quality #

Ensure equitable distribution of benefits, increase participation, develop multi-benefit projects, and/or address 
the safe drinking water and wastewater needs of small and disadvantaged communities. #

Increase Water Supply

Reduce Water Demand

Improve Water Quality Resource Stewardship

Flood Management

No
No
No

No
No

No
No
No

No
No
No

No
No

No

No

No

Yes

No

No
No
No
No
No

No

Yes

No

DWR Regional Management Strategies

State Program Preferences

Statewide Priorities Addressed

No

No

Yes

No

No

No

Yes

Yes

No

State RMS and Preferences



Imperial IRWMP

Does the Project Meet Imperial IRWMP's Goals and Objectives? 1

Contact: Terry Hagen, PE

Email: thagen@cityofelcentro.org

Water Supply 1

Regional Policy Goals 1

Water Quality 1
Yes
Yes

Yes

Are sponsors sought? 2No

Yes

Project Contact Information

Project ID 32

Project Goals and Type

Other Project Information

Sponsoring Agency City of El Centro

Title: City Engineer/Director of 
Public Works

Phone No: 760.337.4505
Mailing Address: 307 W. Brighton, El Centro, CA 92243

Participating Agencies City of El Centro

Project Location La Brucherie / Barbara Worth   and    3010 S. 8th Street, El Centro, CA 
92243

Project Summary
Construct two water distribution storage tanks, each 5 million gallons.

Goals Multiple
Type Multiple

Project Purpose and Need
The project is a health and safety project. The project will provide better fire flow protection. The additional 
storage capacity will permit the maintenance of adequate water pressure during fire flow events. 
_x000D_Currently the City of El Centro has less than one day's consumption worth of storage capacity 

Environmental Protection/Enhancement 0
Flood Protection/SW Management 0
Other

Is the Project Consistent with existing plans? 1
Explanation The project is consistent with the goals of the City of El Centro's General Plan PF-10 pg A-

 12.The project is further consistent with the City's Water Master Plan and is identified in the 
City's Capital Improvement Program

Yes

Explanation -Support disadvantaged and other communities in meeting drinking water standards. The City 
of El Centro is an economic disadvantaged community. Increasing storage capacity will 
protect drinking water supply while permitting additional growth in the city which may 
create new jobs.
-Recognize and mitigate impacts of proposed projects on disadvantaged communities to 
ensure environmental justice.
Providing additional storage capacity will increase fire flow protection and ensure adequate 
water supply.

Water distribution storage tanks, 2 each 5MG

No
No

General Project Information



Imperial IRWMP
during the summer months, which is inadequate should the city's water plant shutdown for more than a few 
hours creating a health and safety concern.

Additional Information



Imperial IRWMP

Water Supply Benefits 1

Project will provide longer fire flow protection. Will provide an increase in volume 
storage capacity of 10 million gallons and help maintain the city's water pressure.

Flood Protection/Stormwater Management Benefits 2

Ecosystem Restoration/Management Benefits2

Demand Management Benefits 1

Project will provide longer fire flow protection. Will provide an increase in volume 
storage capacity of 10 million gallons and help maintain the city's water pressure.

Public Access Benefits: 2

Power Cost Savings or Production Benefits 2

Other Benefits:

Benefits are fire flow protection and increased storage capacity. Currently in the 
summer there is less than one days worth of water consumption available in storage.

ID 32

Yes

No

No

Yes

No

No

Title Water distribution storage tanks, 2 each 5MG

Economic Development Benefits 1

Project will promote economic development by providing a stable water supply and 
extended fire flow protection.

Yes

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Project Benefits



Imperial IRWMP

ID 32 Title Water distribution storage tanks, 2 each 5MG

Status: Preliminary Design

Commencement: 3

Completion: 1

Funding Needs: The City has the required land for the tanks. Funding is required to construct the 
storage tanks and for construction management. We are requesting a waiver 
from the 25% match due to our economic disadvantaged status.

Do youhave cost estimates? Yes

Total Estimated Cost: $10,000,000

Total of planned local funding (cost match): $0

Total of other non-state or federal funding: $0

Total project costs currently unfunded: $10,000,000

Seeking Prop 84 or Prop 1E Funds? 1

Local funding secured? 2

Is there a plan/schedule to finalize project funding? 1

Project Schedule Information

1 - 3 Years

< 1 Year

Project Funding Information

Yes

No

Yes

Project Status, Needs, and Readiness to Proceed



Imperial IRWMP

ID 32 Title Water distribution storage tanks, 2 each 5MG

Explanation The City has a rate study that identifies the project. It is removed from the study for lack of 
funding.

Are there project technical reports and documentation? 1

Explanation The land is identified and the tanks would be adjacent to existing tanks. A negative 
declaration is anticipated.

Is environmental documentation for the project complete? 2

Explanation Environmental can be completed in three months from notification of funding being 
available. The land is properly zoned for the use.

Does the project have a plan and schedule to complete the environmental review? 1

Explanation Not yet, however this can be processed efficiently once funding is identified.

Does the project have necessary permits and regulatory approval? 2

Explanation The City is familiar with permitting processes and will pursue permitting efficiently one 
funding is identified.

Yes

No

Yes

No

Is there a plan and schedule to complete permitting process? 1Yes

Technical and Environmental Information



Imperial IRWMP

Project ID 32
Water distribution storage tanks, 2 each 5MG

GW Development, Banking, Storage 0 Land Use Management 1
Desalination: 0 Economic Incentives 0
Recycled Municipal Water 0 Ag Lands Stewardship 0
Conveyance Improvement 0 Ecosystem Restoration 0
Small Local Storage 1 Recharge Area Protection 0

Water Recrecation 0

Water Exchanges 0
Ag Water Use Efficiency 0

Urban Water Use Efficiency 1

Industrial Proces Water Use Efficiency 0

Flood Risk Management 0

Urban Runoff Management 0

Drinking Water Treatment 1

Multi-Purpose Flood Management 0

GW Aquifer Remediation: 0
Match Quality to Use 0
Pollution Prevention 0
Salinity Management 0

Include regional projects or programs (CWC §10544) #

Effectively integrate water management programs and projects within the Imperial Region and Colorado River Hydrologic 
Region

#

Effectively resolve significant water-related conflicts within or between regions #

Address critical water supply or water quality needs of disadvantaged communities within the region #

Support the effective integration of water management with land use planning #

For eligible storm water and flood management funding, projects which provide multiple benefits, including, but not limited 
to, water quality improvements, ecosystem benefits, reduction of in stream erosion and sedimentation, and groundwater 
recharge #

Drought_Preparedness: #

Use and Reuse Water More Efficiently #

Climate Change Response Action, including support adaptation to climate change, reduce greenhouse gas 
emissions, reduce energy consumption, use clean energy sources to move and treat water

#

Projects that practice, promote, improve, and expand environmental stewardship to protect and enhance the 
environment

#

Protect Surface Water and Groundwater Quality #

Ensure equitable distribution of benefits, increase participation, develop multi-benefit projects, and/or address 
the safe drinking water and wastewater needs of small and disadvantaged communities. #

Increase Water Supply

Reduce Water Demand

Improve Water Quality Resource Stewardship

Flood Management

No
No
No

No
Yes

Yes
No
No

No
No
No

No
No

Yes

No

No

No

No

Yes
No
No
No
No

No

Yes

No

DWR Regional Management Strategies

State Program Preferences

Statewide Priorities Addressed

Yes

Yes

No

Yes

No

No

No

No

Yes

State RMS and Preferences



Imperial IRWMP

Does the Project Meet Imperial IRWMP's Goals and Objectives? 1

Contact: Codie Rowin
Email: codierowin@co.imperial.ca.us

Water Supply 0

Regional Policy Goals 0

Water Quality 0
No
No

No

Are sponsors sought? 1Yes

Yes

Project Contact Information

Project ID 33

Project Goals and Type

Other Project Information

Sponsoring Agency County of Imperial

Title: Administrative Analyst I
Phone No: (760) 482-4462

Mailing Address: 155 South 11th Street, El Centro, California 92243

Participating Agencies County of Imperial, City of Calexico, City of El Centro, City of Imperial and IID

Project Location North end of Poe Colonia Road, approximately 1 mile west of the City of 
Brawley 0.5 miles  southwest of the intersection of Highway 78 and Kalin 
Road in Imperial County, California

Project Summary
Replace portions of, or replace, entire wastewater treatment plant.  Portions succeptible to damage or in need 
of replacement include underground tanks, drip basins, leach lines and associated lines, pumps and electric 
system.  

Goals Multiple
Type Multiple

Environmental Protection/Enhancement 0
Flood Protection/SW Management 0
Other Wastewater Treatment Plant

Is the Project Consistent with existing plans? 1
Explanation The Imperial County General Plan Overview discusses Water and Sewer beginning at Page 

10a.  The Plan does not specifically name POE Colonia; however, it states that rural residences 
on existing lots and minor subdivisions generally utilize septic tanks and leach line systems 
that generally require a minimum lot size of 20,00 square feet (approximately one half acre) 
per dwelling unity for approval by the County Health Department.   Therefore, the newer 
homes in the Colonia, with smaller lot size, must be serviced by a public sewer system.  Older 
homes in the Colonia, that at one time utilized septic systems, now also utilize the Poe Colonia 
wastewater treatment plant. 

Yes

Explanation The plant services homes in a designated colonia.  Colonias are defined as rural communities 
located with 150 miles of the U.S. - Mexico border that lack adequate infrastructure and often 
lack basic services such as running water, electricity and paved roads.  The project, therefore, 
meets the objective of supporting a disadvantaged community.   The project is in the 
conceptual phase, however, the County would like to research ways to recycle/re-use the 
wastewater, perhaps by partnering with private industry.  

Poe Colonia Wastewater Treatment Plant Upgrade

No
No

General Project Information



Imperial IRWMP
Project Purpose and Need
The current wastewater treatment plant uses an alternate design, which is susceptible to repeated damage 
from flooding and seismic activity.  The plant services a newer affordable housing community of 
approximately 80 residential single family units, as well as several older homes, in a designated colonia.   
The 7.2 magnitude earthquake of 4/4/10 caused the collapse of pumps (from septic and closing tanks), which 
needed to be recovered into place and then held in place by ropes tethered to adjacent switch stands or fence 
posts.  The PVC pipes were temporarily reconnected and the pumps remained in use (though they did not 
operate optimally), until they were repaired with FEMA funds.  The system should be replaced with an 
efficient, reliable system to reduce the possibility of complete failure of the system.    

Additional Information
Imperial County would like to obtain funds to improve wastewater treatment facilities for Poe Colonia.  We 
will seek information and guidance to help us develop a project that will meet IRWMP goals, while keeping 
the project affordable and attainable.



Imperial IRWMP

Water Supply Benefits 1

The project is in the conceptual phase; however the intent is that the project will utilize 
treated wastewater for irrigation, or other methods of recycling/re-use of the treated 
wastewater.

Flood Protection/Stormwater Management Benefits 2

Ecosystem Restoration/Management Benefits2

Demand Management Benefits 1

The County intends to investigate project alternatives that will re-utilize and recycle 
treated wastewater.

Public Access Benefits: 2

Power Cost Savings or Production Benefits 1

The County will investigate project alternatives to determine whether there are ways to 
construct a plant that will provide power cost savings over the current treatment plant. 

Other Benefits:

Residents of the Poe Colonia will have a reliable wastewater treatment system, less 
likely to be susceptible to damage caused by flooding and seismic activity.   The project 
will decrease the likelihood of health and safety issues caused by failure of the current 
system.   The community is comprised of disadvantaged/under-advantaged citizens.  
This project will provide up-to-date, reliable infrastructure, that would otherwise be 
impossible for them to obtain.  

ID 33

Yes

No

No

Yes

No

Yes

Title Poe Colonia Wastewater Treatment Plant Upgrade

Economic Development Benefits 2No

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Project Benefits



Imperial IRWMP

ID 33 Title Poe Colonia Wastewater Treatment Plant Upgrade

Status: Project Concept

Commencement: 4

Completion: 3

Funding Needs: We would request funding for all phases of the project.  Since it is in the concept 
phase, we would  seek assistance in exploring viable alternatives for a project 
that will  comply with IRWMP goals.    

Do youhave cost estimates? No

Total Estimated Cost:

Total of planned local funding (cost match):

Total of other non-state or federal funding:

Total project costs currently unfunded:

Seeking Prop 84 or Prop 1E Funds? 1

Local funding secured? 2

Is there a plan/schedule to finalize project funding? 2

Project Schedule Information

3 - 6 Years

3 - 6 Years

Project Funding Information

Yes

No

No

Project Status, Needs, and Readiness to Proceed



Imperial IRWMP

ID 33 Title Poe Colonia Wastewater Treatment Plant Upgrade

Explanation Upgrade or replace entire wastewater treatment plant.  Portions susceptible to damage or in 
need of replacement include underground tanks, drip basins, leach lines and associated 
lines, pumps and electric system.  

Are there project technical reports and documentation? 2

Explanation

Is environmental documentation for the project complete? 2

Explanation

Does the project have a plan and schedule to complete the environmental review? 2

Explanation

Does the project have necessary permits and regulatory approval? 2

Explanation

No

No

No

No

Is there a plan and schedule to complete permitting process? 2No

Technical and Environmental Information



Imperial IRWMP

Project ID 33
Poe Colonia Wastewater Treatment Plant Upgrade

GW Development, Banking, Storage 0 Land Use Management 0
Desalination: 0 Economic Incentives 0
Recycled Municipal Water 0 Ag Lands Stewardship 0
Conveyance Improvement 0 Ecosystem Restoration 0
Small Local Storage 0 Recharge Area Protection 0

Water Recrecation 0

Water Exchanges 1
Ag Water Use Efficiency 1

Urban Water Use Efficiency 0

Industrial Proces Water Use Efficiency 1

Flood Risk Management 0

Urban Runoff Management 0

Drinking Water Treatment 0

Multi-Purpose Flood Management 0

GW Aquifer Remediation: 0
Match Quality to Use 0
Pollution Prevention 0
Salinity Management 0

Include regional projects or programs (CWC §10544) #

Effectively integrate water management programs and projects within the Imperial Region and Colorado River Hydrologic 
Region

#

Effectively resolve significant water-related conflicts within or between regions #

Address critical water supply or water quality needs of disadvantaged communities within the region #

Support the effective integration of water management with land use planning #

For eligible storm water and flood management funding, projects which provide multiple benefits, including, but not limited 
to, water quality improvements, ecosystem benefits, reduction of in stream erosion and sedimentation, and groundwater 
recharge #

Drought_Preparedness: #

Use and Reuse Water More Efficiently #

Climate Change Response Action, including support adaptation to climate change, reduce greenhouse gas 
emissions, reduce energy consumption, use clean energy sources to move and treat water

#

Projects that practice, promote, improve, and expand environmental stewardship to protect and enhance the 
environment

#

Protect Surface Water and Groundwater Quality #

Ensure equitable distribution of benefits, increase participation, develop multi-benefit projects, and/or address 
the safe drinking water and wastewater needs of small and disadvantaged communities. #

Increase Water Supply

Reduce Water Demand

Improve Water Quality Resource Stewardship

Flood Management

No
No
No

No
No

No
No
No

No
No
No

Yes
Yes

No

Yes

No

No

No

No
No
No
No
No

No

No

No

DWR Regional Management Strategies

State Program Preferences

Statewide Priorities Addressed

Yes

Yes

No

No

Yes

No

No

No

Yes

State RMS and Preferences



Imperial IRWMP

Does the Project Meet Imperial IRWMP's Goals and Objectives? 1

Contact: Justina G. Arce
Email: justina@theholtgroup.net

Water Supply 0

Regional Policy Goals 0

Water Quality 1
No
Yes

No

Yes

Project Contact Information

Project ID 34

Project Goals and Type

Other Project Information

Sponsoring Agency City of Holtville

Title: City Planner
Phone No: (760) 337-3883

Mailing Address: 121 W. 5th Street, Holtville CA 92250

Participating Agencies Environmental Protection Agency/Border Environmental Cooperation Commission

Project Location The proposed project is located immediately north of the City Limit 
Boundary, within the adopted Sphere of Influence and unincorporated area 
of Imperial County.  The project area encompasses an approximate 263 
acres, at a distance of two blocks north from

Goals Multiple
Type Multiple

Environmental Protection/Enhancement 0
Flood Protection/SW Management 0
Other

Is the Project Consistent with existing plans? 1
Explanation 1. City General Plan- The proposed project is consistent with the City General Plan Land Use 

Element, Provisions of Public Services Goal 5, Policy 5.3: “Support, enforce, and conform 
with air and water quality standards.” The project would extent the City’s Water Distribution 
system to provide a potable water supply and adequate fire flow for this un-served population 
consistent with the California Department of Health requirements.

Yes

Explanation Water Quality Goal, Objective 3: Support disadvantaged and other communities in meeting 
  drinking water standards.The project will contribute to Objective 3 of the Water Quality 

Goal.  The project will provide potable water services and adequate fire safety protection to 
an area located immediately north of the Holtville City Limits that contains 96 households 
that do not have access to these services.  Water contamination is vulnerable in this un-served 
area as the residences utilize raw water from the open channel network as a domestic water 
source and no backflow protection is present and leaks from the lines can go undetected. The 
project will help meet the requirements of the Department of Public Health and accommodate 

  the needs of the 96 households.a. Define local and regional opportunities, evaluate 
  economies of scale and where cost effective, develop capital facilities.The proposed 

project is indeed a regional project in that the project will provide services for an 
unincorporated area of Imperial County.  Specifically, the project will extend water 
distribution lines to serve 96 connections in the unincorporated area of Imperial County. The 
purpose of the project is to extend the City’s Water Distribution system to provide a potable 

 water supply and adequate fire services to this un-served population.  

Holtville Water Distribution System Project

No
No

General Project Information



Imperial IRWMP
Are sponsors sought? 2No

Project Summary
The project consists of providing potable water services to an area located immediately north of the Holtville 
City Limits that contains 96 households that do not have access to potable water services nor adequate fire 
safety protection. The project would extend the City’s Water Distribution system to provide a potable water 
supply and adequate fire flow for this un-served population and project area.  The major new components of 
this proposed project include: the construction of 14,900 lineal feet of domestic water pipelines ranging from 
8-inch diameter to 12-inch diameter to serve the project area; designing and constructing a pipeline network 
to accommodate fire flow within the project area; and installing 47 new fire hydrants.  The minimum water 
pipeline diameter size along sections where the water distribution system is looped is 12 inches.

Project Purpose and Need
_x000D_The purpose of this project is to provide potable water services and adequate fire safety protection 
to an area located immediately north of the Holtville City Limits that contains 96 units that do not have 
access to these services. The majority of the residences are located outside the City Limits, but within the 
City’s Service Area and Sphere of Influence as adopted by LAFCo.  The un-served residences utilize raw 
water from the open channel network as a domestic water source.  In addition, there are dozens of homes 
north of Ninth Street that that have connected to potable water services outside of the adopted development 
standards.  These domestic water service lines run through one of the open channel canals.  Debris is snagged 
and a variety of plant life grows on these lines.  This situation was found to be vulnerable to contamination at 
these locations since no backflow protection is present and leaks from the lines can go undetected.  A letter 
dated September 27, 2007 was issued to the City by the State Department of Public Health in regards to these 
issues. If funded, the proposed project would remedy some of these conditions since the water mains would 
be placed appropriately along City and County roads for proper potable water service delivery. Fire 
protection in the area is also currently deficient.  The fire departments currently obtain water from open 
channel IID canals for fire fighting.   The installation of the 47 fire hydrants would eliminate this safety risk. 

Additional Information
The City of Holtville applied for grant funding through the Border Environmental Cooperation Commission 
(BECC) in October 2008 to extend the Water Distribution System to the un-served area.  Subsequently, in 
June 2009, the City was notified by BECC that the project was selected for EPA’s US-Mexico Border 
Program Technical Assistance Funding.  The City had to withdraw the project due to lack of funding but as 

   soon as funding is committed for the 50% cost of design, BECC is willing to reconsider the project.



Imperial IRWMP

Water Supply Benefits 2

Flood Protection/Stormwater Management Benefits 1

The project will include a Storm Water Pollution & Prevention Plan (SWPPP) during 
construction and Best Management Practices (BMPs) for site drainage and erosion 
control during the project construction period.

Ecosystem Restoration/Management Benefits2

Demand Management Benefits 2

Public Access Benefits: 2

Power Cost Savings or Production Benefits 2

Other Benefits:

The project will comply with the Department of Public Health standards by providing 
potable water and adequate fire services to the 96 un-served households, which is 
equivalent to 336 persons (based on average of 3.5 persons per household).

ID 34

No

Yes

No

No

No

No

Title Holtville Water Distribution System Project

Economic Development Benefits 1

The project removes a barrier to planned growth by providing potable water services 
and adequate fire safety protection to an area located immediately north of the Holtville 
City Limits that contains 96 units that do not have access to these services. There are a 
total of 17 empty lots accounting for over 27.4 acres in the subject area that could result 
in potential development from the availability of water services. 

Yes

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Project Benefits



Imperial IRWMP

ID 34 Title Holtville Water Distribution System Project

Status: Preliminary Design

Commencement: 2

Completion: 2

Funding Needs: No funding is needed for environmental work.  The City in coordination with 
BECC completed the NEPA Environmental Information Document and CEQA 
Mitigated Negative Declaration in June 2010. A Notice of Determination was 
filed on September 3, 2010 for CEQA.  EPA is the lead agency for NEPA.    The 
City will need funding for 100% of the Design Costs, which are estimated at 
$179,112.  Additional costs, including construction, construction engineering, 
and potential right of way costs are estimated at $2,860,888. The City needs 
grant funding for the entire $3,040,000 at this time.   

Do youhave cost estimates? Yes

Total Estimated Cost: $3,040,000

Total of planned local funding (cost match): $0

Total of other non-state or federal funding: $0

Total project costs currently unfunded: $3,040,000

Seeking Prop 84 or Prop 1E Funds? 1

Local funding secured? 2

Is there a plan/schedule to finalize project funding? 1

Project Schedule Information

< 1 Year

1 - 3 Years

Project Funding Information

Yes

No

Yes

Project Status, Needs, and Readiness to Proceed
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ID 34 Title Holtville Water Distribution System Project

Explanation 1. NEPA Environmental Information Document prepared by The Holt Group in June 
  2010.2. CEQA Mitigated Negative Declaration prepared by The Holt Group in June 
  2010.3. Preliminary Engineering Report- The City prepared a Preliminary Engineering 

Report in May 2010. The report identifies the existing condition and proposed 
 improvements. 

Are there project technical reports and documentation? 1

Explanation The City has already completed the Environmental Review and Study for the project and 
held one public hearing during the environmental review of the project, which resulted in a 
Mitigated Negative Declaration for CEQA and a Finding of No Significant Impact for 
NEPA. The NEPA Environmental Information Document and CEQA MND was completed 
in June 2010.  A Notice of Determination for CEQA was filed on September 3, 2010.  

Is environmental documentation for the project complete? 1

Explanation Not applicable, the environmental review has been completed.

Does the project have a plan and schedule to complete the environmental review? 1

Explanation The City will work with the City Engineer to acquire the necessary permits. 

Does the project have necessary permits and regulatory approval? 1

Explanation All pending ministerial and encroachment permits are scheduled to be obtained during the 
  construction phase of the project.

Yes

Yes

Yes

Yes

Is there a plan and schedule to complete permitting process? 1Yes

Technical and Environmental Information
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Project ID 34
Holtville Water Distribution System Project

GW Development, Banking, Storage 0 Land Use Management 0
Desalination: 0 Economic Incentives 0
Recycled Municipal Water 0 Ag Lands Stewardship 0
Conveyance Improvement 0 Ecosystem Restoration 0
Small Local Storage 0 Recharge Area Protection 0

Water Recrecation 0

Water Exchanges 0
Ag Water Use Efficiency 0

Urban Water Use Efficiency 0

Industrial Proces Water Use Efficiency 0

Flood Risk Management 0

Urban Runoff Management 0

Drinking Water Treatment 1

Multi-Purpose Flood Management 0

GW Aquifer Remediation: 0
Match Quality to Use 0
Pollution Prevention 1
Salinity Management 0

Include regional projects or programs (CWC §10544) #

Effectively integrate water management programs and projects within the Imperial Region and Colorado River Hydrologic 
Region

#

Effectively resolve significant water-related conflicts within or between regions #

Address critical water supply or water quality needs of disadvantaged communities within the region #

Support the effective integration of water management with land use planning #

For eligible storm water and flood management funding, projects which provide multiple benefits, including, but not limited 
to, water quality improvements, ecosystem benefits, reduction of in stream erosion and sedimentation, and groundwater 
recharge #

Drought_Preparedness: #

Use and Reuse Water More Efficiently #

Climate Change Response Action, including support adaptation to climate change, reduce greenhouse gas 
emissions, reduce energy consumption, use clean energy sources to move and treat water

#

Projects that practice, promote, improve, and expand environmental stewardship to protect and enhance the 
environment

#

Protect Surface Water and Groundwater Quality #

Ensure equitable distribution of benefits, increase participation, develop multi-benefit projects, and/or address 
the safe drinking water and wastewater needs of small and disadvantaged communities. #

Increase Water Supply

Reduce Water Demand

Improve Water Quality Resource Stewardship

Flood Management

No
No
No

No
No

No
No
No

No
No
No

No
No

No

No

No

No

No

Yes
No
No
Yes
No

Yes

No

No

DWR Regional Management Strategies

State Program Preferences

Statewide Priorities Addressed

Yes

No

No

No

No

No

Yes

No

Yes

State RMS and Preferences



Imperial IRWMP

Does the Project Meet Imperial IRWMP's Goals and Objectives? 1

Contact: Justina G. Arce
Email: justina@theholtgroup.net

Water Supply 0

Regional Policy Goals 0

Water Quality 1
No
Yes

No

Yes

Project Contact Information

Project ID 35

Project Goals and Type

Other Project Information

Sponsoring Agency City of Holtville

Title: City Planner
Phone No: (760) 337-3883

Mailing Address: 121 W. 5th Street, Holtville CA 92250

Participating Agencies Environmental Protection Agency/Border Environmental Cooperation Commission and 
Clean Water State Revolving Loan Fund Program

Project Location 1250 West Kamm Road in Holtville

Goals Multiple
Type Multiple

Environmental Protection/Enhancement 0
Flood Protection/SW Management 0
Other

Is the Project Consistent with existing plans? 1
Explanation  1.  City General Plan- The proposed project is consistent with the City General Plan 

Yes

Explanation Water Quality Goal, Objective 2: Support disadvantaged and other communities in meeting 
  wastewater disposal and permit requirements.The project will contribute to Objective 2 of 

the Water Quality Goal.  The City of Holtville is classified as a severely disadvantaged 
community with a median household income of less than 60% of the State’s median 
household income (MHI). The current sewer rates constitute 1.6% of the MHI. The 

  community is in direct need of grant subsidies and unable to support new debt. The 
project will help meet the wastewater disposal and permit requirements of the Holtville 
community. The upgrade of the WWTP will allow the City to comply with the demands of 

  the Regional Water Quality Control Board. a. Define local and regional opportunities, 
evaluate economies of scale and where cost effective, develop capital facilities for 

  wastewater reuse/reclamation.The City of Holtville is isolated and there’s no opportunity 
for consolidation. The nearest wastewater treatment plant to the Holtville Wastewater 

  Treatment Plant is 11.0 miles away.This is not an expansion project. The purpose of the 
  project is to upgrade the plant to meet the RWQCB compliance demands. b. Match Water 

Quality to appropriate uses and supply treated wastewater to extend use of Colorado River 
  supplies.The noncompliant wastewater impacts regional water bodies such as the Pear 

Drain (Imperial Valley Drains), Alamo River, and the Salton Sea and are not in accordance to 
the Clean Water Act.  Treated wastewater discharges to the Salton Sea, which is a regional 
natural resource for the area. Without the proposed project, the City of Holtville is not able to 
comply with the requirements of the California Regional Water Quality Control Board, 

 which may affect the Salton Sea which is a regional resource.

Holtville Wastewater Treatment Plant Improvement Project

No
No

General Project Information



Imperial IRWMP

Are sponsors sought? 2No

Project Summary
The Holtville Wastewater Treatment Plant is out of compliance with the NPDES permit and is under a Cease 
and Desist Board Order. The project will rehabilitate the WWTP to meet the requirements of the California 
Regional Water Quality Control Board. The existing City of Holtville Wastewater Treatment Plant is a 
secondary treatment facility and has an average flow capacity of .85 million gallons/day (mgd).  The major 
new components of this proposed project include (i.) rehabilitation of 50-year old headworks structure; (ii.) 
installation of new automatic barscreen; (iii.) rehabilitation of existing trickling filter; (iv.) rehabilitation of 
existing primary clarifiers; (v.) rehabilitation of existing secondary clarifiers; (vi.) replacement of 50-year old 
electrical system; (vii.) expansion and rehabilitation of the existing aerobic digester; (viii.) rehabilitation of 
the secondary effluent pump station; (ix.) installation of the biological chip reactor (BCR) ammonia removal 
plant. Construction would occur at the current Holtville Wastewater Treatment Plant site which is City-
owned property.  

Project Purpose and Need
The purpose of this project is to bring the Wastewater Treatment Plant into compliance with the RWQCB as 
it currently has a Cease and Desist Order. The Wastewater Treatment Plant discharges into the Pear Drain, a 
tributary to the Alamo River, a United States body of water.  The current wastewater treatment plant is out of 
compliance with the existing NPDES permit issued by the Regional Water Quality Control Board. The City 
has experienced effluent quality problems, including toxicity and priority pollutant violations.  The City will 
need to upgrade the existing treatment plant for these reasons and because the EPA has adopted more 
stringent monitoring and discharge requirements. The new discharge requirement, specifically the effluent 
ammonia concentration limit, is the most significant driver of the plant expansion and upgrading project.   
The Plant failed to meet the final effluent ammonia concentration limits established by the RWQCB and will 
be unable to comply without this project._x000D__x000D_The City of Holtville is a small rural community.  
The total population of the incorporated City is 5,939 according to the 2010 US Census.  The City of 
Holtville has a relatively low income population and is classified as severely disadvantaged.  Available 
statistics from the 2005-2009 American Community Survey provide a quick glance of the economic 
conditions:  the median household income for Holtville residents is estimated at $36,071.00, well below the 
State median income of $60,392.00 (at 59.7%) An estimated 25.9% of the population is below poverty level. 
The community cannot afford a rate increase._x000D_

Additional Information
The project has been pre-selected by the Border Environmental Cooperation Commission (BECC) for 
prioritization.  The City held a meeting with BECC on July 13, 2011 to discuss the selected project and that 
the application for the Wastewater Treatment Plant Improvement Project was being considered for funding.  
Project Development Assistance Program (PDAP) funding would cover up to 50% of design costs. Funding 
is still needed for the additional 50% of design costs and all of the construction costs.

Conservation/Open Space Element, Water Supply and Quality Goal 4, Policy 4.4: “Ensure the 
quality of waste water going from Holtville’s Treatment Facility meets all treatment 

  standards”.2.  City Service Area Plan- The Service Area Plan documents the planned 
wastewater treatment plant improvement project under section 4.9.1, Infrastructure Needs or 

  Deficiencies, Wastewater Treatment Facilities.3.  City Capital Improvement Program 
(2010)- The Capital Improvement List documents the City’s plan to improve the Wastewater 
Treatment Plant  to comply with all NPDES and other permitting requirements for wastewater 

  to protect public health, safety and the environment.4.  NPDES Permit No. CA0104361 
and Cease and Desist Order No. R7-2009-0061 by the California Regional Water Quality 

 Control Board.



Imperial IRWMP

Water Supply Benefits 2

Flood Protection/Stormwater Management Benefits 1

The project will incorporate Best Management Practices (BMP) during the construction 
phase. This will include a Storm Water Pollution and Prevention Plan (SWPPP).

Ecosystem Restoration/Management Benefits1

Without the rehabilitation of the WWTP, the City will be unable to meet the effluent 
discharge standards for acute aquatic, effluent ammonia and E-Coli concentration limits 
permitted, placing at risk one of the Region’s most valuable natural resources, Salton 
Sea Natural habitat. The noncompliant wastewater discharges into water bodies such as 
the Pear Drain (Imperial Valley Drains), Alamo River, and the Salton Sea, and is 

  endangering species. The WWTP non-compliant wastewater effluent discharge 
quality exceeds the acute aquatic standards, currently impacting the Fathead Minnow.  
The Fathead Minnow is quite tolerant of turbid, low-oxygenated water, and can be 
found in muddy ponds and streams that might otherwise be inhospitable to other species 
of fish. The fact that the current effluent discharge is at toxic levels for even this species 
is concerning for other fish and wildlife affected by the Pear Drain water body.  The 
proposed project will help protect the environment and will not result in any adverse 

 impact to agricultural resources as this is not a growth inducing project. 

Demand Management Benefits 2

Public Access Benefits: 2

Power Cost Savings or Production Benefits 1

The preferred alternative does incorporate energy saving components. The savings 
amount at this time is undetermined.

Other Benefits:

The City is a severely disadvantaged community, earning less than 60% of the 
Statewide median income, per the State’s IRWMP guidelines. The current sewer rates 
constitute 1.6% of the households income. The community is in direct need of grant 

ID 35

No

Yes

Yes

No

No

Yes

Title Holtville Wastewater Treatment Plant Improvement Project

Economic Development Benefits 1

The project removes a barrier to planned growth by ensuring compliance with RWQCB 
permit requirements and Water Quality Control Plan. If the WWTP is not rehabilitation 
and upgraded in the near future, planned residential, commercial and/or industrial 
projects may be restricted and not be permitted for development due to capacity 

  issues.As a result of operational inefficiencies, the treatment plant cannot 
adequately treat .85 MGD of wastewater.  It is currently operating under capacity and 
does not meet effluent discharge requirements. The proposed project will enable the 
WWTP to operate at designed capacity thus allowing the City of Holtville to permit 
development opportunities as they arise. In addition, the project will provide up to 20 

 jobs during the upgrade/construction of the plant for approximately 14 months.

Yes

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Project Benefits
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ID 35 Title Holtville Wastewater Treatment Plant Improvement Project

Status: Preliminary Design

Commencement: 2

Completion: 2

Funding Needs: The City will need funding for 50% of the Design Costs, which are estimated at 
$282,000 (50% of $564,000) and construction costs up to $5,585,000 as the 
community cannot afford a rate increase.   

Do youhave cost estimates? Yes

Total Estimated Cost: $6,149,000

Total of planned local funding (cost match): $0

Total of other non-state or federal funding: $0

Total project costs currently unfunded: $5,867,000

Seeking Prop 84 or Prop 1E Funds? 1

Local funding secured? 2

Is there a plan/schedule to finalize project funding? 1

Project Schedule Information

< 1 Year

1 - 3 Years

Project Funding Information

Yes

No

Yes

Project Status, Needs, and Readiness to Proceed
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ID 35 Title Holtville Wastewater Treatment Plant Improvement Project

Explanation 1. Rate Study- The City is currently in the process of preparing a wastewater rate study that 
will help determine the debt capacity of the community.  It is expected that the wastewater 
rate study will be completed by September 2011.  The rate study will further recommend 

  financing mechanisms to scheduled capital improvements. 2. Preliminary Engineering 
Report- The City has completed a Preliminary Engineering Report drafted by Consultant 
Lee & Ro, Inc. The PER draft is only pending adoption by City Council scheduled for 

 September 2011.

Are there project technical reports and documentation? 1

Explanation It was determined that the project is exempt from CEQA and NEPA would be pending if 
Federal funds are used.

Is environmental documentation for the project complete? 1

Explanation None necessary at this time.

Does the project have a plan and schedule to complete the environmental review? 2

Explanation The project is an approved requirement of the RWQCB per NPDES permit number 
  CA0104361 and Cease and Desist Order.The Land Use does require a Conditional Use 

Permit through the County of Imperial.  It is anticipated that the permit will be secured by 
 the end of 2011.

Does the project have necessary permits and regulatory approval? 1

Explanation It is anticipated that the Conditional Use Permit will be secured by the end of 2011.

Yes

Yes

No

Yes

Is there a plan and schedule to complete permitting process? 1Yes

Technical and Environmental Information
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Project ID 35
Holtville Wastewater Treatment Plant Improvement Project

GW Development, Banking, Storage 0 Land Use Management 0
Desalination: 0 Economic Incentives 0
Recycled Municipal Water 0 Ag Lands Stewardship 0
Conveyance Improvement 0 Ecosystem Restoration 0
Small Local Storage 0 Recharge Area Protection 0

Water Recrecation 0

Water Exchanges 0
Ag Water Use Efficiency 0

Urban Water Use Efficiency 0

Industrial Proces Water Use Efficiency 0

Flood Risk Management 0

Urban Runoff Management 0

Drinking Water Treatment 0

Multi-Purpose Flood Management 0

GW Aquifer Remediation: 0
Match Quality to Use 0
Pollution Prevention 1
Salinity Management 0

Include regional projects or programs (CWC §10544) #

Effectively integrate water management programs and projects within the Imperial Region and Colorado River Hydrologic 
Region

#

Effectively resolve significant water-related conflicts within or between regions #

Address critical water supply or water quality needs of disadvantaged communities within the region #

Support the effective integration of water management with land use planning #

For eligible storm water and flood management funding, projects which provide multiple benefits, including, but not limited 
to, water quality improvements, ecosystem benefits, reduction of in stream erosion and sedimentation, and groundwater 
recharge #

Drought_Preparedness: #

Use and Reuse Water More Efficiently #

Climate Change Response Action, including support adaptation to climate change, reduce greenhouse gas 
emissions, reduce energy consumption, use clean energy sources to move and treat water

#

Projects that practice, promote, improve, and expand environmental stewardship to protect and enhance the 
environment

#

Protect Surface Water and Groundwater Quality #

Ensure equitable distribution of benefits, increase participation, develop multi-benefit projects, and/or address 
the safe drinking water and wastewater needs of small and disadvantaged communities. #

Increase Water Supply

Reduce Water Demand

Improve Water Quality Resource Stewardship

Flood Management

No
No
No

No
No

No
No
No

No
No
No

No
No

No

No

No

No

No

No
No
No
Yes
No

Yes

No

No

DWR Regional Management Strategies

State Program Preferences

Statewide Priorities Addressed

Yes

No

No

No

No

Yes

Yes

No

Yes

State RMS and Preferences
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Does the Project Meet Imperial IRWMP's Goals and Objectives? 1

Contact: Justina G. Arce
Email: justina@theholtgroup.net

Water Supply 0

Regional Policy Goals 0

Water Quality 1
No
Yes

No

Yes

Project Contact Information

Project ID 36

Project Goals and Type

Sponsoring Agency City of Holtville

Title: City Planner
Phone No: (760) 337-3883

Mailing Address: 121 W. 5th Street, Holtville CA 92250

Participating Agencies Environmental Protection Agency/Border Environmental Cooperation Commission and 
possibly the Clean Water State Revolving Loan Fund Program

Project Location Holtville, Imperial County, California: The Sewer Outfall Main stretches 
approximately 3.2 miles. It extends from the intersection of Olive Avenue 
and Ninth Street within the incorporated City Limits to the Holtville 
Wastewater Treatment Plant located in 

Goals Multiple
Type Multiple

Environmental Protection/Enhancement 0
Flood Protection/SW Management 0
Other

Explanation Water Quality Goal, Objective 2: Support disadvantaged and other communities in meeting 
  wastewater disposal and permit requirements.The project will contribute to Objective 2 of 

the Water Quality Goal as referenced above.  The City of Holtville is classified as a severely 
disadvantaged community with a median household income of less than 60% of the State’s 
median household income (MHI). The requested funding will support this severely 
disadvantaged community and prevent it from incurring more debt which the community 
cannot afford. The current sewer rates constitute 1.6% of the MHI. The community is in 

  direct need of grant subsidies and unable to support any new debt.  The City’s 
Wastewater System, as a whole is operating under a Cease & Desist order.  There is believe 
that the vitrified clay is infiltrated by other contaminants along the 3.2 mile stretch and a 
contributing factor regarding the inability of the Wastewater Treatment Plant to effectively 
meet the effluent discharge requirements of the CRWQCB.  This project will help Holtville 

  meet the disposal and permit requirements.  a. Define local and regional opportunities, 
evaluate economies of scale and where cost effective, develop capital facilities for 

  wastewater reuse/reclamation.Although the sanitary sewer outfall pipeline serves 
households in both incorporated and unincorporated areas, the City of Holtville is isolated 
and there’s no opportunity for any additional shared facilities. The closest wastewater 
treatment plant facility to the City of Holtville’s plant is at a distance of 11.0 miles.  The 
purpose of the project is to repair the severely dilapidated gravity flow main and deteriorated 
manholes up to the location of the City’s wastewater treatment plant.  The project will further 
help prevent back up sewage for the entire Holtville Community both in incorporated areas 

  and in un-incorporated areas. b. Match Water Quality to appropriate uses and supply 
  treated wastewater to extend use of Colorado River supplies.The sole purpose of the 

  sanitary sewer pipeline is to safely convey raw wastewater to a treated facility.

Holtville Wastewater Collection System Project

No
No

General Project Information
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Are sponsors sought? 2No

Other Project Information

Project Summary
The project consists on replacing 3.2 miles of the sanitary sewer outfall main serving the Holtville 
Community. The existing Sewer Outfall Main consists of a 15-inch and 18-inch diameter gravity vitrified 
clay pipeline sections that extend from the intersection of Olive Avenue and Ninth Street to the Holtville 
Wastewater Treatment Plant (WWTP). The existing Wastewater Collection System Outfall Main Pipeline is 
over 80 years old and in extremely poor condition, unsalvageable and has reached the end of its life 
expectancy.  The proposed Project will replace the City’s deteriorated Outfall Main Pipeline, which is 

  chronically substandard. A new 18-inch diameter PVC outfall pipeline will replace all the existing 
deficient pipeline segments.  It will provide a constant slope from the intersection of Olive Avenue and Ninth 
Street to a new manhole located immediately upstream of the existing Wastewater Treatment Plant, and 
termination point. This pipeline serves all households within the City limits and some located outside in the 
immediate project vicinity.  There are a total of 1,928 households hooked up to the City sanitary sewer 

 service, thus benefitting from the proposed project. 

Project Purpose and Need
_x000D_The purpose of this project is to repair an inadequate and severely dilapidated gravity flow main, 
which is the sole feeding pipeline of raw sewage from the Holtville Community to the interrelated Holtville 
Wastewater Treatment Plant Improvement Project. The Outfall Main Pipeline is in extremely poor condition, 
unsalvageable and has reached the end of its life expectancy.  The 3-foot clay pipe segments of the pipeline 
are constructed at below minimum slopes and do not provide a minimum scour velocity of 2 percent.  A 
portion of the pipe segment slopes are relatively steep, while other pipeline segment slopes are flat.  Others 
have reverse flow. There is further risk of infiltration from the existing water table and agricultural canals 
and fields.  The existing sanitary sewer outfall pipeline, which is made of vitrified clay, is placed adjacent to 
concrete-lined and earth-lined raw water supply laterals. The project will repair an inadequate and severely 
dilapidated gravity flow main. The existing manholes are so deteriorated that they constantly collapse. A 
total collapse could result in the potential of back-up sewage for the entire community and could result in 
severe injury or death to vehicular traffic within State Highway 115, and degradation of water quality in 
surrounding areas._x000D__x000D_The City of Holtville is a small rural community and in dire need of a 
grant subsidy.  The total population of the City is 5,939 according to the 2010 US Census.  The City has a 
relatively low income population and is classified as severely disadvantaged.  Available statistics from the 
2005-2009 American Community Survey provide a quick glance of the economic conditions:  the median 
household income for Holtville residents is estimated at $36,071.00, well below the State median income of 
$60,392.00 at 59.7%. An estimated 25.9% of the population is below poverty level. The community cannot 
afford additional debt or a rate increase. Current sewer rates constitute 1.6% of the Median Household 
Income._x000D_

Additional Information
 The City of Holtville applied for grant funding through the Border Environmental Cooperation 
Commission (BECC) in October 2008 to improve the Sanitary Sewer Outfall Main Pipeline.  Subsequently, 

Is the Project Consistent with existing plans? 1
Explanation  1.  City General Plan- The proposed project is consistent with the City General Plan 

Conservation/Open Space Element, Water Supply and Quality Goal 4, Policy 4.4: “Ensure the 
quality of waste water going from Holtville’s Treatment Facility meets all treatment 
standards”. The Wastewater Collection System Project, which is interrelated with the 
Wastewater Treatment Plant Project, supports this goal as it currently contributes to poor water 

  quality of effluent discharge.2.  City Service Area Plan- The Service Area Plan documents 
the planned sanitary sewer outfall main pipeline improvement project under section 4.9.1, 

  Infrastructure Needs or Deficiencies, Wastewater Collection System. 3.  City Capital 
Improvement Program List (2010)- The City’s Capital Improvement Project List documents 

 the Wastewater Collection System Improvement Project.

Yes
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in June 2009, the City was notified by BECC that the project was selected for EPA’s US-Mexico Border 
Program Technical Assistance Funding.  This award included funding for a Preliminary Engineering Report 
(PER) and Environmental Information Document (EID) and CEQA Environmental Assessment at 100%, 
which are complete. BECC is also funding 50% of the design costs. The City has contracted with a 
Consultant, Webb & Associates, to provide professional design services for the City of Holtville Wastewater 
Collection System. The project design is scheduled to occur between June 21, 2011 and January 1, 2012. 
Funding is still needed for 50% design costs and construction costs and may resort to short term bonds until a 

  grant source is committed.The City has initiated a Public Participation Process to accomplish community 
understanding of the benefits and requirements of the project and the potential impacts of the project on the 

 City of Holtville and sanitary sewer service users. 
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Water Supply Benefits 2

Flood Protection/Stormwater Management Benefits 1

The project will include a Storm Water Pollution & Prevention Plan (SWPPP) during 
construction and Best Management Practices (BMPs) as contained within the 
improvement plans for site drainage and erosion control during the project construction 
period.

Ecosystem Restoration/Management Benefits2

Demand Management Benefits 2

Public Access Benefits: 2

Power Cost Savings or Production Benefits 1

The Design Plans and Specifications (Contract Documents) are being prepared to 
include sustainable development, referred to as “green” building practices. The entire 
3.2 mile project will operate via gravity flow and does not require costly lift stations or 
power to run them.

Other Benefits:

The City is a severely disadvantaged community, earning less than 60% of the 
Statewide median income, per the State’s IRWMP guidelines. The current sewer rates 
constitute 1.6% of the households income and a grant subsidy would result in a 
financial benefit to a minimum of 1,928 households. The community as a whole is in 
direct need of grant subsidies and unable to support any new debt.

ID 36

No

Yes

No

No

No

Yes

Title Holtville Wastewater Collection System Project

Economic Development Benefits 1

The project removes a barrier to planned growth by ensuring that the gravity flow main, 
which is the sole feeding pipeline of raw sewage from the Holtville community to the 
Wastewater Treatment Plant, operates properly and the deteriorated manholes that are 
the backbone of the City’s entire collection system do not collapse. A total collapse 
could result in the potential of back-up sewage for the entire community and planned 
development would not be allowed. In addition, the Wastewater Collection System 
project will provide up to 15 jobs during the upgrade of the outfall main and manholes.

Yes

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Project Benefits
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ID 36 Title Holtville Wastewater Collection System Project

Status: Final Design

Commencement: 2

Completion: 1

Funding Needs: No funding is needed for environmental work.  The City in coordination with 
BECC completed the NEPA Environmental Information Document and CEQA 
Mitigated Negative Declaration in June 2010. A Notice of Determination was 
filed on September 3, 2010 for CEQA.  EPA is the lead agency for NEPA.    The 
City will need funding for 50% of the Design Costs, which are estimated at 
$191,000 (50% of $382,000).  BECC has committed to $191,000 in design 
costs.  Additional costs, including construction, construction engineering, and 
potential right of way costs are estimated at $3,909,000. The City needs grant 
funding for the entire $3.9 Million, at this time, due to the community not being 
able to afford new debt.   

Do youhave cost estimates? Yes

Total Estimated Cost: $4,100,000

Total of planned local funding (cost match): $0

Total of other non-state or federal funding: $0

Total project costs currently unfunded: $3,909,000

Seeking Prop 84 or Prop 1E Funds? 1

Local funding secured? 2

Is there a plan/schedule to finalize project funding? 1

Project Schedule Information

< 1 Year

< 1 Year

Project Funding Information

Yes

No

Yes

Project Status, Needs, and Readiness to Proceed
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ID 36 Title Holtville Wastewater Collection System Project

Explanation 1. Preliminary Engineering Report- The City prepared a first Preliminary Engineering 
Report in 2005. The City has a final Preliminary Engineering Report (Analysis of Sanitary 
Sewer Outfall Pipeline) that was prepared in May 2010. The report identifies the existing 

  condition and proposed improvements. 2. Design Plans- The City and BECC have 
contracted with a Consultant, Webb & Associates to provide professional design services 
for the City of Holtville Wastewater Collection System. The project design is scheduled to 
be completed between June 21, 2011 and January 1, 2012.  The City has been unable to 

  secure the remaining 50% of Design Costs.3. Sewer Rate Study- The City is currently in 
the process of preparing a wastewater sewer rate study that will review capacity fees and 
development impact fees for all planned future capital improvements, including the 
Wastewater Collection System Project. It is expected that the wastewater rate study will be 

  completed by September 2011. 

Are there project technical reports and documentation? 1

Explanation The City has already completed the Environmental Review and Study for the project and 
held one public hearing during the environmental review of the project, which resulted in a 
Mitigated Negative Declaration for CEQA and a Finding of No Significant Impact for 
NEPA. The NEPA Environmental Information Document and CEQA MND was completed 
in June 2010.  A Notice of Determination for CEQA was filed on September 3, 2010.  

Is environmental documentation for the project complete? 1

Explanation Not applicable, the environmental review has been completed.

Does the project have a plan and schedule to complete the environmental review? 2

Explanation The City has an active NPDES permit for the Wastewater Treatment Plant. The Wastewater 
Collection System project is interrelated with the Wastewater Treatment Plant Project and in 
accordance with the NPDES Permit and Cease and Desist order by the Regional Water 
Quality Control Board.  All other required permits are ministerial and not subject to slow 
the project.

Does the project have necessary permits and regulatory approval? 1

Explanation All pending ministerial and encroachment permits are scheduled to be obtained during the 
construction phase of the project.

Yes

Yes

No

Yes

Is there a plan and schedule to complete permitting process? 1Yes

Technical and Environmental Information
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Project ID 36
Holtville Wastewater Collection System Project

GW Development, Banking, Storage 0 Land Use Management 0
Desalination: 0 Economic Incentives 0
Recycled Municipal Water 0 Ag Lands Stewardship 0
Conveyance Improvement 0 Ecosystem Restoration 0
Small Local Storage 0 Recharge Area Protection 0

Water Recrecation 0

Water Exchanges 0
Ag Water Use Efficiency 0

Urban Water Use Efficiency 0

Industrial Proces Water Use Efficiency 0

Flood Risk Management 0

Urban Runoff Management 0

Drinking Water Treatment 0

Multi-Purpose Flood Management 0

GW Aquifer Remediation: 0
Match Quality to Use 0
Pollution Prevention 1
Salinity Management 0

Include regional projects or programs (CWC §10544) #

Effectively integrate water management programs and projects within the Imperial Region and Colorado River Hydrologic 
Region

#

Effectively resolve significant water-related conflicts within or between regions #

Address critical water supply or water quality needs of disadvantaged communities within the region #

Support the effective integration of water management with land use planning #

For eligible storm water and flood management funding, projects which provide multiple benefits, including, but not limited 
to, water quality improvements, ecosystem benefits, reduction of in stream erosion and sedimentation, and groundwater 
recharge #

Drought_Preparedness: #

Use and Reuse Water More Efficiently #

Climate Change Response Action, including support adaptation to climate change, reduce greenhouse gas 
emissions, reduce energy consumption, use clean energy sources to move and treat water

#

Projects that practice, promote, improve, and expand environmental stewardship to protect and enhance the 
environment

#

Protect Surface Water and Groundwater Quality #

Ensure equitable distribution of benefits, increase participation, develop multi-benefit projects, and/or address 
the safe drinking water and wastewater needs of small and disadvantaged communities. #

Increase Water Supply

Reduce Water Demand

Improve Water Quality Resource Stewardship

Flood Management

No
No
No

No
No

No
No
No

No
No
No

No
No

No

No

No

No

No

No
No
No
Yes
No

Yes

No

No

DWR Regional Management Strategies

State Program Preferences

Statewide Priorities Addressed

Yes

No

No

No

No

Yes

Yes

No

Yes

State RMS and Preferences
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Does the Project Meet Imperial IRWMP's Goals and Objectives? 1

Contact: Justina G. Arce
Email: justina@theholtgroup.net

Water Supply 0

Regional Policy Goals 0

Water Quality 1
No
Yes

No

Are sponsors sought? 2No

Yes

Project Contact Information

Project ID 37

Project Goals and Type

Other Project Information

Sponsoring Agency City of Holtville

Title: City Planner
Phone No: (760) 337-3883

Mailing Address: 121 W. 5th Street, Holtville CA 92250

Participating Agencies California Emergency Management Agency and Federal Emergency Management 
Agency

Project Location Holtville, Imperial County, California: 181 East 4th Street 

Goals Multiple
Type Multiple

Environmental Protection/Enhancement 0
Flood Protection/SW Management 0
Other

Is the Project Consistent with existing plans? 1
Explanation 1.  City General Plan- The proposed project is consistent with the City General Plan Land Use 

Element, Provisions of Public Services Goal 5, Policy 5.3: “Support, enforce, and conform 
  with air and water quality standards.”2.  California Department of Public Health Citation 

 No. 05-14-11C-014 issued on July 25, 2011. 

Yes

Explanation Water Quality Goal, Objective 3: Support disadvantaged and other communities in meeting 
  drinking water standards.The project will contribute to Objective 3 of the Water Quality 

Goal.  The City of Holtville is classified as a severely disadvantaged community with a 
median household income of less than 60% of the State’s median household income (MHI). 
The current water rates constitute 1.5% of the MHI. The community is in direct need of grant 
subsidies and unable to support new debt to acquire a UV Transmittance Water Treatment 

  System and bring the water tank and treatment system into compliance. The installation 
of the UV Transmittance Water Treatment System for the water tank will help meet the 
drinking water standards in compliance with the requirements of the California Department 

  of Public Health and provide safe drinking water to over 1,696 households. a. Define 
local and regional opportunities, evaluate economies of scale and where cost effective, 

  develop capital facilities.The City of Holtville is isolated and there’s no opportunity for 
water treatment facility consolidation with any other entities. The nearest water treatment 

  facility to the City of Holtville is at a distance of 12.7 miles in the City of El Centro. This 
is not an expansion project. The purpose of the project is to install a UV Transmittance Water 
Treatment System to meet the compliance demands of the California Department of Public 

 Health. 

Holtville UV Transmittance Water Treatment System Project

No
No

General Project Information
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Project Summary
The City of Holtville lost a 1.5 million gallon water storage tank during the April 4, 2010 Earthquake and 
needs to replace the tank, inclusive of upgrading treatment system of stored water to meet new compliance 
standards.  The City of Holtville must comply with the drinking water standards for total trihalomethanes 
(TTHM) Maximum Contaminant Level (MCL) as set forth by the California Department of Public Health, 
Chapter 4 of the California Safe Drinking Water Act. CalEMA and FEMA are replacing the water tank, but 
funding is needed to meet the TTHM requirements via an Ultra Violet Transmittance Water Treatment 
System.  In order to bring the water tank into compliance, the project will include the purchase and 
installation of an Ultra Violet Transmittance Water Treatment System. The major new components of this 
proposed project include: a) installing piping, fittings, valves, transition couplings and concrete; b) installing 
12 inch flow meter transmitter, power circuitry and signal; c) installing two 12 inch diameter ultraviolet 
reactors with control panel; d) installing UV transmittance meter with continuous flow through ultraviolet 
reactor; and e) installing electrical control circuitry for turbidity.  The new tank and UV Transmittance Water 
Treatment System must have California Health Department third party validation. 

Project Purpose and Need
_x000D_The purpose of this project is to provide safe drinking water to the Holtville Community in 
compliance with the California Department of Public Health.  The California Department of Public Health 
issued Citation No. 05-14-11C-014 on July 25, 2011 to the City for not being in compliance with total 
trihalomethanes (TTHM) Maximum Contaminant Level (MCL) through the past year.  The project will 
install a UV Transmittance Water Treatment System to service the Water Tank and meet the compliance 
demands of the California Department of Public Health.  _x000D__x000D_The City of Holtville is a small 
rural community. The Water Tank in conjunction with the Water Treatment Plant, provide water services to a 
population of 5,939 according to the 2010 US Census, with approximately 1,489 service connections. The 
City of Holtville has a relatively low income population and is classified as severely disadvantaged.  
Available statistics from the 2005-2009 American Community Survey provide a quick glance of the 
economic conditions:  the median household income for Holtville residents is estimated at $36,071.00, well 
below the State median income of $60,392.00 (at 59.7%). An estimated 25.9% of the population is below 
poverty level. The community cannot afford a water rate increase._x000D_

Additional Information
The UV Transmittance Water Treatment System project is interrelated with the replacement of the City’s 
Water Tank as they will both assist in bringing potable water into compliance with the California Department 
of Public Health.  Timing is of essence as the Water Tank Replacement Project funded through CalEMA and 
FEMA is on a schedule to be completed by October 2012.
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Water Supply Benefits 2

Flood Protection/Stormwater Management Benefits 2

Ecosystem Restoration/Management Benefits2

Demand Management Benefits 2

Public Access Benefits: 2

Power Cost Savings or Production Benefits 2

Other Benefits:

The City is a severely disadvantaged community, earning less than 60% of the 
Statewide median income, per the State’s IRWMP guidelines. The current water rates 
constitutes 1.5% of the households income. The community is in direct need of grant 
subsidies and unable to support new debt. A grant subsidy will assist over 1,696 
households.

ID 37

No

No

No

No

No

No

Title Holtville UV Transmittance Water Treatment System Project

Economic Development Benefits 1

The project removes a barrier to planned growth by ensuring compliance with the 
California Department of Public Health. If the UV Transmittance Water Treatment 
System is not integrated to the Water Tank in the near future, planned residential, 
commercial and/or industrial projects may be restricted and not be permitted for 
development due to TTHM exceeding the Maximum Contaminant Levels.

Yes

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Project Benefits
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ID 37 Title Holtville UV Transmittance Water Treatment System Project

Status: Project Concept

Commencement: 2

Completion: 1

Funding Needs: The City will need 100% funding for the purchase, installation, support 
equipment, and construction modifications of the UV Transmittance Water 
Treatment System, which are estimated at $370,000, as the community cannot 
afford a rate increase. All costs associated with the design, bidding and 
construction management related to the UV Transmittance Water Treatment 
System project will be incorporated into the Federal Emergency Management 
Agency (FEMA) water tank replacement project.   

Do youhave cost estimates? Yes

Total Estimated Cost: $540,000

Total of planned local funding (cost match): $0

Total of other non-state or federal funding: $0

Total project costs currently unfunded: $370,000

Seeking Prop 84 or Prop 1E Funds? 1

Local funding secured? 2

Is there a plan/schedule to finalize project funding? 1

Project Schedule Information

< 1 Year

< 1 Year

Project Funding Information

Yes

No

Yes

Project Status, Needs, and Readiness to Proceed
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ID 37 Title Holtville UV Transmittance Water Treatment System Project

Explanation California Department of Public Health Citation No. 05-14-11C-014 issued on July 25, 
2011 documents needs and requirement of project. 

Are there project technical reports and documentation? 2

Explanation The project is exempt from CEQA, and NEPA.

Is environmental documentation for the project complete? 2

Explanation Not applicable

Does the project have a plan and schedule to complete the environmental review? 2

Explanation The project does not require any permits.

Does the project have necessary permits and regulatory approval? 2

Explanation Not applicable

No

No

No

No

Is there a plan and schedule to complete permitting process? 2No

Technical and Environmental Information
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Project ID 37
Holtville UV Transmittance Water Treatment System Project

GW Development, Banking, Storage 0 Land Use Management 0
Desalination: 0 Economic Incentives 0
Recycled Municipal Water 0 Ag Lands Stewardship 0
Conveyance Improvement 0 Ecosystem Restoration 0
Small Local Storage 0 Recharge Area Protection 0

Water Recrecation 0

Water Exchanges 0
Ag Water Use Efficiency 0

Urban Water Use Efficiency 0

Industrial Proces Water Use Efficiency 0

Flood Risk Management 0

Urban Runoff Management 0

Drinking Water Treatment 1

Multi-Purpose Flood Management 0

GW Aquifer Remediation: 0
Match Quality to Use 0
Pollution Prevention 0
Salinity Management 0

Include regional projects or programs (CWC §10544) #

Effectively integrate water management programs and projects within the Imperial Region and Colorado River Hydrologic 
Region

#

Effectively resolve significant water-related conflicts within or between regions #

Address critical water supply or water quality needs of disadvantaged communities within the region #

Support the effective integration of water management with land use planning #

For eligible storm water and flood management funding, projects which provide multiple benefits, including, but not limited 
to, water quality improvements, ecosystem benefits, reduction of in stream erosion and sedimentation, and groundwater 
recharge #

Drought_Preparedness: #

Use and Reuse Water More Efficiently #

Climate Change Response Action, including support adaptation to climate change, reduce greenhouse gas 
emissions, reduce energy consumption, use clean energy sources to move and treat water

#

Projects that practice, promote, improve, and expand environmental stewardship to protect and enhance the 
environment

#

Protect Surface Water and Groundwater Quality #

Ensure equitable distribution of benefits, increase participation, develop multi-benefit projects, and/or address 
the safe drinking water and wastewater needs of small and disadvantaged communities. #

Increase Water Supply

Reduce Water Demand

Improve Water Quality Resource Stewardship

Flood Management

No
No
No

No
No

No
No
No

No
No
No

No
No

No

No

No

No

No

Yes
No
No
No
No

Yes

No

No

DWR Regional Management Strategies

State Program Preferences

Statewide Priorities Addressed

Yes

No

No

No

No

Yes

Yes

No

Yes

State RMS and Preferences
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Does the Project Meet Imperial IRWMP's Goals and Objectives? 1

Contact: Justina G. Arce
Email: justina@theholtgroup.net

Water Supply 0

Regional Policy Goals 0

Water Quality 0
No
No

No

Yes

Project Contact Information

Project ID 38

Project Goals and Type

Other Project Information

Sponsoring Agency City of Holtville

Title: City Planner
Phone No: (760) 337-3883

Mailing Address: 121 W. 5th Street, Holtville CA 92250

Participating Agencies None at this time

Project Location City of Holtville (city-wide)  

Goals Multiple
Type Multiple

Environmental Protection/Enhancement 0
Flood Protection/SW Management 1
Other

Is the Project Consistent with existing plans? 1
Explanation  1.  City General Plan- The proposed project is consistent with the City Safety Element, 

Safety Goal 1, Policy 1.4: “.Protect the community from flooding hazards by providing and 
maintaining drainage facilities and limiting development within the flood-prone areas.” The 
Stormwater Master Plan project will establish a plan that will identify and plan for existing and 
future conflicts between flooding and development, and preserve and enhance valuable natural 

Yes

Explanation Flood Protection and Stormwater Management Goal, Objective 3: Evaluate and define local 
and regional projects that prevent or minimize flooding and damage to public and private 

  facilities and property.The project will contribute to Objective 3 of the Flood Protection 
and Stormwater Management Goal. The project will develop a Stormwater Master Plan for 
the City of Holtville, that will provide recommendations on addressing existing stormwater 
system deficiencies, policies, activities, and programs to address existing and future conflicts 
between flooding and development.  The plan will also help prevent or minimize flooding 
and damage to property in the community by identifying high risk areas.  The Plan will assist 
the community in proper planned development and help mitigate both the short-term and 

  long-term risks due to storm-water flooding in the community.  Environmental Protection 
and Enhancement Goal, Objective 1:  Recognize and mitigate impacts to IID drains, small 
natural floodways, and the New or Alamo Rivers that could result from reduced flows as a 

  result of development or reclaimed water use.Storm-water flows naturally toward the 
Alamo River which traverses the City of Holtville along the south-western portion of town.  
Identification of high risk flooding areas will help local leaders plan for catch basins and 
retention basins and proper handling of storm-water prior to discharging into the Alamo 
River.  The plan will also help preserve and enhance valuable natural resources, as the Alamo 

 River is a tributary to the Salton Sea.  

Holtville Stormwater Master Plan Project

No
Yes

General Project Information
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Are sponsors sought? 2No

Project Summary
The project consists of preparing a Stormwater Master Plan for the City of Holtville that will provide a 
comprehensive plan on the existing stormwater conveyance conditions and identification of need for 
improvements.  The City currently does not have a Stormwater Master Plan.  The end product will provide 
the City of Holtville an overview of existing conditions, problem areas, and incorporate recommendations on 
required improvements and mitigation necessary for the existing stormwater conveyance systems. The plan 
will address and identify existing system deficiencies, projected growth-related requirements, and the 
requirements of State and federal regulations. The Plan should assess the need for new infrastructure to 

  accommodate infill or future growth.The scope of services associated with this project includes: 
hydrologic and hydraulic modeling analysis; preparation of engineering standards to be used in developing 
alternatives; preparation of project costs; development of improvement programs; summary of regulations 
impacting the Stormwater Management Plan; and a description of the physical characteristics of the study 
area. Additional items include recommending policies for addressing the major issues that impact stormwater 
management within the City; presenting deficiencies in the conveyance system; identifying problem areas; 
recommending project and activities to address deficiencies and to protect water quality and natural resources 

 in the area. 

Project Purpose and Need
_x000D_The purpose of this project is to prepare a Stormwater Master Plan for the City of Holtville that will 
provide recommendations on addressing existing stormwater system deficiencies, projected growth-related 
requirements, and the requirements of State and federal regulatory agencies. The comprehensive plan will 
also recommend policies, activities, and programs to improve water quality, address existing and future 
conflicts between flooding and development, and preserve and enhance the Alamo River, which is a natural 
resource and tributary to the Salton Sea. The City’s surface water drainage system has developed as one of 
the necessary components of infrastructure required to support City growth and vitality. The City's drainage 
system needs a comprehensive plan to convey surface runoff, to drain low areas, and to prevent flooding. 
_x000D__x000D_The City of Holtville is a small rural community and in dire need of a grant subsidy. The 
total population of the City is 5,939 according to the 2010 US Census. The City of Holtville has a relatively 
low income population and is classified as severely disadvantaged.  Available statistics from the 2005-2009 
American Community Survey provide a quick glance of the economic conditions:  the median household 
income for Holtville residents is estimated at $36,071.00, well below the State median income of $60,392.00 
(at 59.7%). An estimated 25.9% of the population is below poverty level. The community cannot afford 
additional debt to cover the costs of preparing a Stormwater Master Plan. _x000D_

Additional Information
The Stormwater Master Plan update project is interrelated with the Stormwater Conveyance System and 
Retention Basin project, as they will both assist in planning for and improving the stormwater flow to 
mitigate any potential adverse impacts that may result from storm-water events.  The plan will also help 
enhance and protect the Alamo River, which is a tributary to the Salton Sea, by identifying tributary urban 
run-off areas and planning for treatment prior to proper discharge.  

  resources, including stream and floodplain systems.2.  City of Holtville Development 
Impact Fee Nexus Study- The Nexus Study supports the need for a Stormwater Master Plan 
under section 6, Storm Drain System. “As development occurs, additional drainage facilities 
will be required to protect against flood damage. Once completed, the improvements will 

  benefit the City’s existing population as well as new development.” 3.  City of Holtville 
Service Area Plan- The Service Area Plan supports the need for a Stormwater Master Plan  due 
to future demand facilities under section 4.7, Drainage, sub-section 4.7.1, Year 2020 Demand 
Facilities and Personnel. “Future development within the SOI areas will require drainage 
facilities to be installed prior to occupancy of commercial, industrial, or residential 
development in order to protect against flood damage. The development of the SOI areas will 
require drainage improvements to be installed at the time of development. These 

 improvements must be adequate to accommodate urban flood control management.”
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Water Supply Benefits 2

Flood Protection/Stormwater Management Benefits 1

The project will develop flood protection and stormwater management strategies to 
protect property from flooding.  There are a number of low laying areas throughout the 
Holtville community that are adversely impacted during storm events.  Several areas 
would be under devastating conditions if a 100 year storm event were to occur, resulting 
in significant property damage or loss.  It is important to identify all of these areas and 
plan for them accordingly, inclusive of identifying short term mitigation measures.  By 
further maintaining a natural stormwater flow, wherever feasible, treated stormwater 
may be adequately conveyed into the Alamo River, which is a tributary to the Salton 
Sea and thus may enhance and protect natural resources.

Ecosystem Restoration/Management Benefits1

The Stormwater Master Plan will recommend policies, guidelines, and activities to 
preserve and enhance valuable natural resources, such as the Alamo River, which is a 
natural resource and a tributary to the Salton Sea. By encouraging and maintaining a 
natural storm-water flow towards the Alamo River and catching and treating storm-
water in very low lying areas prior to adequately conveying the storm water into the 
Alamo River, a properly implemented plan may result in mutual benefit to the Holtville 
Community, the Alamo River, and ultimately the Salton Sea.

Demand Management Benefits 2

Public Access Benefits: 1

There are wetlands planned for along the Alamo River.  A properly implemented storm-
water plan that contributes treated storm-water into the Alamo River could result in a 
mutual benefit to recreation areas not just limited to wetlands along the Alamo River, 
but also includes the Salton Sea. 

Power Cost Savings or Production Benefits 2

Other Benefits:

The City is a severely disadvantaged community, earning less than 60% of the 
Statewide median income, per the State’s IRWMP guidelines. The community as a 
whole is in direct need of grant subsidies and unable to support new debt.  A grant 

  subsidy would result in a financial benefit to the community at large. The plan will 
also help preserve and enhance valuable natural resources, such as the Alamo River, 

ID 38

No

Yes

Yes

No

Yes

No

Title Holtville Stormwater Master Plan Project

Economic Development Benefits 1

A stormwater master plan enables management to assess the stormwater capacity for 
demand from new development and removes any barriers to planned growth.  The 
Sotrmwater Master Plan will ensure that planned residential, commercial and/or 
industrial projects are adequately protected from property damage or loss which would 
otherwise adversely impact economic development.

Yes

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Project Benefits
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which is a tributary to the Salton Sea by identifying high risk flooding areas that will 
help local leaders plan for catch basins and retention basins and proper handling of 

 storm-water prior to discharging into the Alamo River.  
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ID 38 Title Holtville Stormwater Master Plan Project

Status: Project Concept

Commencement: 2

Completion: 1

Funding Needs: The City will need funding to hire the services of a Consultant to update the 
City’s Water Master Plan and develop a Water Distribution System Map. The 
costs are estimated at $60,000.  The City needs grant funding due to the 
community not being able to afford new debt.  A Stormwater Master Plan is a 
useful resource that documents the infrastructure needs to potential funding 
agencies.  

Do youhave cost estimates? Yes

Total Estimated Cost: $60,000

Total of planned local funding (cost match): $0

Total of other non-state or federal funding: $0

Total project costs currently unfunded: $60,000

Seeking Prop 84 or Prop 1E Funds? 1

Local funding secured? 2

Is there a plan/schedule to finalize project funding? 1

Project Schedule Information

< 1 Year

< 1 Year

Project Funding Information

Yes

No

Yes

Project Status, Needs, and Readiness to Proceed
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ID 38 Title Holtville Stormwater Master Plan Project

Explanation 1. Drainage Study Report- The City has a Drainage Study Report for the Area South of 3rd 
Street and East of Walnut prepared by Waddell Engineering, Inc in December 2000. The 
purpose of the study was to determine what elevation the finished floors of habitable 
building areas should be constructed to protect them from inundation during significant rain 
storms; and to recommend improvements that should be made to the existing storm drain 
facilities that hand study area drainage and provide a cost estimate of constructing the 

  same.2. Rancho Mira Vista Hydrology Study- The City has a Hydrology Study for the 
City of Holtville Rancho Mira Vista that was prepared by The Hot Group in July 2007. The 
purpose of the hydrology study was to assess the tributary areas contributing storm-water to 
a 33 acre area located at the northwest portion of the City.  The Study further recommends 
on-site and off-site storm-water conveyance system improvements, inclusive of a regional 

  retention basis, and cost estimates to construct the same.  3. Storm-Water Pollution 
Prevention Plan for Alamo River- The City has a Storm-Water Pollution Prevention Plan for 
a segment of the Alamo River, south east of the City of Holtville, that provides best 
management practices for pollution prevention, reduction of sedimentation, and erosion 

  prevention.  The SWPPP was prepared by The Holt Group in May 2010. 

Are there project technical reports and documentation? 1

Explanation Exempt

Is environmental documentation for the project complete? 1

Explanation Not applicable

Does the project have a plan and schedule to complete the environmental review? 2

Explanation Ministerial

Does the project have necessary permits and regulatory approval? 1

Explanation Not applicable

Yes

Yes

No

Yes

Is there a plan and schedule to complete permitting process? 2No

Technical and Environmental Information
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Project ID 38
Holtville Stormwater Master Plan Project

GW Development, Banking, Storage 0 Land Use Management 0
Desalination: 0 Economic Incentives 0
Recycled Municipal Water 0 Ag Lands Stewardship 0
Conveyance Improvement 0 Ecosystem Restoration 0
Small Local Storage 0 Recharge Area Protection 0

Water Recrecation 0

Water Exchanges 0
Ag Water Use Efficiency 0

Urban Water Use Efficiency 0

Industrial Proces Water Use Efficiency 0

Flood Risk Management 0

Urban Runoff Management 1

Drinking Water Treatment 0

Multi-Purpose Flood Management 0

GW Aquifer Remediation: 0
Match Quality to Use 0
Pollution Prevention 0
Salinity Management 0

Include regional projects or programs (CWC §10544) #

Effectively integrate water management programs and projects within the Imperial Region and Colorado River Hydrologic 
Region

#

Effectively resolve significant water-related conflicts within or between regions #

Address critical water supply or water quality needs of disadvantaged communities within the region #

Support the effective integration of water management with land use planning #

For eligible storm water and flood management funding, projects which provide multiple benefits, including, but not limited 
to, water quality improvements, ecosystem benefits, reduction of in stream erosion and sedimentation, and groundwater 
recharge #

Drought_Preparedness: #

Use and Reuse Water More Efficiently #

Climate Change Response Action, including support adaptation to climate change, reduce greenhouse gas 
emissions, reduce energy consumption, use clean energy sources to move and treat water

#

Projects that practice, promote, improve, and expand environmental stewardship to protect and enhance the 
environment

#

Protect Surface Water and Groundwater Quality #

Ensure equitable distribution of benefits, increase participation, develop multi-benefit projects, and/or address 
the safe drinking water and wastewater needs of small and disadvantaged communities. #

Increase Water Supply

Reduce Water Demand

Improve Water Quality Resource Stewardship

Flood Management

No
No
No

No
No

No
No
No

No
No
No

No
No

No

No

No

Yes

No

No
No
No
No
No

Yes

No

No

DWR Regional Management Strategies

State Program Preferences

Statewide Priorities Addressed

No

No

Yes

No

No

Yes

Yes

No

Yes

State RMS and Preferences
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Does the Project Meet Imperial IRWMP's Goals and Objectives? 1

Contact: Justina G. Arce
Email: justina@theholtgroup.net

Water Supply 0

Regional Policy Goals 0

Water Quality 0
No
No

No

Yes

Project Contact Information

Project ID 39

Project Goals and Type

Other Project Information

Sponsoring Agency City of Holtville

Title: City Planner
Phone No: (760) 337-3883

Mailing Address: 121 W. 5th Street, Holtville CA 92250

Participating Agencies None at this time

Project Location  Northwest section of town at corner of Ninth Street (Alamo Road) and 
Melon Avenue within the City of Holtville and southeast section of town 
(Third Street between Walnut Avenue and Chestnut Avenue to South of 
Rose Street to East between Chestnut Avenue t

Goals Multiple
Type Multiple

Environmental Protection/Enhancement 0
Flood Protection/SW Management 1
Other

Is the Project Consistent with existing plans? 1
Explanation  1.  City General Plan- The proposed project is consistent with the City Safety Element, 

Safety Goal 1, Policy 1.4: “.Protect the community from flooding hazards by providing and 
maintaining drainage facilities and limiting development within the flood-prone areas.” The 
project will address existing and future conflicts between flooding and development, and 
preserve and enhance valuable natural resources, including stream and floodplain 

  systems.2.  City of Holtville Service Area Plan- The Service Area Plan supports the need 

Yes

Explanation Flood Protection and Stormwater Management Goal, Objective 3: Evaluate and define local 
and regional projects that prevent or minimize flooding and damage to public and private 

  facilities and property.The project will contribute to Objective 3 of the Flood Protection 
and Stormwater Management Goal. The project will improve the existing storm-water 
conveyance system deficiencies to prevent flooding and property damage to the Holtville 

  Community that may result from any future storm event.Environmental Protection and 
Enhancement Goal, Objective 1:  Recognize and mitigate impacts to IID drains, small natural 
floodways, and the New or Alamo Rivers that could result from reduced flows as a result of 

  development or reclaimed water use.Storm-water flows naturally toward the Alamo River 
which traverses the City of Holtville along the south-western portion of town.  The project 
will provide for the proper handling of storm-water prior to discharging into the Alamo River 
and help preserve and enhance this valuable natural resource, which is a tributary to the 
Salton Sea. Additionally, potential discharge areas are within close proximity to planned 

 Wetlands along the Alamo River. 

Holtville Stormwater Conveyance System and Detention Basin Project

No
Yes

General Project Information
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incursions).  The Southwestern section of town would require the construction of a regional detention basin 
to control and treat storm-water run-off prior to discharging into the Alamo River._x000D__x000D_The City 
of Holtville is a small rural community and in dire need of a grant subsidy. The total population of the City is 
5,939 according to the 2010 US Census. The City of Holtville has a relatively low income population and is 
classified as severely disadvantaged.  Available statistics from the 2005-2009 American Community Survey 
provide a quick glance of the economic conditions:  the median household income for Holtville residents is 
estimated at $36,071.00, well below the State median income of $60,392.00 (at 59.7%). An estimated 25.9% 
of the population is below poverty level. The community cannot afford additional debt to cover the costs of 
improving the existing Storm-water Conveyance System. _x000D_

Additional Information
The Stormwater Conveyance System and Retention Basin project is interrelated with the Stormwater Master 
Plan update project, as they will both assist in planning for and improving the storm-water flow to mitigate 
any potential adverse impacts that may result from storm-water events. The project will also help enhance 
and protect the Alamo River, which is a tributary to the Salton Sea by, providing proper handling of storm-

  water prior to discharging into the Alamo River.
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Water Supply Benefits 2

Flood Protection/Stormwater Management Benefits 1

The project will develop flood protection and storm-water management strategies to 
protect property from flooding.  The project areas include low laying areas in the City 
that could be adversely impacted during major storm events.  The project areas would 
be under devastating conditions if a 100 year storm event were to occur, resulting in 
significant property damage or loss.  It is important to plan for the areas accordingly 
and maintain a natural storm-water flow, so that treated storm-water may be adequately 
conveyed into the Alamo River, which is a tributary to the Salton Sea and thus may 
further enhance and protect natural resources.  

Ecosystem Restoration/Management Benefits1

The projects will help preserve and protect valuable natural resources such as the Alamo 
River, which is a tributary to the Salton Sea. By encouraging and maintaining a natural 
storm-water flow towards the Alamo River and catching and treating storm-water in 
very low lying areas prior to adequately conveying the storm water into the Alamo 
River, properly implemented projects may result in mutual benefit to the Holtville 
Community, the Alamo River, and ultimately the Salton Sea. Additionally, potential 
discharge areas are within close proximity to planned Wetlands along the Alamo River 
offering a benefit to these future developments.

Demand Management Benefits 2

Public Access Benefits: 1

There are wetlands planned for along the Alamo River.  Properly implemented storm-
water projects that contribute treated storm-water into the Alamo River could result in a 
mutual benefit to recreation areas not just limited to wetlands along the Alamo River, 
but also includes the Salton Sea. Additionally, the retention basin planned for the 
southwestern portion of town will protect a planned recreational trail from erosion 
caused by storm-water.

Power Cost Savings or Production Benefits 2

Other Benefits:

The City is a severely disadvantaged community, earning less than 60% of the 
Statewide median income, per the State’s IRWMP guidelines. The community as a 
whole is in direct need of grant subsidies and unable to support new debt.  A grant 

  subsidy would result in a financial benefit to the community at large. The project 

ID 39

No

Yes

Yes

No

Yes

No

Title Holtville Stormwater Conveyance System and Detention Basin Project

Economic Development Benefits 1

The projects would increase storm-water flow capabilities and catch and treat storm-
water in very low lying areas prior to adequately conveying the storm water into the 
Alamo River, facilitating infill development and removing any barriers to planned 
growth in this area.  

Yes

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Project Benefits



Imperial IRWMP
will also help preserve and enhance valuable natural resources, such as the Alamo 
River, which is tributary to the Salton Sea, while preventing flooding and damage to 
property. The project will also provide proper handling of storm-water prior to 

 discharging into the Alamo River.  
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ID 39 Title Holtville Stormwater Conveyance System and Detention Basin Project

Status: Project Concept

Commencement: 2

Completion: 2

Funding Needs: The City will need funding for the construction of a storm-water conveyance 
system, retention basin, and pump stations that will service 90% of the City of 
Holtville.  The total costs are estimated at $7,095,000 (6,700,000 northwest + 
$320,000 southeast + $75,000 southwestern section).  The City needs grant 
funding due to the community not being able to afford new debt.  

Do youhave cost estimates? Yes

Total Estimated Cost: $7,095,000

Total of planned local funding (cost match): $0

Total of other non-state or federal funding: $0

Total project costs currently unfunded: $7,095,000

Seeking Prop 84 or Prop 1E Funds? 1

Local funding secured? 2

Is there a plan/schedule to finalize project funding? 1

Project Schedule Information

< 1 Year

1 - 3 Years

Project Funding Information

Yes

No

Yes

Project Status, Needs, and Readiness to Proceed
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ID 39 Title Holtville Stormwater Conveyance System and Detention Basin Project

Explanation 1. Drainage Study Report (Southeastern Section of Town)- The City has a Drainage Study 
Report for the Area South of 3rd Street and East of Walnut prepared by Waddell 
Engineering, Inc in December 2000. The purpose of the study was to determine what 
elevation the finished floors of habitable building areas should be constructed to protect 
them from inundation during significant rain storms; and to recommend improvements that 
should be made to the existing storm drain facilities that hand study area drainage and 

  provide a cost estimate of constructing the same.2. Northwestern (Rancho Mira Vista) 
Hydrology Study- The City has a Hydrology Study for the City of Holtville Rancho Mira 
Vista area that was prepared by The Hot Group in July 2007. The purpose of the hydrology 
study was to recommend on-site and off-site storm-water conveyance system improvements 

  and cost estimates for the Rancho Mira Vista Subdivision.  3. Storm-Water Pollution 
Prevention Plan for Alamo River- The City has a Storm-Water Pollution Prevention Plan for 
a segment of the Alamo River, southwest of the City of Holtville, that provides best 
management practices for pollution prevention, reduction of sedimentation, and erosion 

  prevention.  The SWPPP was prepared by The Holt Group in May 2010. 

Are there project technical reports and documentation? 1

Explanation

Is environmental documentation for the project complete? 2

Explanation The City will work with the City Planner to complete the required environmental review.

Does the project have a plan and schedule to complete the environmental review? 1

Explanation   No, City will need to obtain proper discharge permits. 

Does the project have necessary permits and regulatory approval? 2

Explanation TBD Based on Funding

Yes

No

Yes

No

Is there a plan and schedule to complete permitting process? 2No

Technical and Environmental Information
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Project ID 39
Holtville Stormwater Conveyance System and Detention Basin Project

GW Development, Banking, Storage 0 Land Use Management 0
Desalination: 0 Economic Incentives 0
Recycled Municipal Water 0 Ag Lands Stewardship 0
Conveyance Improvement 0 Ecosystem Restoration 0
Small Local Storage 0 Recharge Area Protection 0

Water Recrecation 0

Water Exchanges 0
Ag Water Use Efficiency 0

Urban Water Use Efficiency 0

Industrial Proces Water Use Efficiency 0

Flood Risk Management 1

Urban Runoff Management 1

Drinking Water Treatment 0

Multi-Purpose Flood Management 0

GW Aquifer Remediation: 0
Match Quality to Use 0
Pollution Prevention 1
Salinity Management 0

Include regional projects or programs (CWC §10544) #

Effectively integrate water management programs and projects within the Imperial Region and Colorado River Hydrologic 
Region

#

Effectively resolve significant water-related conflicts within or between regions #

Address critical water supply or water quality needs of disadvantaged communities within the region #

Support the effective integration of water management with land use planning #

For eligible storm water and flood management funding, projects which provide multiple benefits, including, but not limited 
to, water quality improvements, ecosystem benefits, reduction of in stream erosion and sedimentation, and groundwater 
recharge #

Drought_Preparedness: #

Use and Reuse Water More Efficiently #

Climate Change Response Action, including support adaptation to climate change, reduce greenhouse gas 
emissions, reduce energy consumption, use clean energy sources to move and treat water

#

Projects that practice, promote, improve, and expand environmental stewardship to protect and enhance the 
environment

#

Protect Surface Water and Groundwater Quality #

Ensure equitable distribution of benefits, increase participation, develop multi-benefit projects, and/or address 
the safe drinking water and wastewater needs of small and disadvantaged communities. #

Increase Water Supply

Reduce Water Demand

Improve Water Quality Resource Stewardship

Flood Management

No
No
No

No
No

No
No
No

No
No
No

No
No

No

No

Yes

Yes

No

No
No
No
Yes
No

Yes

No

No

DWR Regional Management Strategies

State Program Preferences

Statewide Priorities Addressed

No

No

Yes

No

No

Yes

Yes

Yes

No

State RMS and Preferences
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Does the Project Meet Imperial IRWMP's Goals and Objectives? 1

Contact: Justina G. Arce
Email: justina@theholtgroup.net

Water Supply 0

Regional Policy Goals 0

Water Quality 1
No
Yes

No

Yes

Project Contact Information

Project ID 40

Project Goals and Type

Sponsoring Agency City of Holtville

Title: City Planner
Phone No: (760) 337-3883

Mailing Address: 121 W. 5th Street, Holtville CA 92250

Participating Agencies None at this time

Project Location City of Holtville (city-wide)  

Goals Multiple
Type Multiple

Environmental Protection/Enhancement 0
Flood Protection/SW Management 0
Other

Explanation Water Quality Goal, Objective 2: Support disadvantaged and other communities in meeting 
  wastewater disposal and permit requirements.The project will contribute to Objective 2 of 

the Water Quality Goal.  The City of Holtville is classified as a severely disadvantaged 
community with a median household income of less than 60% of the State’s median 
household income (MHI). The current sewer rates constitute 1.6% of the MHI. The 

  community is in direct need of grant subsidies and unable to support new debt. The 
project will update the City of Holtville’s Sewer Master Plan, which will include a condition 
assessment of the existing sewer collection, pumping, and treatment facilities to properly 
address the wastewater systems deficiencies and to identify and locate sewer collection lines 
throughout the community and assess their size and condition for proper planning and 
wastewater transmission and disposal without any adverse impacts to the environment. The 
Sewer Master Plan and Map will help meet the wastewater disposal requirements of the 

  Holtville community. a. Define local and regional opportunities, evaluate economies of 
scale and where cost effective, develop capital facilities for wastewater 

  reuse/reclamation.The proposed project will address an overview of the sewer facilities at 
the Barbara Worth Country which are owned by Imperial County, but transmitted to the 
Holtville Wastewater Treatment Plant for treatment prior to discharge. The purpose of the 
project is to develop a comprehensive plan for the improvement of the City’s wastewater 
infrastructure inclusive of evaluation of services provided to other entities in order to meet 

 both the short-term and long-term needs of the Holtville Community.  b. Match Water 
Quality to appropriate uses and supply treated wastewater to extend use of Colorado River 

  supplies.The Sewer Master Plan will establish a plan for conveyance of all wastewater 
that will be generated within the City and surrounding service areas from point of origin to 
the City’s Wastewater Treatment Plant. Without the Sewer Master Plan update, the City of 
Holtville will not be able to properly identify and assess the wastewater collection systems 
needs and water treatment demands and plan for their Improvement in a matter that ensures 

 compliance with the requirements of the California Regional Water Quality Control Board.  

Holtville Sewer Master Plan/Map Update Project

No
No

General Project Information
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Are sponsors sought? 2No

Other Project Information

Project Summary
The project consists of updating the City of Holtville’s 1998 Sewer Master Plan and developing a map of the 
sanitary sewer collection system.  The current sewer collection map is a Mylar copy developed in 1990 that 
has not been updated since then. The end product will provide the City of Holtville with a current 
comprehensive map and plan of the City’s sanitary sewer infrastructure for the adequate maintenance and 
repair of its wastewater infrastructure to meet both the short-term and long-term growth of the Holtville 
Community.  Periodic updates to the Sewer Master Plan are recommended as updates will incorporate the 

  actual location, condition and infrastructure needs, and reevaluate facility and service requirements.The 
scope of services associated with this project include: conducting a hydraulic evaluation and condition 
assessment of the existing sewer collection, pumping, and treatment facilities; the development of a 
prioritized capital improvement program; creating an electronic AutoCad map of the existing infrastructure 
collection system; and the documentation of the master planning elements as a component of the City’s 
forthcoming Service Area Plan. Additional services include developing basic planning/design data and 

 sewage demand forecast and developing and evaluating improvement alternatives.

Project Purpose and Need
_x000D_The purpose of this project is to update the City of Holtville’s 1998 Sewer Master Plan and develop 
a map of the sanitary sewer collection system.  The current sewer collection system map is a Mylar copy 
developed in 1990 that has not been updated since then. The end product will provide the City of Holtville 
with a current comprehensive map and plan of the City’s sanitary sewer infrastructure for the adequate 
maintenance and repair of its wastewater infrastructure to meet both the short-term and long-term growth of 
the Holtville Community.  Another major purpose of this Sewer Master Plan is to evaluate capacity of the 
existing collection and conveyance system to convey flows without backups of wastewater into homes and 
businesses and without sanitary sewer overflows. The proposed Sewer Master Plan will conduct a hydraulic 
evaluation and condition assessment of the existing sewer collection, pumping, and treatment facilities, as 
well as assess the condition and adequacy of the sewer transmission lines serving the 
community._x000D__x000D_The City of Holtville is a small rural community and in dire need of a grant 
subsidy.  The total population of the City is 5,939 according to the 2010 US Census.  The City has a 
relatively low income population and is classified as severely disadvantaged.  Available statistics from the 
2005-2009 American Community Survey provide a quick glance of the economic conditions:  the median 
household income for Holtville residents is estimated at $36,071.00, well below the State median income of 
$60,392.00 at 59.7%. An estimated 25.9% of the population is below poverty level. The community cannot 
afford additional debt or a rate increase. Current sewer rates constitute 1.6% of the Median Household 
Income._x000D_

Additional Information
The Sewer Master Plan update project is interrelated with the Wastewater Outfall Main Collection System 
project and Wastewater Treatment Plant Project, as it will assist the City in complying with the demands of 
the Regional Water Quality Control Board and contribute to correcting the poor water quality of effluent 

Is the Project Consistent with existing plans? 1
Explanation 1. City General Plan- The proposed project is generally consistent with the City General Plan 

Conservation/Open Space Element, Water Supply and Quality Goal 4, Policy 4.4: “Ensure the 
quality of waste water going from Holtville’s Treatment Facility meets all treatment 
standards”. The Sewer Master Plan update project will establish a plan for conveyance of all 
wastewater that will be generated within the Holtville Service area to the City’s Wastewater 

  Treatment Plant.2.  City of Holtville Service Area Plan- The Service Area Plan documents 
the need for a Sewer Master Plan update under section 3.0, Growth Projections and Phasing, 
sub-section 3.2, Phasing. “Actual development may defer, which emphasizes the need for 
periodic updates to plans such as the sewer and water master plans. Plan updates will 
incorporate the actual location and magnitude of new development, predict future growth, and 

 re-evaluate facility and service requirements.” 

Yes
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Water Supply Benefits 2

Flood Protection/Stormwater Management Benefits 2

Ecosystem Restoration/Management Benefits2

Demand Management Benefits 2

Public Access Benefits: 2

Power Cost Savings or Production Benefits 2

Other Benefits:

The City is a severely disadvantaged community, earning less than 60% of the 
Statewide median income, per the State’s IRWMP guidelines. The current sewer rates 
constitute 1.6% of the households income and a grant subsidy would result in a 
financial benefit to the community at large.  The community as a whole is in direct need 
of grant subsidies and unable to support any new debt.

ID 40

No

No

No

No

No

No

Title Holtville Sewer Master Plan/Map Update Project

Economic Development Benefits 2No

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Project Benefits
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ID 40 Title Holtville Sewer Master Plan/Map Update Project

Status: Project Concept

Commencement: 2

Completion: 1

Funding Needs: The City will need funding to hire the services of a Consultant to update the 
City’s Sewer Master Plan and develop a Sanitary Sewer Collection System Map. 
The costs are estimated at $84,000.  The City needs grant funding due to the 
community not being able to afford new debt.  

Do youhave cost estimates? Yes

Total Estimated Cost: $84,000

Total of planned local funding (cost match): $0

Total of other non-state or federal funding: $0

Total project costs currently unfunded: $84,000

Seeking Prop 84 or Prop 1E Funds? 1

Local funding secured? 2

Is there a plan/schedule to finalize project funding? 1

Project Schedule Information

< 1 Year

< 1 Year

Project Funding Information

Yes

No

Yes

Project Status, Needs, and Readiness to Proceed
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ID 40 Title Holtville Sewer Master Plan/Map Update Project

Explanation The City has the following report that may assist with the analysis phase of the sewer 
  system and update of the Sewer Master Plan:  1. 1990 Mylar of the City of Holtville 

 Sanitary Sewer Collection System.

Are there project technical reports and documentation? 1

Explanation Exempt

Is environmental documentation for the project complete? 1

Explanation Not applicable

Does the project have a plan and schedule to complete the environmental review? 2

Explanation Ministerial

Does the project have necessary permits and regulatory approval? 1

Explanation Not applicable

Yes

Yes

No

Yes

Is there a plan and schedule to complete permitting process? 2No

Technical and Environmental Information
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Project ID 40
Holtville Sewer Master Plan/Map Update Project

GW Development, Banking, Storage 0 Land Use Management 0
Desalination: 0 Economic Incentives 0
Recycled Municipal Water 0 Ag Lands Stewardship 0
Conveyance Improvement 0 Ecosystem Restoration 0
Small Local Storage 0 Recharge Area Protection 0

Water Recrecation 0

Water Exchanges 0
Ag Water Use Efficiency 0

Urban Water Use Efficiency 0

Industrial Proces Water Use Efficiency 0

Flood Risk Management 0

Urban Runoff Management 0

Drinking Water Treatment 0

Multi-Purpose Flood Management 0

GW Aquifer Remediation: 0
Match Quality to Use 0
Pollution Prevention 1
Salinity Management 0

Include regional projects or programs (CWC §10544) #

Effectively integrate water management programs and projects within the Imperial Region and Colorado River Hydrologic 
Region

#

Effectively resolve significant water-related conflicts within or between regions #

Address critical water supply or water quality needs of disadvantaged communities within the region #

Support the effective integration of water management with land use planning #

For eligible storm water and flood management funding, projects which provide multiple benefits, including, but not limited 
to, water quality improvements, ecosystem benefits, reduction of in stream erosion and sedimentation, and groundwater 
recharge #

Drought_Preparedness: #

Use and Reuse Water More Efficiently #

Climate Change Response Action, including support adaptation to climate change, reduce greenhouse gas 
emissions, reduce energy consumption, use clean energy sources to move and treat water

#

Projects that practice, promote, improve, and expand environmental stewardship to protect and enhance the 
environment

#

Protect Surface Water and Groundwater Quality #

Ensure equitable distribution of benefits, increase participation, develop multi-benefit projects, and/or address 
the safe drinking water and wastewater needs of small and disadvantaged communities. #

Increase Water Supply

Reduce Water Demand

Improve Water Quality Resource Stewardship

Flood Management

No
No
No

No
No

No
No
No

No
No
No

No
No

No

No

No

No

No

No
No
No
Yes
No

Yes

No

No

DWR Regional Management Strategies

State Program Preferences

Statewide Priorities Addressed

Yes

No

No

No

No

Yes

Yes

No

Yes

State RMS and Preferences
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Does the Project Meet Imperial IRWMP's Goals and Objectives? 1

Contact: Codie Rowin
Email: codierowin@co.imperial.ca.us

Water Supply 0

Regional Policy Goals 0

Water Quality 0
No
No

No

Are sponsors sought? 2No

Yes

Project Contact Information

Project ID 41

Project Goals and Type

Other Project Information

Sponsoring Agency Imperial County Public Works

Title: Administrative Analyst I
Phone No: (760) 482-4462

Mailing Address: 155 South 11th Street, El Centro, CA 92243

Participating Agencies Imperial County Public Works, City of Calexico, City of El Centro, City of Imperial, & 
IID

Project Location Approximately 8 miles west of the City of El Centro; 1.5 miles north of 
Interstate 8 and east of the New River (See attached location map)

Project Summary
Construction of drainage infrastructure to convey storm water discharge, including the installation of 
approximately 1,600 feet of 84 inch diameter storm drain pipe, clearing and grubbing, curb inlets, cleanouts,  
installation of Class II base, environmental clearance, engineering and design.  

Goals Multiple
Type Multiple

Project Purpose and Need
The community of Seeley currently has a minimum number of engineered drainage structures.  Storm run-off 

Environmental Protection/Enhancement 0
Flood Protection/SW Management 1
Other

Is the Project Consistent with existing plans? 1
Explanation The project is consistent with the Seeley Area Drainage Master Plan created in June of 2010; 

and the Imperial County Flood Management Plan adopted in February of 2007.  The project is 
included in the Seeley Area plan as a part of priority number one (1) in the table of 
recommended drainage improvements in Appendix D of the Capital Improvement Program 
portion of the plan. The Imperial County Flood Management Plan, on page 16 states that 
Seeley is included in the Urban area designation of the Imperial County Land Use Plan; and on 
Page 33  lists the community of Seeley as located in Colorado River Watershed Region 7.    

Yes

Explanation The project will minimize standing water that creates vector control problems.  It will reduce 
hazards, for vehicles and pedestrians, caused by deep water collecting in the streets and 
shoulders.  It will prevent economic loss for the Seeley Union School District, caused by 
student absences on rainy days.  

Drainage Improvements in the Township of Seeley; County Project No. 5363

No
Yes

General Project Information
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and flow are conveyed into the community any time there is even a minor storm event, creating health and 
safety hazards for Seeley residents.  Flooding issues have been a problem for the community for years; 
however the severe winter storms of the past few years have caused more than the usual hardships, including 
an increase in the need for mosquito abatement, and deterioration of the roads.  The Superintendent of the 
Seeley Elementary School has expressed concern for the safety of the students, as well as economic costs to 
the school district when students stay home because of rain.    Storm water collects in the streets and the 
unpaved sides of the roads, on which many of them walk to school.    Children who walk to school during or 
after rain events often walk in the roadway, in the line of traffic, to avoid walking in the water and mud at the 
side of the road.  The school places wooden pallets across the roads for children to cross the street, causing 
additional hazards for the children.  

Additional Information
Imperial County has applied for funds through FEMA's Hazard Mitigation Grant Program (HMGP) for DR-
1911 for this project.  Should the funds be awarded by FEMA, the County would request the required non-
federal match (25%) be funded through this Prop 1E application.    
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Water Supply Benefits 2

Flood Protection/Stormwater Management Benefits 1

The benefits of drainage improvements in Seeley will include cost savings in terms of 
vector control and road repairs, as well as lost revenue to the school district because of 
rain-related student absences.   The project could also reduce the risk of injury or death, 
caused by flood related accidents, thereby reducing potential liability for such events.   
A recent benefit cost analysis (BCA) prepared for a FEMA Hazard Mitigation Grant 
application, provided a benefit cost ratio of 1.78.  The BCA calculated the cost of the 
project of $1,916,794, when weighed with the benefits (losses avoided over the 50 year 
project useful life) of $3,415,257,  which shows this is a beneficial cost-effective 
project.   The BCA is attached to this Project Information Form.   

Ecosystem Restoration/Management Benefits2

Demand Management Benefits 2

Public Access Benefits: 1

The project will provide public access benefits, in that it will prevent deterioration of 
the roads; and will ensure that roads do not need to close following rain events.   The 
project will make it possible for children to attend school in safety during/after rain 
events, and the school  district will not suffer a loss of revenue because of high student 
absence rates.  

Power Cost Savings or Production Benefits 2

Other Benefits:

The project will reduce hazard effects and risks by draining stormwater away from 
Seeley streets.  Benefits will include reduced liability risks to the County; reduction in 
costs of road repairs and vector control; and reduction in student absences which will 
prevent lost revenue for the school district.  

ID 41

No

Yes

No

No

Yes

No

Title Drainage Improvements in the Township of Seeley; County Project No. 5363

Economic Development Benefits 1

The project will help the Seeley Union School District to claim the maximum possible 
revenues related to student daily attendance.   Currently on rainy days, and often on the 
days following, student absences cost the School an average of $2,563 per day in lost 
revenue.   Even a few rainy days per year, result in a significant loss for this small 
school district.

Yes

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Project Benefits
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ID 41 Title Drainage Improvements in the Township of Seeley; County Project No. 5363

Status: Project Planning and Feasibility Study

Commencement: 3

Completion: 2

Funding Needs: If Hazard Mitigation Grant Program funds are approved,  the County will 
request Prop 1b funds for the 25% non-federal match.

Do youhave cost estimates? Yes

Total Estimated Cost: $1,916,794

Total of planned local funding (cost match): $239,599

Total of other non-state or federal funding: $1,437,596

Total project costs currently unfunded: $239,599

Seeking Prop 84 or Prop 1E Funds? 1

Local funding secured? 1

Is there a plan/schedule to finalize project funding? 1

Project Schedule Information

1 - 3 Years

1 - 3 Years

Project Funding Information

Yes

Yes

Yes

Project Status, Needs, and Readiness to Proceed
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ID 41 Title Drainage Improvements in the Township of Seeley; County Project No. 5363

Explanation Project description; environmental questionnaire; benefit-cost analysis report; and Seeley 
Area Drainage Master Plan, all of which are a part of the Hazard Mitigation Grant Program 
(HMGP) application submitted under FEMA's DR-1911.

Are there project technical reports and documentation? 1

Explanation However, an environmental questionnaire has been prepared for FEMA's Hazard Mitigation 
Grant Program (HMGP).

Is environmental documentation for the project complete? 2

Explanation Environmental studies will be performed concurrently with design process once funds are 
approved.  

Does the project have a plan and schedule to complete the environmental review? 1

Explanation The County will obtain the required permits that will likely be required by the US Army 
Corps of Engineers and the Department of Fish & Game.

Does the project have necessary permits and regulatory approval? 2

Explanation The permitting process will be performed in conjunction with the environmental studies.

Yes

No

Yes

No

Is there a plan and schedule to complete permitting process? 1Yes

Technical and Environmental Information
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Project ID 41

Drainage Improvements in the Township of Seeley; County Project No. 
5363

GW Development, Banking, Storage 0 Land Use Management 0
Desalination: 0 Economic Incentives 1
Recycled Municipal Water 0 Ag Lands Stewardship 0
Conveyance Improvement 0 Ecosystem Restoration 0
Small Local Storage 0 Recharge Area Protection 0

Water Recrecation 0

Water Exchanges 0
Ag Water Use Efficiency 0

Urban Water Use Efficiency 0

Industrial Proces Water Use Efficiency 0

Flood Risk Management 1

Urban Runoff Management 0

Drinking Water Treatment 0

Multi-Purpose Flood Management 0

GW Aquifer Remediation: 0
Match Quality to Use 0
Pollution Prevention 0
Salinity Management 1

Include regional projects or programs (CWC §10544) #

Effectively integrate water management programs and projects within the Imperial Region and Colorado River Hydrologic 
Region

#

Effectively resolve significant water-related conflicts within or between regions #

Address critical water supply or water quality needs of disadvantaged communities within the region #

Support the effective integration of water management with land use planning #

For eligible storm water and flood management funding, projects which provide multiple benefits, including, but not limited 
to, water quality improvements, ecosystem benefits, reduction of in stream erosion and sedimentation, and groundwater 
recharge #

Drought_Preparedness: #

Use and Reuse Water More Efficiently #

Climate Change Response Action, including support adaptation to climate change, reduce greenhouse gas 
emissions, reduce energy consumption, use clean energy sources to move and treat water

#

Projects that practice, promote, improve, and expand environmental stewardship to protect and enhance the 
environment

#

Protect Surface Water and Groundwater Quality #

Ensure equitable distribution of benefits, increase participation, develop multi-benefit projects, and/or address 
the safe drinking water and wastewater needs of small and disadvantaged communities. #

Increase Water Supply

Reduce Water Demand

Improve Water Quality Resource Stewardship

Flood Management

No
No
No

No
No

No
Yes
No

No
No
No

No
No

No

No

Yes

No

No

No
No
No
No
Yes

No

No

No

DWR Regional Management Strategies

State Program Preferences

Statewide Priorities Addressed

No

No

Yes

No

No

No

No

No

Yes

State RMS and Preferences
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Does the Project Meet Imperial IRWMP's Goals and Objectives? 1

Contact: Scott D. Harding
Email: sharding@iidenergy.com

Water Supply 1

Regional Policy Goals 0

Water Quality 0
Yes
No

No

Yes

Project Contact Information

Project ID 42

Project Goals and Type

Sponsoring Agency Imperial Irrigation District

Title: Energy Resource Planner, Sr.
Phone No: (760) 482-3365

Mailing Address: 333 East Barioni Blvd., Imperial, CA 92251-0937

Participating Agencies Imperial Irrigation District, Sephton Water Technology, Inc.

Project Location East half of Imperial Valley

Goals Multiple
Type Multiple

Environmental Protection/Enhancement 0
Flood Protection/SW Management 0
Other

Explanation The project concept will significantly help meet future demands (Water Supply Objective 1) 
by supplying at least 5,600 AF per year of power plant cooling water in the near term and at 
least 17,000 AF per year in the longer term. This will be new supply from a mix of reclaimed 
wastewater and IID underrun stored in East Mesa with no adverse impact to existing users in 
the region nor any significant negative impacts to existing waterways. The quantity of new 
supply is only limited by the amount of underrun water that IID can capture from the 
Colorado River in East Mesa. That upper underrun limit is estimated at 55,000 AF per year.  
That would allow up to 52,000 AF/yr. of new supply (Water Supply Objective 2) through 

  this project concept.Costs of underrun storage and delivery through drains would be 
equitably shared by industrial end users paying the cost of untreated water delivery (Water 
Supply Objective 3). The cost of water treatment for power plant cooling at the point of use 
would be borne by the generator. The cost of thermal energy for desalination by salt gradient 
solar ponds and brine storage will be borne by the generator, which benefits from the brine 
concentrate. If distilled water is supplied directly to municipal or industrial users, they will 
bear the capital and operating cost of the desalination equipment and delivery system through 
water tariffs. If distilled water is blended with groundwater or drain water and supplied to 
nearby agriculture in lieu of Colorado River water, that farmer will pay only the irrigation 
water tariff. An industrial user elsewhere taking the in lieu Colorado river water will pay the 

  cost of groundwater development, desalination, and blending.An essential component of 
the project is phased development of groundwater resources in East Mesa with banking of 
underruns delivered from the Coachella canal. This development helps optimize and sustain 
Colorado River entitlements (Water Supply Objective 4a) by capturing water that would be 
lost in underrun years. The other essential component of the project is reclamation of 
agricultural wastewater from drains and the Salton Sea for local reuse in industry and 
agriculture. This conserves tile and tail water and puts it to reasonable beneficial use (Water 
Supply Objective 4b) in addition to  putting groundwater and stored underrun water to 

  beneficial use.The project diversifies the regional water supply portfolio by integrating 
several resource management strategies (Water Supply Objective 5) including desalination of 

Phased Underrun Storage and Agricultural Wastewater Reclamation Project

No
No

General Project Information
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Other Project Information

brackish groundwater, drain water, and reclaiming waste water from the Salton Sea for 
desalination and reuse of both the water and the salt. Economic development is promoted by 
supplying reclaimed water for use in power plant cooling, agriculture, other industries, or in 
municipalities. The provision of power plant cooling water in particular is consistent with the 

  Imperial County General Plan.The project proposes to develop new groundwater sources 
in locations far removed from existing groundwater users thus protecting correlative 
groundwater rights (Water Supply Objective 6). Groundwater drawn will be recharged with 
Colorado River underrun in years when it's available, thus preventing overdraft of any 

  aquifers.The longer term implementation of the project will produce very high quality 
distilled water from the Salton Sea or other local sources, which can be supplied to nearby 
municipalities such as Niland and Calipatria.  Both are disadvantaged communities that may 
benefit from a high quality water supply if it can be delivered cost effectively (Water Quality 

  Objective 3).Groundwater delivered through the drains is likely to meet TMDL standards 
more easily than much of the existing agricultural drain water and will be monitored to 
ensure compliance (Water Quality Objective 4). Pumping of groundwater will stop during 

  major rain events so as not to exacerbate impacts from storm water.Colorado River 
underrun water is higher quality than East Mesa groundwater. Pumping existing water from 
the East Mesa aquifer for use and recharging with underrun water is expected to gradually 

  improve the groundwater quality in the East Mesa (Water Quality Objective 5).The 
project prevents reduction of flow impact to drains by pumping groundwater into each 
affected drain upstream of the point where water is drawn for power plant cooling or 
agricultural blending in the same overall amount (Environmental Protection and 
Enhancement Objective 1). Drain flows peak during certain crop cycles and rainstorms. 
Pumping of groundwater into drains will stop or be greatly reduced during peak drain flow 
periods by automatic monitoring of flow in the drain. The total flow in drains used for 
groundwater distribution will increase and be less variable than in unused drains. This can 
offset some impacts from QSA reductions and from some other projects. If a benefit can be 
demonstrated, there may be an opportunity provide mitigation for the impacts of other 
projects on drain flows (Environmental Protection and Enhancement Objective 2). While 
outside the scope of IRWMP planning, some other projects may have adverse impacts on the 
Salton Sea by reducing flow and increasing the concentration of salts and nutrients in drains 
and rivers. This concern has been a stumbling block for at least one local municipal water 
recycling project. The long term implementation of the project proposed here will use salt 
gradient solar ponds to directly mitigate such impacts by reducing salt loading in the Salton 
Sea by up to 400,000 tons annually, reducing nutrient loading, and preventing salt dust 
impacts from playa by permanently covering thousands of acres of playa with solar energy 
collection ponds and structures. This could be used to mitigate the impact that other projects 

  may have on the Salton Sea if needed.In the long term, reclaimed waste water from this 
project can be made available to support aquatic wildlife habitat areas at the North end of the 
Imperial region with recreational uses such as fishing and bird watching (Environmental 

  Protection and Enhancement Objective 3).The overall project concept will require 
evaluation of each implementation for cost effectiveness and technical feasibility and 
negotiation of equitable cost sharing agreements between IID, water users, and water 
treatment providers (Regional Policy Goals Objective 2). The project will require 
coordination between IID, Imperial County, any cities that may be end users, the BLM and 
the Bureau of Reclamation (Regional Policy Goals Objective 3). Interagency coordination on 

  this project should contribute to development of a consistent policy.The project is not 
expected to have negative impacts on the nearby disadvantaged communities (Regional 
Policy Goals Objective 5). The project may provide a benefit if the high quality distilled 
water produced can be cost effectively delivered to those communities. Over time, the project 
will provide several dozen permanent professional jobs for local residents plus a few hundred 
temporary construction jobs. In a region with unemployment ranging between 25% and 30%, 
this matters to disadvantaged communities.
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Are sponsors sought? 1Yes

Project Summary
Store underrun water as East Mesa groundwater by siphoning from the lined Coachella Canal to sections of 
the old unlined Coachella Canal East of the area of recovery. Puncture the clay bottom of the unlined 
Coachella Canal prior to filling to allow underrun water to recharge the groundwater. Drill wells and pump 
groundwater into specific IID drains with available capacity that lead from East Mesa to the point of use. 
Treat recovered groundwater/drain water at the point of use to meet end user requirements. As a near term 
example, draw cooling water from one or more drains near a geothermal power plant and treat specifically to 
meet cooling water standards. For binary geothermal plants use drain water treated by ultrafiltration blended 
with distilled cooling tower blowdown to meet specific cooling water quality standards at a competitive cost. 
Maintain the water supply by pumping water stored in East Mesa at the rate needed to sustain the rate of flow 
in the drain needed by the power plant with zero net loss of historical drain flow. As a long term example, 
supply untreated groundwater stored in East Mesa to blending stations at canals near the shore of the Salton 
Sea via specific IID drains or spills. Desalinate water from the Salton Sea at salt gradient solar generating 
ponds on the exposed playa. These ponds will use salts concentrated from the Salton Sea to capture and store 
solar energy as heat. The heat will be converted to electricity by Organic Rankine Cycle Engines to pay the 
cost of the ponds, generating equipment, and the long term playa dust control they provide. Use thermal 
energy below the optimum electrical generating range to distill water reclaimed from the Salton Sea. Replace 
the desalinated seawater with extra underrun to East Mesa groundwater. Excess subsurface water will 
gradually flow to the Salton Sea. Blend the distilled water with East Mesa groundwater/drain water at 
blending stations adjacent to irrigation canals in the vicinity of the Salton Sea. Use blended product water for 
agriculture near the Sea to free up canal water for industrial use further south in the Imperial Valley as an in 
lieu exchange. Use the salt brine concentrate to supply new salt gradient solar ponds. This provides an 
environmental benefit by removing excess salts and nutrients from the Sea with no net loss of water and 
preserves flow in the affected drains. Alternatively,  distilled water can be delivered with minimal blending 
to nearby geothermal power plants or communities such as Niland or Calipatria.

Project Purpose and Need
The Imperial region faces a long term water supply/demand deficit on the order of 100,000 AF per year or 
more. In the near term there are at least two binary geothermal plants planned that have been delayed due, at 
least in part, to the high cost of new industrial water supply, now priced with a $551.22 development fee for 
the amounts needed by the plants. The economy of the Imperial region can not recover and grow unless 
affordable new industrial water supply can be provided. The purpose of the project conceived is to address 
both the near term and long term regional need for new water supply in a cost effective and environmentally 
benign way._x000D__x000D_In the near term, the project proposes to supply up to 11,200 AF/yr total or 
5,600 AF/yr of cooling water makeup at each of two locations (Wister and East Brawley). A binary 
geothermal plant has been planned, but not yet built at each location. Absent this project these plants would 
be supplied out of a fixed 25,000 AF/yr new industrial allocation from the regular Colorado River 
entitlement. Rather than draw from the existing Colorado River source, this project proposes to develop 
untapped East Mesa groundwater resources near each location, deliver the groundwater via a major IID drain 
near each geothermal plant location, and treat the groundwater/drain water at the plant to meet cooling water 
standards. East Mesa groundwater would be recharged from underrun delivered through the Coachella Canal 
and the old unlined Coachella Canal at Iris Wash, then pumped from wells near Iris Wash and delivered to 
the Wister plant via the Z drain. Recharge for the East Brawley plant would be near 33deg 00min latitude, 
N115deg 12min longitude with wells further west and delivery via Magnolia Drain to a pipeline near the 
Alamo River leading to the plant. The geothermal operator or a water treatment company can be responsible 
for the intake and treatment operation so that IID only needs to invest in East Mesa groundwater 
development, recharge infrastructure, and delivery management via existing drains. The total water cost 

Is the Project Consistent with existing plans? 3
Explanation The proposed project should be consistent with the Imperial County General Plan with respect 

to providing water for geothermal development and County jurisdiction over groundwater. 
Other local, State, and Federal planning documents will have to be studied. State planning 
documents that affect the Salton Sea are up for review at this time and may change.

Not Sure
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including treatment is estimated to range between $323/AF and $418/AF at the Wister plant and between 
$323/AF and $551/AF at the East Brawley location. See the attached Water Cost Estimate spreadsheets for 
details. The cost range is dependent on the level of treatment needed, which depends on the quality of East 
Mesa groundwater at each location. The quality will not be known until test wells can be drilled. In any case, 
the development cost will be equal or less than what's now being billed to new industrial 
users._x000D__x000D_Sale of East Mesa groundwater to the geothermal plants will help finance 
development of underrun storage and groundwater development at East Mesa.  This model can be 
implemented in other locations on the east side of the Imperial Valley on a scale of 5,000 to 6,000 AF/yr 
with a capital investment of less than $20 million for each project.  In addition to reducing demands on 
normal Colorado river supplies, development of East Mesa groundwater serves a water security purpose. 
This groundwater will continue to be available to the region even if there's an interruption in Colorado River 
supplies due to a major earthquake or other disaster._x000D__x000D_While a portion of the long term water 
supply/demand imbalance can be addressed by new industrial users such as geothermal power plants hosting 
treatment facilities on site to reclaim brackish groundwater and drain water, this will not be feasible or cost 
effective for all users. Desalination facilities that supply multiple users will be needed in the longer term to 
fully offset the deficit of supply. There is very little new water supply in the region that does not require 
treatment or blending with cleaner water before use._x000D__x000D_The use of salt gradient solar ponds on 
the Salton Sea playa is one of the strategies under consideration by IID for long term control of salt dust from 
the playa as the Salton Sea recedes. These ponds have a substantial solar energy generating potential proven 
by demonstrations in other regions. If a planned demonstration in the Imperial Valley is successful, the ponds 
would provide a self funding dust solution and a source of renewable energy to meet renewable portfolio 
requirements for IID or other utilities._x000D__x000D_The ponds need thousands of tons of concentrated 
salt brine to capture and hold solar energy. The most abundant local source is the Salton Sea, which would 
benefit environmentally from removal of salts as the salinity is rising and will continue past the point of 
ecological collapse absent any large scale salt extraction. Removal of salts by conventional evaporation 
ponds would only accelerate the damage to the Salton Sea. _x000D_For this reason, a practical 
implementation of salt gradient solar ponds in the Imperial region would require substantial desalination 
capacity to extract salt from the Salton Sea while retaining the water to return to the Sea. Distillation of 
Salton Sea water using low grade thermal energy has been tested by a project underway for several years at a 
CalEnergy geothermal plant in the region. The distilled water product is of high quality and may be suitable 
for a wide range of local uses. Direct return of the distilled water to the Salton Sea would not be cost 
effective. Being very high in salinity, the Salton Sea would get nearly the same dilution benefit from an acre 
foot of slightly brackish groundwater or agricultural drain water as from an acre foot of distilled water. It 
would make economic sense to deliver the distilled water to end users or blend it for use in local agriculture 
in exchange for brackish water delivered to the Sea._x000D__x000D_The largest local source of brackish 
water that could be developed without a negative impact on other regional water users is East Mesa 
groundwater. East Mesa is estimated to hold in excess of 1 million acre feet of water, mostly brackish. This 
aquifer is nearly full and could be developed for a period of time without recharge. However, long term 
sustainable development would require recharge. The best source for recharge of East Mesa is the unused 
entitlement of Colorado River supplies in underrun years, which can only be banked with physical storage 
under current water rights agreements._x000D__x000D_The longer term purpose of this project is to use the 
desalination capacity of proposed salt gradient solar ponds to provide new water supplies for regional users 
by delivering distilled Salton Sea water for direct local use or blending with brackish water for agricultural 
use and making an in lieu exchange for Colorado River water that would be _x000D_freed up by farms using 
the reclaimed water. The Salton Sea would be replenished with brackish groundwater in a one for one 
exchange with water drawn out for distillation._x000D__x000D_Cost estimates for blended Salton Sea 
distillate and brackish water delivered to local agriculture in exchange for Colorado river water range from 
$356/AF if the brackish water blended is close to 1,000 mg/Lit. TDS. That is the best case estimate for East 
Mesa groundwater TDS. At the worst case East Mesa TDS estimate of 3,000 mg/Lit., the cost of blended 
water would be about $528/AF. See the attached cost estimate spreadsheets for details. The cost estimates are 
based on East Mesa brackish groundwater developed and recharged at Iris Wash and delivered through the Z 
Drain/Spill to the Salton Sea shore for blending with distilled Salton Sea Water and delivery to local farms or 
wildlife habitat. The amount estimated is 17,000 AF/yr of blended product. The limit on the amount is the 
capacity of the Z Drain to handle additional flows estimated at 13,000 AF/yr (see attached drain flow and 
capacity spreadsheets for details). In any case, the cost of blended distillate and brackish groundwater/drain 
water will be less than the $551/AF development fee IID charges new industrial users for quantities in that 
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range. The model can be replicated at other locations that can deliver brackish water to the Salton Sea up to 
the limit of brackish water recharge by underruns.

Additional Information
The project proposed is complex and needs to executed in phases. It also will involve several innovations to 
tailor existing technologies to regional conditions. Therefore certain pilot tests, and groundwater evaluation 

  studies will need to be carried out before constructing any long term infrastructure.East Mesa 
groundwater development needs to be more carefully evaluated with test wells and a comprehensive survey. 
IID has estimated the cost of evaluating East Mesa groundwater at upwards of $400,000. Focusing 
development on a few specific sites with limited groundwater withdrawal may reduce the near term cost of 
an East Mesa groundwater evaluation by limiting the scope. However a full evaluation will eventually be 

  needed if the resource is to be extensively developed. Development of groundwater in East Mesa and 
recharge via the Coachella canal is likely to require legal, water rights, infrastructure use, and land use 
agreements between IID, Imperial County, the Coachella Valley Water District, the BLM, and the Bureau of 
Reclamation. These agreements will probably take time to work out. Pilot and demonstration tests can be 
pursued prior to the conclusion of agreements as long as there are benefits to the tests even if negotiations 

  fail.Near term provision of drain and groundwater to new geothermal power plants for cooling use will 
require removal of suspended solids and microorganisms by micro-filtration or ultra-filtration. These 
filtration technologies are well established, however a pilot test would be needed to verify treatment of local 
waters to cooling water standards. Water chemistry in the drains considered for delivery should be analyzed 

  over time to observe any variability.An ongoing pilot and demonstration test is being carried out at the 
CalEnergy Salton Sea Unit 1&2 geothermal power plants to refine and demonstrate a waste heat thermal 
desalination technology, Vertical Tube Evaporation (VTE) for conversion of Salton Sea water to potable 
water and brine concentrate. This project is already funded by the Bureau of Reclamation and the California 
Department of Water Resources (DWR) under a Prop. 50 grant and is well underway. The proposal to the 
DWR included limited testing of local river and brackish water sources. Data from this project indicates that 
it is feasible to distill Salton Sea water to a high quality product water and concentrate the salts to the near 

  saturation brine needed by salt gradient solar ponds.The VTE technology has previously been 
demonstrated at three California power plants for reclamation of cooling tower blow-down using waste heat 
from the plant as the driving energy. This approach is proposed in this project at new local geothermal plants 
to convert blow-down to distilled water for blending with brackish groundwater if needed to meet cooling 

  water quality standards.IID has moved forward on a proposal to build a 5 acre salt gradient solar pond 
demonstration on Salton Sea playa 1/2 mile from the VTE test site at CalEnergy Units 1&2. The intention of 
the salt gradient solar pond concept is to use electrical generation at peak temperatures (just below the water 
boiling point) to create a renewable energy revenue stream. This will pay the cost of building and operating 
the ponds while locking down hundreds or thousands of acres of playa dust. Salton Sea playa dust would be 
permanently contained under a plastic pond liner, a layer of gypsum precipitated from the Salton Sea water, 
and during the years of operation, by ten feet of salt water. Initial projections indicate that the ponds can pay 
for themselves with electric power sales. Certain innovations will be needed to tailor the salt gradient solar 
pond technology to conditions in the Imperial Valley such as high heat, high winds, high evaporation rates, 
unique brine chemistry, and a lack of available freshwater. This will require a series of tests at the 
demonstration pond of several strategies and innovations under consideration to meet local conditions. A 
budget for this aspect of the project has been drawn up and partial funding has been offered by IID. These 

  amounts are in the budget figures.The VTE demonstration plant  will concentrate the Salton Sea brine 
needed to fill the 5 acre demonstration pond. Provided this project moves forward, the VTE demonstration 
plant will later be moved to the 5 acre demonstration pond to maintain the pond gradient and demonstrate 
distillation of Salton Sea water using heat from the pond.  A smaller VTE unit was used for the same purpose 
in 1985 on a 1/2 acre DWR salt gradient solar pond test at Los Banos. Reclamation of agricultural drain 
water in the San Joaquin Valley was the purpose of that test. Distillation using heat from a salt gradient solar 
pond has been shown to be several times more efficient than electric generation and can operate at a much 

  lower temperature range.After completion of the tests and evaluations described, financing, permitting, 
  and construction of permanent infrastructure for each aspect of the proposed project concept can proceed.
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Water Supply Benefits 1

In the near term, the project will provide up to 5,600 AF/yr of cooling water to two 
geothermal power plant sites or 11,200 AF/yr in total. In the longer term, the project can 
provide 17,000 AF/yr of blended distillate and brackish water to agriculture or habitat 
in the Wister with an in lieu exchange for Colorado River water. If East Mesa 
groundwater recharge by underruns can meet the high end estimate of 55,000 AF/yr, 
then the project could provide up to 52,000 AF/yr of total long term sustainable supply.

Flood Protection/Stormwater Management Benefits 2

Ecosystem Restoration/Management Benefits1

In the near term, the project will add flow to two or more specific drains, providing a 
  small offset to expected drain flow reductions.In the long term, the salt gradient 

solar ponds will provide substantial ecosystem benefits by withdrawing 400,000 tons of 
salt or more annually from the Salton Sea, thus delaying a predicted collapse of the 
aquatic ecosystem and loss to fish eating birds that depend on it. Locking down playa 
salt dust under the ponds will provide a public health benefit by reducing blowing salt 
dust in high winds. This is likely to offset damage to wildlife and crops in the area as 
well. The distilled water generated by the salt gradient solar ponds will be free of 
selenium and other contaminants of concern for wildlife that are present in local surface 
waters. Several wildlife habitat facilities are in the project area including the Sonny 
Bono Salton Sea and Wister wildlife refuges with more facilities planned. The distillate 
can be blended with local water supplies delivered to habitat areas to bring them in 

  compliance with standards for contaminant loading in wildlife habitat.The playa salt 
gradient solar pond concept under consideration by IID includes a row of aquatic 
habitat ponds as a wave and earthquake damage buffer between the solar ponds and the 
Salton Sea. These would be maintained at marine salinity with a portion of the distilled 
water produced from the pond operation and can support fish and other aquatic 
organisms.

Demand Management Benefits 1

The project frees up 11,200 AF/yr of Colorado River water from the 25,000 AF/yr new 
industrial allotment for other uses in the near term.  The project has the potential to 
expand long term new water supply by up to 52,000 AF/yr thus reducing demand on 
existing Colorado River supplies.

Public Access Benefits: 1

To the extent that distilled water may be supplied to support wildlife habitat areas, this 
will facilitate bird watching and hunting already practised in those locations. A delay in 
the aquatic ecosystem collapse will allow fishing in the Salton Sea to continue longer 
although that fishery is in decline. Fishing in drains where flow is sustained by addition 
of brackish groundwater is likely to improve.

Power Cost Savings or Production Benefits 1

The near term water treatment facilities at geothermal power plants would use low 
pressure, low energy demand micro-filtration or ultra-filtration to remove suspended 
solids and microorganisms from the brackish water. If needed, reduction in dissolved 

ID 42
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Yes

Yes

Yes

Yes

Title Phased Underrun Storage and Agricultural Wastewater Reclamation Project

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Project Benefits
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solids would be accomplished blending with distilled water produced by reclaiming 
cooling tower blow-down. The blow-down distillation process would be driven by 
waste heat from the geothermal operation. This is more energy efficient than reverse 

  osmosis treatment of brackish water for cooling tower makeup.The long term salt 
gradient solar pond concept has major renewable power production benefits. A 1981 
NASA/JPL study estimated a capacity of 600MW for a large scale salt gradient solar 
pond implementation in the south end of the Salton Sea with competitive renewable 
energy costs at that time. What has changed since then is the reduction in water supply 
to the region, a problem which this project seeks to address. The concept envisioned in 
the 1980's relied on excess water supply from a then rising Salton Sea and brine 
concentration by conventional evaporation ponds. This project seeks to conserve water 
by evaporative reduction on the pond surfaces and reclamation of Salton Sea water for 
beneficial use with no net loss of water to the Sea or the region.

Other Benefits:

The project provides a model for agricultural wastewater reclamation with local reuse, 
exchanges of water within the region to meet the needs of users in various locations, 
treatment and blending of reclaimed wastewater and new brackish groundwater to meet 
specific user quality standards, and an integration of environmental benefits with 
economic development.

Economic Development Benefits 1

The near term project will facilitate the construction of at least two geothermal power 
plants by reducing the cost of new cooling water supply. This would provide dozens of 
jobs for the local economy. Several permanent professional jobs would also be created 

  running the groundwater pumping, recharge, delivery, and treatment operations.The 
long term salt gradient solar pond concept would provide new water supply for various 
industrial projects by in lieu exchange with irrigation water allowing for more economic 
growth. The dust control provided will reduce damage to crops from playa salt dust 
aiding the agriculture industry and avoid damage to public health affecting quality of 
life in the region. The salt gradient solar pond operation will provide dozens of 
permanent professional jobs when fully implemented and hundreds of temporary 
construction jobs to build the ponds and water distribution infrastructure.

Yes

Explanation:

Explanation:
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ID 42 Title Phased Underrun Storage and Agricultural Wastewater Reclamation Project

Status: Project Concept

Commencement: 3

Completion: 4

Funding Needs: Funds are needed to match IID funds for a salt gradient solar pond 
demonstration on the Salton Sea playa. Funds are also needed to evaluate the 
water quality and capacity of the East Mesa groundwater aquifer and the cost 
and effectiveness of groundwater recharge.

Do youhave cost estimates? No

Total Estimated Cost:

Total of planned local funding (cost match):

Total of other non-state or federal funding: $880,000

Total project costs currently unfunded:

Seeking Prop 84 or Prop 1E Funds? 2

Local funding secured? 2

Is there a plan/schedule to finalize project funding? 1

Project Schedule Information

1 - 3 Years

> 6 Years

Project Funding Information

No

No

Yes

Project Status, Needs, and Readiness to Proceed
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ID 42 Title Phased Underrun Storage and Agricultural Wastewater Reclamation Project

Explanation We have process flow diagrams, water cost estimates, drain flow and capacity data, and 
water chemistry data for specific drains, rivers, and the Salton Sea. We also have 
operational and chemistry data from the VTE Geothermal Desalination Pilot/Demo Project 
on distillation of Salton Sea water with low grade thermal energy.

Are there project technical reports and documentation? 1

Explanation

Is environmental documentation for the project complete? 2

Explanation There is a tentative schedule, but it has been delayed by land use negotiations.

Does the project have a plan and schedule to complete the environmental review? 2

Explanation

Does the project have necessary permits and regulatory approval? 2

Explanation There is a tentative schedule, but it has been delayed by land use negotiations.

Yes

No

No

No

Is there a plan and schedule to complete permitting process? 1Yes

Technical and Environmental Information
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Project ID 42

Phased Underrun Storage and Agricultural Wastewater Reclamation 
Project

GW Development, Banking, Storage 1 Land Use Management 0
Desalination: 1 Economic Incentives 0
Recycled Municipal Water 0 Ag Lands Stewardship 0
Conveyance Improvement 0 Ecosystem Restoration 1
Small Local Storage 1 Recharge Area Protection 1

Water Recrecation 0

Water Exchanges 1
Ag Water Use Efficiency 1

Urban Water Use Efficiency 0

Industrial Proces Water Use Efficiency 1

Flood Risk Management 0

Urban Runoff Management 0

Drinking Water Treatment 1

Multi-Purpose Flood Management 0

GW Aquifer Remediation: 1
Match Quality to Use 1
Pollution Prevention 0
Salinity Management 1

Include regional projects or programs (CWC §10544) #

Effectively integrate water management programs and projects within the Imperial Region and Colorado River Hydrologic 
Region

#

Effectively resolve significant water-related conflicts within or between regions #

Address critical water supply or water quality needs of disadvantaged communities within the region #

Support the effective integration of water management with land use planning #

For eligible storm water and flood management funding, projects which provide multiple benefits, including, but not limited 
to, water quality improvements, ecosystem benefits, reduction of in stream erosion and sedimentation, and groundwater 
recharge #

Drought_Preparedness: #

Use and Reuse Water More Efficiently #

Climate Change Response Action, including support adaptation to climate change, reduce greenhouse gas 
emissions, reduce energy consumption, use clean energy sources to move and treat water

#

Projects that practice, promote, improve, and expand environmental stewardship to protect and enhance the 
environment

#

Protect Surface Water and Groundwater Quality #

Ensure equitable distribution of benefits, increase participation, develop multi-benefit projects, and/or address 
the safe drinking water and wastewater needs of small and disadvantaged communities. #

Increase Water Supply

Reduce Water Demand

Improve Water Quality Resource Stewardship

Flood Management

Yes
Yes
No

No
Yes

No
No
No

Yes
Yes
No

Yes
Yes

No

Yes

No

No

No

Yes
Yes
Yes
No
Yes

Yes

Yes

Yes

DWR Regional Management Strategies

State Program Preferences

Statewide Priorities Addressed

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

State RMS and Preferences
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Does the Project Meet Imperial IRWMP's Goals and Objectives? 1

Contact: Dominick Mendola, Ph.D.
Email: dominick.mendola@gmail.com

Water Supply 0

Regional Policy Goals 1

Water Quality 1
No
Yes

Yes

Yes

Project Contact Information

Project ID 44

Project Goals and Type

Sponsoring Agency Scripps Institution of Oceanography (SIO), University of California 
San Diego (UCSD) 

Title: Senior Engineer
Phone No: (858) 534-8947

Mailing Address: Scripps Institution of Oceanography, University of California, San Diego, 9500 
Gilman Drive, Mail Code 0218, La Jolla, CA 92093-0218

Participating Agencies SIO-led academic consortium will work on the project to advise as needed with 
potential academic collaborators including Cal Poly San Luis Obispo and academic 
laboratory teams affiliated with the San Diego Center for Algae Biotechnology; the SIO-
led team 

Project Location Imperial Valley low productivity agricultural lands with high clay soil 
content with exact location to be determined based on ability to find proper 
agricultural lands, partner farm owners, and access to optimal infrastructure

Goals Multiple
Type Multiple

Environmental Protection/Enhancement 1
Flood Protection/SW Management 0
Other improved economics for agriculture operators 

per unit of water irrigated

Explanation o Water Supply 5: project integrates resources management strategies that diversify the 
regional water supply portfolio through matching water quality to use for degraded water 
supplies (potential drainage and other degraded waters that stretch water supplies for use on 
agricultural lands) with coordinated land use and water management policies. Discharged 
water quality from agricultural lands that adapt this technology will improve due to the high 

 nutrient uptake of algae aquaculture. o Water quality 2a: the algae ponds will be able to 
improve water quality for wastewater reuse and reclamation if future wastewater supplies 

 become available and are suitable for the project’s productso Water quality 2b: the algae 
ponds can be adapted to appropriately use degraded wastewater (should such waters become 
available) for algae aquaculture, extending and creating beneficial use of Colorado River 

 supplies  o Water quality 4: algae aquaculture ponds using waters contributing to 
noncompliance with total maximum daily loads (TDMLs) established by the Colorado River 
Regional Quality Control Board for the Imperial Region can serve as an effective tool for 
reducing loads in waters throughout the agricultural areas where algae aquaculture takes 

 place, removing water quality stressors throughout the agricultural drainage area o 
Environmental protection and enhancement 1: algae aquaculture can serve as an effective 
means to reduce overall loading in a water system, enabling the project to help recognize and 
mitigate impacts to IID drains, the New River, and the Alamo River that could result from 

 reduced flows as a result of development or reclaimed water useo Regional policy goal 5: 

Microalgal Cultivation for Improved Yields, Economic Value and Water Use Efficiency on 
Agricultural lands in the Imperial Valley, CA

Yes
No

General Project Information
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Are sponsors sought? 1Yes

Other Project Information

Project Summary
This project intends to test the concept that microalgae aquaculture, a form of flood-irrigated agriculture, can 
present a potentially attractive future alternative for Imperial Valley growers to replace, at least partially, 
current forage crop farming. The demonstration project would build and operate for a period of five years to 
test the hypothesis for improved economic yields per unit investment and per unit water; open pond algae 
aquaculture utilizes a similar quantity of water to popular forage crops such as alfalfa and Sudan grass. The 
project would be conducted in partnership with a to-be-determined farmer who owns land with high clay 
content in an approved agricultural zone on which forage crops are currently being cultivated. In order to 
demonstrate possible benefits and water use flexibility, the project will utilize multiple water sources, 
including: IID-supplied freshwater, agricultural drainage water, and possibly other water sources, as 
permitted. The project has multiple short-term water use goals: (1) enabling water discharged from the 
project for conventional agriculture reuse, (2) enhancing regional drainage and receiving water quality 
through reductions in nutrient loading in waters, (3) matching water quality to use, and (4) freeing high-value 
IID freshwater supplies by making better use of local waters degraded through industrial, municipal and 
agricultural use. The project would install approximately 10 hectares (25 acres) of shallow clay-soil-lined 
raceway-type “high-rate” algae culture ponds, designed and operated to yield a protein and healthy-fat rich 
algal biomass on a continual, year-round basis. The harvested algae biomass would be processed to yield an 
animal feed supplement sold on the open market. If proper market conditions permit, part or all the 
extractable algae oil components will be separated from the harvested biomass for biofuel production while 
the residual biomass would become a component of a high-protein animal feed. Operational and economic 
tracking of every aspect of the algae production, harvesting and down-stream processing would be conducted 
by the academic consortium partners to produce publishable quality scientific papers documenting the results 
of the project.

Project Purpose and Need
The project serves two important purposes: water quality improvement and algae aquaculture development. 
_x000D_o The project, through removing excess nutrient and other loads from agricultural waters ultimately 
fated for Salton Sea inflow, will, overtime and if scaled up through adoption by conventional growers, lower 
overall nutrient concentration inflows to the Salton Sea. Excessive nutrient concentrations in the Salton Sea, 
especially N and P, contribute to algae blooms in the lake with associated wildlife die-offs, harming the 
environment, conservation efforts and regional tourism in Riverside and Imperial Counties._x000D_o Algae 
aquaculture has the potential to provide, if scaled up and given the appropriate resources through this and 
other projects, (1) a sustainable, domestic and renewable liquid transportation fuel with a lower carbon 

Is the Project Consistent with existing plans? 1
Explanation As algae are agricultural crops and would be cultivated on existing and permitted agricultural 

lands using waters originally allocated to agriculture and thus, in terms of planning, would 
likely fall under agricultural uses in such documents. The project, in addition, is compatible 
with the various plans for Salton Sea Restoration (State of California, including the Species 
Conservation Habitat, Salton Sea Authority) and is compatible with water transfer mitigation 
requirements. The algae project is also compatible and possibly beneficial to the United States 
Fish and Wildlife (USFWS) Sonny Bono National Wildlife Refuge habitat management goals. 
Careful planning and location selection will ensure that interception of drainage waters is done 
to not negatively impact drainage species habitat.

Yes

the areas around the Salton Sea and the majority of the Imperial Valley constitute 
disadvantaged communities and stand to suffer disproportionally from any policy or project 
that reduces the quality of Salton Sea ecology; current high nutrient inflows into the Salton 
Sea enable algae blooms to disrupt the local ecosystem, causing massive fish and bird die-
offs; upstream algae aquaculture the reduces overall nutrient loading to the Salton Sea will 
help reduce the intensity of future Salton Sea algae blooms. 
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footprint than common sources, (2) sustainable, domestic and renewable gas through a digester process with 
a lower carbon footprint than common gas sources, (3) a high protein animal feed able to replace 
unsustainable fish meal, (4) a high value and nutritional human food source, and (5) an organic fertilizer. If 
allowed to develop, scale and flourish in Imperial Valley, algae biomass has the potential to foster economic 
development throughout the region, help meet regional, state and national renewable energy and fuel goals, 
and provide regional growers with a productive crop that has a higher value in revenue per unit water and 
land than conventional crops.

Additional Information
Please note that we are actively seeking additional local funding (cost match) in addition to what is listed in 
the funding portion of this project form. 
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Water Supply Benefits 1

However, yield benefits would depend on which water uses the algae aquaculture 
replaces and what water sources the algae aquaculture offsets through reuse of waters or 
use of degraded water sources.

Flood Protection/Stormwater Management Benefits 2

Ecosystem Restoration/Management Benefits1

The algae ponds will reduce nutrient and other contaminant loading in waters 
discharging into the local riparian systems, drainage canals, and Salton Sea, enhancing 
and better managing the local ecosystems.

Demand Management Benefits 1

The project will use degraded waters as well as IID freshwater in multiple pond cycles 
as opposed to continuous inflows of IID freshwater; quantity of acre-feet offset will 
depend on final project location, design, and what freshwater-using crop the algae 
systems replace when scaled on conventional agricultural lands.

Public Access Benefits: 1

The algae ponds will reduce nutrient loading in waters discharging into the Salton Sea, 
enhancing and better managing the recreation areas in and near the lake. In addition, the 
project’s ponds, if the project is successful and scaled up, will have air quality benefits 
by acting as a dust sink, helping to mitigate air quality health risks associated with 
recreation and public access near the Salton Sea.

Power Cost Savings or Production Benefits 1

The harvested algae biomass can be used to produce biogas for electricity and biofuel 
for vehicles or to run generators. Algae for biogas for electricity are a renewable energy 
source that can help meet renewable energy mandates. Algae produced for fertilizer can 
save on energy use for fertilizer production plants; however, these benefits will 
probably be realized out of the region, where they are produced.

Other Benefits:

If the final demonstration proves successful and this leads to algae systems replacing 
conventional agriculture field crops, the adoption of algae systems in Imperial Valley 
offers a high-value crop for those in local agriculture, a high-protein animal feed to 
support local operations, biofuel to meet California's Low Carbon Fuel Standard, biogas 
to contribute to IV's renewable energy portfolio, to turn IV into a hub for algal 

ID 44

Yes

No

Yes

Yes

Yes

Yes

Title Microalgal Cultivation for Improved Yields, Economic Value and Water Use 
Efficiency on Agricultural lands in the Imperial Valley, CA

Economic Development Benefits 1

If this project succeeds in leading the way for the growth of algae aquaculture in IV, 
algae systems will provide a high-value crop for the agricultural industry and a high-
yielding biofuel and renewable energy source for IV's growing “green” economy. The 
collective impact of such algae systems could turn IV into a hub for biofuel and 
biotechnology while sustaining multiple agriculture, research and “green” employment 
and educational opportunities.

Yes

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Project Benefits
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biotechnology development, to convert unproductive high-clay soils into productive 
agricultural lands and possibly to act as a sink for dangerous dust from exposed Salton 
Sea playa. 
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ID 44 Title Microalgal Cultivation for Improved Yields, Economic Value and Water Use 
Efficiency on Agricultural lands in the Imperial Valley, CA

Status: Project Concept

Commencement: 3

Completion: 4

Funding Needs: Currently, project is not funded. 

Do youhave cost estimates? Yes

Total Estimated Cost: $3,500,000

Total of planned local funding (cost match): $0

Total of other non-state or federal funding: $0

Total project costs currently unfunded: $3,500,000

Seeking Prop 84 or Prop 1E Funds? 2

Local funding secured? 2

Is there a plan/schedule to finalize project funding? 2

Project Schedule Information

1 - 3 Years

> 6 Years

Project Funding Information

No

No

No

Project Status, Needs, and Readiness to Proceed
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ID 44 Title Microalgal Cultivation for Improved Yields, Economic Value and Water Use 
Efficiency on Agricultural lands in the Imperial Valley, CA

Explanation However, the SIO academic consortium has multiple reports and system designs on algae 
production systems and their benefits, but none written specifically for this project. Many of 
the system designs are adaptable to the Imperial Region and the scales of the project. The 
SIO lab leading the project is a photobiology laboratory and has access to multiple 
engineering, productivity and life cycle analyses studies on algal culturing systems and their 
associated benefits.

Are there project technical reports and documentation? 2

Explanation However, the project will likely be able to operated as a conventional agricultural operation 
of the partnered farmers and growers and be able to operate under their environmental 
requirements.

Is environmental documentation for the project complete? 2

Explanation Please see question 32.

Does the project have a plan and schedule to complete the environmental review? 2

Explanation Please see question 32.

Does the project have necessary permits and regulatory approval? 2

Explanation Please see question 32.

No

No

No

No

Is there a plan and schedule to complete permitting process? 2No

Technical and Environmental Information
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Project ID 44

Microalgal Cultivation for Improved Yields, Economic Value and Water 
Use Efficiency on Agricultural lands in the Imperial Valley, CA

GW Development, Banking, Storage 0 Land Use Management 1
Desalination: 0 Economic Incentives 0
Recycled Municipal Water 1 Ag Lands Stewardship 1
Conveyance Improvement 0 Ecosystem Restoration 1
Small Local Storage 0 Recharge Area Protection 0

Water Recrecation 1

Water Exchanges 1
Ag Water Use Efficiency 1

Urban Water Use Efficiency 0

Industrial Proces Water Use Efficiency 0

Flood Risk Management 0

Urban Runoff Management 0

Drinking Water Treatment 0

Multi-Purpose Flood Management 0

GW Aquifer Remediation: 0
Match Quality to Use 1
Pollution Prevention 1
Salinity Management 0

Include regional projects or programs (CWC §10544) #

Effectively integrate water management programs and projects within the Imperial Region and Colorado River Hydrologic 
Region

#

Effectively resolve significant water-related conflicts within or between regions #

Address critical water supply or water quality needs of disadvantaged communities within the region #

Support the effective integration of water management with land use planning #

For eligible storm water and flood management funding, projects which provide multiple benefits, including, but not limited 
to, water quality improvements, ecosystem benefits, reduction of in stream erosion and sedimentation, and groundwater 
recharge #

Drought_Preparedness: #

Use and Reuse Water More Efficiently #

Climate Change Response Action, including support adaptation to climate change, reduce greenhouse gas 
emissions, reduce energy consumption, use clean energy sources to move and treat water

#

Projects that practice, promote, improve, and expand environmental stewardship to protect and enhance the 
environment

#

Protect Surface Water and Groundwater Quality #

Ensure equitable distribution of benefits, increase participation, develop multi-benefit projects, and/or address 
the safe drinking water and wastewater needs of small and disadvantaged communities. #

Increase Water Supply

Reduce Water Demand

Improve Water Quality Resource Stewardship

Flood Management

No
No
Yes

No
No

Yes
No
Yes

Yes
No
Yes

Yes
Yes

No

No

No

No

No

No
No
Yes
Yes
No

Yes

Yes

Yes

DWR Regional Management Strategies

State Program Preferences

Statewide Priorities Addressed

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

State RMS and Preferences
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Does the Project Meet Imperial IRWMP's Goals and Objectives? 1

Contact: Peter B. Heifetz, Ph.D.

Email: pheifetz@earthlink.net

Water Supply 1

Regional Policy Goals 1

Water Quality 1
Yes
Yes

Yes

Yes

Project Contact Information

Project ID 45

Project Goals and Type

Sponsoring Agency The Gas Technology Institute (GTI)

Title: Principal, Heifetz 
BioConsulting 

Phone No: (858) 353-3630
Mailing Address: 10805 Birch Bluff Avenue, San Diego, CA 92131

Participating Agencies Heifetz BioConsulting, Scripps Institution of Oceanography (SIO), UCSD, University 
of Connecticut

Project Location TBD optimal Imperial Valley locations

Goals Multiple
Type Multiple

Environmental Protection/Enhancement 1
Flood Protection/SW Management 0
Other Increased value crops per water used

Explanation o Water Supply 5: project integrates resources management strategies that diversify the 
regional water supply portfolio through matching water quality to use for freshwater and 
degraded water supplies (including, but not limited to possible drainage, riparian, Salton Sea, 
brackish groundwater, and reclaimed wastewater) with coordinated land use and water 
management policies, improving discharge water quality for regional environmental 
enhancement and demonstrating technology that can be used upstream in Imperial Valley 
agricultural lands for removing water quality contaminants and for reuse of irrigation waters 
on conventional agriculture. This stretches supply utility since waters can be used longer on 
agricultural lands (as long as the use of liners and other technology prevent saline waters 
from contaminating the lands) due to high salt tolerance in macroalgae and due to the 

 lowering of system evaporative water loss in closed high-humidity greenhouses. o Water 
supply 6: the project will be able to use, if available and feasible, brackish and saline 

 groundwater for beneficial use.o Water quality 2a: macroalgae growth systems will be able 
to improve water quality for wastewater reuse and reclamation if future wastewater supplies 

 become available.o Water quality 2b: macroalgae growth systems can be adapted to 
appropriately use degraded wastewater (should such waters become available) for algae 

 aquaculture, extending and creating beneficial use of Colorado River supplies . o Water 
quality 4: macroalgae growth systems using waters contributing to or in noncompliance with 
total maximum daily loads (TDMLs) established by the Colorado River Regional Quality 
Control Board for the Imperial Region can serve as an effective tool for reducing loads in 

 waters.o Environmental protection and enhancement 1: algae aquaculture can serve as an 
effective means to reduce overall loading in a water system, enabling the project to help 
recognize and mitigate impacts to IID drains, the New River, and the Alamo River that could 
result from reduced flows as a result of development or reclaimed water use.

Macroalgae Solutions for the Imperial Valley and Salton Sea Region

Yes
No

General Project Information
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Are sponsors sought? 1Yes

Other Project Information

Project Summary
We propose to convert macroalgae, customarily cultivated in open aquatic systems, into a new, broadly 
deployable terrestrial crop suitable for farm production in the Imperial Valley (IV) using modifications of 
existing agricultural practices, especially greenhouses. Specifically, we plan to use tools of modern selective 
breeding and high-throughput genetic screening to develop strains of fast-growing macroalgae with desirable 
commercial properties, and demonstrate cultivation techniques that can use low-quality water and non-arable 
land including those subject to salt and nutrient contamination making them unsuitable for conventional 
agriculture. In addition, seaweed for direct human consumption offers a high-value human health food able 
to target the vegan, vegetarian, kosher, gluten-free and other high-value food markets. Seaweed for human 
consumption (and other high-value seaweed products and byproducts) offers to turn low-productive land into 
productive revenue-generating acreage.  The proposed research and development will enable the IV 
agricultural use changes that are necessary to enable easy adaptation of IV lands for seaweed growth. This in 
turn will allow IV farmers to demonstrate a better value of crop produced for water used, to match water 
quality to use and, due to the ability of many seaweed types to flourish in salinities greater than those found 
in freshwater, to stretch water supplies through cycling-up water salinity concentrations instead of 
discharging straight to agricultural drains.

Project Purpose and Need
The project serves two important purposes: Salton Sea inflows water quality enhancement and algae 
aquaculture economic development. _x000D_o The project, through removing excess nutrient and other 
loads from Salton Sea inflow waters will, overtime and if scaled, lower overall nutrient concentrations in 
riparian systems, agricultural drains and the Salton Sea compared to if agricultural lands were to maintain the 
status quo for water use practices. Excessive nutrient concentrations in the Salton Sea, especially N and P, 
contribute to algae blooms in the lake with associated wildlife die-offs, harming the environment, 
conservation efforts and regional tourism in Riverside and Imperial Counties._x000D_o Algae aquaculture 
has the potential to provide, if scaled up and given the appropriate resources through this and subsequent 
projects, (1) a sustainable, domestic and renewable liquid transportation fuel with a lower carbon footprint 
than common sources, (2) sustainable, domestic and renewable gas through a digester process with a lower 
carbon footprint than common gas sources, (3) high protein animal feed able to replace, at least partially, 
unsustainable ocean fish meal, (4) high value and nutritional human foods, including a purely vegetable 
source of healthful polyunsaturated fatty acids, and (5) organic fertilizer. If allowed to develop, scale and 
flourish in Imperial Valley, algae biomass has the potential to foster economic development throughout the 
region, help meet regional, state and national renewable energy and fuel goals, and provide regional growers 
with a productive crop that has a higher value in revenue per unit water and land than conventional crops. 

Additional Information
o Macroalgae (seaweeds and filamentous green, red and brown algae) can be cultivated and harvested using 
efficient, simple and robust techniques that are currently well-established at very large scales globally.  
Annual biomass yields (dry weight) range from 50 to 320 metric tons per hectare per year for closed and 
open systems, respectively. Coupled with their suitability for reliable inland biocontainment and established 
genetics this makes macroalgae a compelling choice for current and future initiatives designed to maximize 
biological conversion of sunlight energy and waste nutrients into food, feed and fuel/chemical products. A 
three-phase non-marine seaweed strategy is envisioned for California and the Imperial Valley region. Phase 
I, the open-system seaweed cultivation in the Salton Sea, utilizes proven conventional production 
technologies for upstream cultivation and downstream harvest and processing. The product stream would 

Is the Project Consistent with existing plans? 1
Explanation While only at the conceptual stage, the project would likely be consistent with the County 

plans and is compatible with the various plans for Salton Sea Restoration (State of California, 
including the Species Conservation Habitat, Salton Sea Authority). The algae project would 
likely be compatible and possibly beneficial to the United States Fish and Wildlife (USFWS) 
Sonny Bono National Wildlife Refuge habitat management goals.

Yes



Imperial IRWMP
include high-value sulfated polysaccharides (agar, alginate) and biomass residues with optimal feedstock 
characteristics for secondary bioconversion to fuels and chemicals or utilization as amino acid-balanced high 
protein feed supplements. Phase II, closed-system terrestrial seaweed cultivation, utilizes low-cost 
greenhouse systems for water and nutrient conservation and gaseous carbon fertilization via uptake of waste 
CO2. Optimization of seaweed biomass composition by means of genetic selection and classical breeding 
will enable high-value food products and ingredients for domestic and export markets that have superior 
nutritional value. Phase III, open/closed-system commodity-scale terrestrial seaweed cultivation, aims to 
adapt seaweed production to conventional field agriculture, allowing the productive use of salt-contaminated 
groundwater otherwise unsuitable for crop production and matching the productivity and growth advantages 
of seaweeds to the economies of scale enabled by modern agricultural operations. While significant R&D 
will be required, success in establishing such terrestrial seaweed farming systems has the potential to 
revolutionize agriculture in the Imperial Valley region as well as to address the scale demands of petroleum-

 based fuel and chemical feedstock replacement.o This project form encompasses phase II of the 
 macroalgae initiatives.o Please note that we are actively seeking additional local funding (cost match) in 

 addition to what is listed in the funding portion of this project form. o Species:  optimized thermotolerant 
seaweed strains developed through natural selection, breeding and genetics.  Rhodophyte (Gracilaria) and 

 chlorophyte (Ulva) are best options.o Product Opportunity:  high-value sea vegetables for domestic and 
Asian export markets; biofuels. Market opportunity is clean, high-quality and environmentally sound and 
sustainable production; R&D goal is improved nutritional qualities including vitamins and essential fatty 
acids (omega-3, ARA, DHA);  Medium term research horizon, with near-term opportunities utilizing existing 

 but lower-value strainso Culture Options:  low-cost greenhouse and spray-irrigation systems are under 
development at capital costs of $300,000–500,000 per hectare
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Water Supply Benefits 1

If this technology proves successful here and then is allowed for adaptation to 
conventional agricultural lands, reuse of agricultural runoff, drainage waters, 
wastewater, and saline water sources, and the recycling of waters in high-humidity 
greenhouses would free up freshwater supplies traditionally allocated for the land under 
cultivation; for example, for every 1 acre of land that has traditionally grown alfalfa, 
approximately 6 ac-ft per acre of IID freshwater per year will be saved from use on that 
land in favor of using alternative and degraded water sources. Alternatively, for 
example, if a closed greenhouse, through decreased net system evaporation and the 
reuse of waters with increasing salinity, were to utilize 1 ac-ft freshwater per year on 
lands traditionally used to grow alfalfa, approximately 5 ac-ft per acre per year of IID 
freshwater would be saved from direct use on that land.

Flood Protection/Stormwater Management Benefits 2

Ecosystem Restoration/Management Benefits1

The algae cultivation systems will reduce nutrient and other contaminant loading in 
waters discharging into the local riparian systems, drainage canals, and Salton Sea, 
enhancing and better managing the local ecosystems.

Demand Management Benefits 1

The project will use runoff, drainage, wastewater, and  cycled saline water instead of 
IID freshwater; quantity of acre-feet offset will depend on final project location, design, 
and what freshwater-using crop the algae systems replace when scaled on conventional 
agricultural lands.

Public Access Benefits: 1

The macroalgae cultivation systems will reduce nutrient loading in waters discharging 
into the Salton Sea, enhancing and better managing the recreation areas in and near the 
lake. The project also supports the nearby USFWS Sonny Bono National Wildlife 
Refuge’s mission of providing public access to outdoor recreational opportunities.

Power Cost Savings or Production Benefits 1

The harvested algae biomass and post-processing residues can be used to produce 
biogas and biofuel. Algae for biogas for electricity are a renewable energy source that 
can help meet renewable energy mandates. 

Other Benefits:

 If the final demonstration proves successful and this leads to macroalgae systems 

ID 45

Yes

No

Yes

Yes

Yes

Yes

Title Macroalgae Solutions for the Imperial Valley and Salton Sea Region

Economic Development Benefits 1

If this project succeeds in leading the way for the growth of macroalgae aquaculture in 
IV, seaweed algae systems will provide a high-value crop for the agricultural industry, 
including for human consumption, and a high-yielding biofuel and renewable energy 
source for IV's growing “green” economy. The collective impact of such macroalgae 
systems could turn IV into a hub for biofuel and biotechnology while sustaining 
multiple agriculture, research and “green” employment and educational opportunities.

Yes

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Project Benefits
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replacing conventional agriculture field crops on low quality lands, the adoption of 
macroalgae systems in Imperial Valley offers a high-value crop for those in local 
agriculture, a high-protein food choice to better translate water imported to the valley 
into value to the economy, biofuel to meet California's Low Carbon Fuel Standard, and 
biogas to contribute to IV's renewable energy portfolio. In addition, such a 
transformation will turn IV into a hub for algal development and convert unproductive 
high-clay soils into productive agricultural lands.   
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ID 45 Title Macroalgae Solutions for the Imperial Valley and Salton Sea Region

Status: Project Concept

Commencement: 3

Completion: 3

Funding Needs: Funding is required to adapt existing selective breeding methodologies, to 
optimize productivity in Imperial Valley-specific environmental conditions, and 
to enhance yields of value-creating compositional elements including specific 
nutrients (such as omega-3 fatty acids and other fats/oils).  The project team has 
already identified strains of red seaweed that are able to survive the elevated 
temperatures expected in the Imperial Valley.  These would require further 
adaptation to site water conditions, as well as extensive breeding for optimal 
composition.  Preliminary greenhouse design has been completed as part of a 
DOE-funded Phase One project led by GTI and including the proposed project 
team.  This design will need to be scaled up and validated for Imperial Valley 
conditions.

Do youhave cost estimates? Yes

Total Estimated Cost: $5,000,000

Total of planned local funding (cost match): $500,000

Total of other non-state or federal funding: $0

Total project costs currently unfunded: $4,500,000

Seeking Prop 84 or Prop 1E Funds? 2

Local funding secured? 2

Is there a plan/schedule to finalize project funding? 2

Project Schedule Information

1 - 3 Years

3 - 6 Years

Project Funding Information

No

No

No

Project Status, Needs, and Readiness to Proceed
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ID 45 Title Macroalgae Solutions for the Imperial Valley and Salton Sea Region

Explanation The GTI-led academic consortium has multiple reports and system designs on macroalgae 
production systems and their benefits, but only preliminary reports written specifically for 
this project. Many system designs are adaptable to the Imperial Region and the scales of the 
project. The academic team leading the project has access to multiple engineering, 
productivity and life cycle analyses studies on macroalgal culturing systems and their 
associated benefits.  GTI recently completed a DOE-funded Phase One project to develop 
initial designs for the seaweed greenhouse facility, and the reports from that program are 
available.

Are there project technical reports and documentation? 2

Explanation No. However, the project will likely be able to operated as a conventional greenhouse 
agricultural operation of the partnered farmers and growers and be able to operate under 
their environmental requirements. Additional documentation and environmental work may 
need to be completed based on final project locations and how degraded and cycled water 
use infrastructure impacts environmental quality. 

Is environmental documentation for the project complete? 2

Explanation No. However, please see question 32.

Does the project have a plan and schedule to complete the environmental review? 2

Explanation No. However, please see question 32.

Does the project have necessary permits and regulatory approval? 1

Explanation No. However, please see question 32.

No

No

No

Yes

Is there a plan and schedule to complete permitting process? 2No

Technical and Environmental Information
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Project ID 45
Macroalgae Solutions for the Imperial Valley and Salton Sea Region

GW Development, Banking, Storage 0 Land Use Management 1
Desalination: 0 Economic Incentives 0
Recycled Municipal Water 1 Ag Lands Stewardship 1
Conveyance Improvement 0 Ecosystem Restoration 1
Small Local Storage 0 Recharge Area Protection 0

Water Recrecation 1

Water Exchanges 1
Ag Water Use Efficiency 1

Urban Water Use Efficiency 0

Industrial Proces Water Use Efficiency 0

Flood Risk Management 0

Urban Runoff Management 0

Drinking Water Treatment 0

Multi-Purpose Flood Management 0

GW Aquifer Remediation: 0
Match Quality to Use 1
Pollution Prevention 1
Salinity Management 0

Include regional projects or programs (CWC §10544) #

Effectively integrate water management programs and projects within the Imperial Region and Colorado River Hydrologic 
Region

#

Effectively resolve significant water-related conflicts within or between regions #

Address critical water supply or water quality needs of disadvantaged communities within the region #

Support the effective integration of water management with land use planning #

For eligible storm water and flood management funding, projects which provide multiple benefits, including, but not limited 
to, water quality improvements, ecosystem benefits, reduction of in stream erosion and sedimentation, and groundwater 
recharge #

Drought_Preparedness: #

Use and Reuse Water More Efficiently #

Climate Change Response Action, including support adaptation to climate change, reduce greenhouse gas 
emissions, reduce energy consumption, use clean energy sources to move and treat water

#

Projects that practice, promote, improve, and expand environmental stewardship to protect and enhance the 
environment

#

Protect Surface Water and Groundwater Quality #

Ensure equitable distribution of benefits, increase participation, develop multi-benefit projects, and/or address 
the safe drinking water and wastewater needs of small and disadvantaged communities. #

Increase Water Supply

Reduce Water Demand

Improve Water Quality Resource Stewardship

Flood Management

No
No
Yes

No
No

Yes
No
Yes

Yes
No
Yes

Yes
Yes

No

No

No

No

No

No
No
Yes
Yes
No

Yes

No

Yes

DWR Regional Management Strategies

State Program Preferences

Statewide Priorities Addressed

Yes

Yes

No

No

Yes

Yes

Yes

Yes

No

State RMS and Preferences
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Does the Project Meet Imperial IRWMP's Goals and Objectives? 1

Contact: Dominick Mendola, Ph.D.
Email: dominick.mendola@gmail.com

Water Supply 0

Regional Policy Goals 1

Water Quality 1
No
Yes

Yes

Yes

Project Contact Information

Project ID 46

Project Goals and Type

Sponsoring Agency Scripps Institution of Oceanography (SIO), University of California 
San Diego (UCSD) 

Title: Senior Engineer
Phone No: (858) 534-8947

Mailing Address: Scripps Institution of Oceanography, University of California, San Diego, 9500 
Gilman Drive, Mail Code 0218, La Jolla, CA 92093-0218

Participating Agencies The Imperial Irrigation District (IID). Additionally: other academic researchers from 
California institutions of higher learning to be chosen and led by the sponsoring agency. 
These academic partner and researchers will include, but not be limited to: alg

Project Location Imperial Valley, CA on recently-exposed Salton Sea lakebed (playa). The 
final project location will be determined early-on during the 1-yr proposal 
refinement period based on a comprehensive site evaluation matrix designed 
to weight algae project-specific

Goals Multiple
Type Multiple

Environmental Protection/Enhancement 1
Flood Protection/SW Management 0
Other air quality; improved economics for agriculture 

operators per unit of water irrigated

Explanation o Water Supply 5: project integrates resources management strategies that diversify the 
regional water supply portfolio through matching water quality to use for degraded water 
supplies (including, but not limited to possible drainage, riparian, Salton Sea, brackish 
groundwater, reclaimed wastewater) with coordinated land use and water management 
policies, improving discharge water quality for regional environmental enhancement and 
demonstrating technology that can be used upstream in Imperial Valley agricultural lands for 
removing water quality contaminants for reuse of irrigation waters on conventional 

 agriculture, stretching supply utility. o Water supply 6: the project will be able to use, if 
 available and feasible, brackish and saline groundwater for beneficial useo Water quality 

2a: the algae ponds will be able to improve water quality for wastewater reuse and 
 reclamation if future wastewater supplies become availableo Water quality 2b: the algae 

ponds can be adapted to appropriately use degraded wastewater (should such waters become 
available) for algae aquaculture, extending and creating beneficial use of Colorado River 

 supplies  o Water quality 4: algae aquaculture ponds using waters contributing to or in 
noncompliance with total maximum daily loads (TDMLs) established by the Colorado River 
Regional Quality Control Board for the Imperial Region can serve as an effective tool for 

 reducing loads in waterso Environmental protection and enhancement 1: algae aquaculture 
can serve as an effective means to reduce overall loading in a water system, enabling the 
project to help recognize and mitigate impacts to IID drains, the New River, and the Alamo 

Large-Scale Microalgal Cultivation on Recently-Exposed Playa Lands for Improving Salton Sea 
Water Quality and Regional Air Quality

Yes
No

General Project Information
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Are sponsors sought? 1Yes

Other Project Information

Project Summary
Due to reduced total water volume inputs into the Salton Sea coupled with extremely shallow near-shore 
hydrographic features (especially at the Southern end of the Sea), previously submerged lakebed lands 
(playa) are becoming increasingly exposed. The current estimate is that approximately 30,000 hectares of 
playa lands will lie exposed as the water level retreats to the -232 to -234 foot elevations below mean sea 
(oceanic) level. This project has been conceived and designed to address the two major consequences of 
reduction of water input to the Sea and resultant lake level regression: exacerbation of already critically 
degraded Sea water quality, and Aeolian entrainment of fine grained playa sediments which threaten and 
depresses the respiratory health of human populations in the Imperial Valley region. This project proposes to 
install on playa lands a matrix of intelligently-designed and engineered shallow algae culture ponds to 
mitigate these two major regional problems. While mitigating these two major problems, these same algae 
culture ponds will provide other valuable human and environmental services such as: production of valuable 
algae crops and products, capture and recycling of atmospheric and anthropogenic point sources carbon 
dioxide (a common greenhouse gas that has been scientifically documented as increasing in concentration 
over time in the atmosphere, generating negative effects on global ecosystems) and other economic, 
environmental, wildlife and aquatic ecosystem benefits. The project has been conceived for implementation 
in three distinct phases; however, this proposal and its attendant budget only cover the design, construction, 
operation, monitoring and study for the 5-year duration Phase I. Phases II and III (to be funded separately in 
subsequent years) rely on the successes achieved in Phase I. The 30-acre Phase I ponds would be designed 
and operated to demonstrate the myriad benefits and varied operational modes of engineered algal 
aquaculture systems using a variety of local water sources to best match water quality, air quality and 
product production goals. Potential water sources include a combination of Salton Sea, Imperial Irrigation 
District irrigation water, agricultural drainage waters, Alamo River water, New River water, anaerobic 
digester effluent, treated municipal sewage effluent, and possibly in the longer-term saline groundwater. 
Algae biomass produced would be continually and incrementally harvested. Harvesting the algae biomass 
will result in net removal of nutrients and other particulates that would otherwise have flowed into the Salton 
Sea. Processing the nutrient-rich algae biomass would generate a variety of possible products, such as bulk 
organic fertilizers (including Se-rich fertilizer), bulk animal feeds, and renewable energy derived from 
anaerobic digestion of harvested algal biomass, and liquid transportation fuels derived from chemical 
extraction and processing of algal cellular oils. Selection of product mix will be evaluated based upon 
product demand, economic feasibility, regional economic development goals, regional renewable fuel and 
energy goals, and project water sources and qualities. Sales of algae products would help offset operational 

Is the Project Consistent with existing plans? 1
Explanation Yes. The project is consistent with the County plans and is compatible with the various plans 

for Salton Sea Restoration (State of California, including the Species Conservation Habitat, 
Salton Sea Authority) and is compatible with water transfer mitigation requirements. The algae 
project is also compatible and possibly beneficial to the United States Fish and Wildlife 
(USFWS) Sonny Bono National Wildlife Refuge habitat management goals.

Yes

River that could result from reduced flows as a result of development or reclaimed water 
 useo Environmental protection and enhancement 3: by covering playa with algae ponds as 

an effective dust and air quality mitigation measure, the project will support efforts in the 
Imperial Region to create open spaces, trails, parks, and other recreational projects by helping 
ensure that air quality safety concerns do not limit the range or support for such recreational 
opportunities in the region that otherwise would have respiratory health risks for public 

 useo Regional policy goal 5: the areas around the Salton Sea and the majority of the 
Imperial Valley constitute disadvantaged communities and stand to suffer disproportionally 
from any policy or project that reduces the surface area of the Salton Sea resulting in 
exposure of playa, a potential air quality and respiratory health catastrophe. The algae 
aquaculture project directly mitigates exposures through pond coverage. 
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costs of the project. Phase II (under separate funding) would use data gathered from Phase I to refine designs 
and operational protocols for constructing hundreds of acres of ponds on IID-owned or other playa lands. It 
is envisioned that beginning in Phase II and continuing into future expansion Phases III and beyond, suitable 
IID playa lands would be leased under exceptionally favorable terms to Imperial Valley grower-operators 
desiring to enter the algae products agriculture business. If Phases I and II prove successful, project sponsor 
UCSD-SIO and principal partner, IID, would lead the region into Phase III and beyond, which envisions 
construction and operation of 25,000-30,000 acres of algae ponds on playa lands. Such acreage is projected 
to produce approximately half-a-million tons of algae per year, with an attendant commercial value projected 
to be in the hundreds of millions of dollars per year. Algae pond productivity and operational efficiency (as 
has been the case for conventional land-based crop agriculture) is expected to steadily increase over time 
primarily due to the immense level of national investment in algal biotechnology and algal aquaculture 
currently being pursued by both government and private sector algae researchers and commercial systems 
developers. It is on these bases that this pilot demonstration project is proposed for funding and projected to 
be successful for the major goals, objectives and ecosystems services described.

Project Purpose and Need
The project serves three important purposes: playa mitigation, Salton Sea water quality mitigation, and algae 
aquaculture economic development. _x000D_o The exposed playa lands present a potentially serious series 
of problems for (1) the continued integrity and functionality of the vast Salton Sea National Wildlife Refuge, 
(2) the ability of close-surrounding agricultural lands to supply the nation’s earliest crop of seasonally-
important and highly-valuable vegetables, fruits and forage through the microclimates large water bodies 
create, (3) the respiratory health (and, hence, overall health and longevity) of the regional human population 
(due to expected increased frequency and severity of wind-entrained fine-grain sediments entering populated 
regions of the Imperial and Coachella Valleys, and potentially nearby human populations in Arizona, Mexico 
and other adjoining regions), (4) quality of life standards for the local population (due to health hazards), and 
(5) ability of the Imperial Valley to attract and build up a tourism economy on the Salton Sea through water 
activities, camping, bird watching, hiking and fishing._x000D_o The project, through removing excess 
nutrient and other loads from Salton Sea waters and inflows, will, overtime and if scaled to Phase III, lower 
overall Salton Sea nutrient concentrations. Excessive nutrient concentrations in the Salton Sea, especially N 
and P, contribute to algae blooms in the lake with associated wildlife die-offs, harming the environment, 
conservation efforts and regional tourism in Riverside and Imperial Counties._x000D_o Algae aquaculture 
has the potential to provide, if scaled up and given the appropriate resources through this and subsequent 
projects, (1) a sustainable, domestic and renewable liquid transportation fuel with a lower carbon footprint 
than common sources, (2) sustainable, domestic and renewable gas through a digester process with a lower 
carbon footprint than common gas sources, (3) high protein animal feed able to replace, at least partially, 
unsustainable ocean fish meal, (4) high value and nutritional human foods, including a purely vegetable 
source of healthful polyunsaturated fatty acids, and (5) organic fertilizer. If allowed to develop, scale and 
flourish in Imperial Valley, algae biomass has the potential to foster economic development throughout the 
region, help meet regional, state and national renewable energy and fuel goals, and provide regional growers 
with a productive crop that has a higher value in revenue per unit water and land than conventional crops. 
Furthermore, the success of algae aquaculture on playa lands would not limit future algae development to the 
playa, but rather serve as an staging ground, as algae aquaculture advances, for algae initiatives throughout 
the region.

Additional Information
• The ponds in Phases II and III could have the final stage algae ponds integrated with salt accumulation 
ponds currently being explored for Salton Sea salt reduction. The salt accumulated in the ponds would be 
hauled offsite and deposited in land-fill areas close to the Sea. Phase I includes no budget or research 

 directed towards Salton Sea salinity reduction. • Please note that we are actively seeking additional local 
funding (cost match) in addition to what is listed in the funding portion of this project form. 
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Water Supply Benefits 2

However, if this technology proves successful here and then is allowed for adaptation to 
conventional agricultural lands, reuse of agricultural runoff, drainage waters, 
wastewater, and saline water sources would free up freshwater supply traditionally 
allocated for the land under cultivation; for example, for every 1 acre of land that has 
traditionally grown alfalfa, approximately 6 ac-ft of IID freshwater per year will be 
saved from use on that land in favor of using alternative and degraded water sources.

Flood Protection/Stormwater Management Benefits 2

Ecosystem Restoration/Management Benefits1

The algae ponds will reduce nutrient and other contaminant loading in waters 
discharging into the local riparian systems, drainage canals, and Salton Sea, enhancing 
and better managing the local ecosystems.

Demand Management Benefits 1

The project will use runoff, drainage, wastewater, and saline water instead of IID 
freshwater; quantity of acre-feet offset will depend on final project location, design, and 
what freshwater-using crop the algae systems replace when scaled on conventional 
agricultural lands. Thus, the demand management occurs not on this R&D pilot playa 
project, but rather on adaptation of project technology to conventional agricultural 
lands. 

Public Access Benefits: 1

The algae ponds will reduce nutrient loading in waters discharging into the Salton Sea, 
enhancing and better managing the recreation areas in and near the lake. The project 
also supports the nearby USFWS Sonny Bono National Wildlife Refuge’s mission of 
providing public access to outdoor recreational opportunities. In addition, the project’s 
air quality benefits will enable use of existing and creation of future regional 
recreational opportunities as playa land exposures increase through mitigating the 
serious air hazards playa exposure causes. 

Power Cost Savings or Production Benefits 1

The harvested algae biomass can be used to produce biogas for electricity and biofuel 
for vehicles or to run generators. Algae for biogas for electricity are a renewable energy 
source that can help meet renewable energy mandates. Algae produced for fertilizer can 
save on energy use for fertilizer production plants; however, these benefits will 
probably be realized out of the region, where they are produced.

ID 46

No

No

Yes

Yes

Yes

Yes

Title Large-Scale Microalgal Cultivation on Recently-Exposed Playa Lands for 
Improving Salton Sea Water Quality and Regional Air Quality

Economic Development Benefits 1

If this project succeeds in leading the way for the growth of algae aquaculture in IV, 
algae systems will provide a high-value crop for the agricultural industry and a high-
yielding biofuel and renewable energy source for IV's growing “green” economy. The 
collective impact of such algae systems could turn IV into a hub for biofuel and 
biotechnology while sustaining multiple agriculture, research and “green” employment 
and educational opportunities.

Yes

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Project Benefits
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Other Benefits:

If the final demonstration proves successful and this leads to algae systems replacing 
conventional agriculture field crops, the adoption of algae systems in Imperial Valley 
offers a high-value crop for those in local agriculture, a high-protein animal feed to 
support local operations, biofuel to meet California's Low Carbon Fuel Standard, and 
biogas to contribute to IV's renewable energy portfolio. In addition, such a 
transformation will turn IV into a hub for algal biotechnology development, convert 
unproductive high-clay soils into productive agricultural lands and act as a sink for 
dangerous dust from exposed Salton Sea playa.

Explanation:
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ID 46 Title Large-Scale Microalgal Cultivation on Recently-Exposed Playa Lands for 
Improving Salton Sea Water Quality and Regional Air Quality

Status: Project Planning and Feasibility Study

Commencement: 2

Completion: 3

Funding Needs: Currently, project is not funded. IID will offer services equal to approximately 
$350,000 for project costs.  All other project costs  are currently in need of 
funding.

Do youhave cost estimates? Yes

Total Estimated Cost: $5,620,000

Total of planned local funding (cost match): $350,000

Total of other non-state or federal funding: $0

Total project costs currently unfunded: $5,270,000

Seeking Prop 84 or Prop 1E Funds? 1

Local funding secured? 2

Is there a plan/schedule to finalize project funding? 2

Project Schedule Information

< 1 Year

3 - 6 Years

Project Funding Information

Yes

No

No

Project Status, Needs, and Readiness to Proceed
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ID 46 Title Large-Scale Microalgal Cultivation on Recently-Exposed Playa Lands for 
Improving Salton Sea Water Quality and Regional Air Quality

Explanation However, the SIO academic consortium has multiple reports and system designs on algae 
production systems and their benefits, but none written specifically for this project. Many of 
the system designs are adaptable to the Imperial Region and the scales of the project. The 
SIO lab leading the project is a photobiology laboratory and has access to multiple 
engineering, productivity and life cycle analyses studies on algal culturing systems and their 
associated benefits.

Are there project technical reports and documentation? 2

Explanation The project is considered a pilot project for air quality mitigation and as such is covered 
under the existing QSA water transfer EIR/EIS. The water transfer project includes a 
Habitat Conservation Plan (HCP) and the algae project will include the mitigation measures 
outlined in that plan. The project might require a U.S. Army Corps of Engineers Section 
404 permit (Clean Water Act) and a related 401 permit (State of California Regional Water 
Board), but would likely qualify under the existing Nationwide Permit program.

Is environmental documentation for the project complete? 1

Explanation A compliance review of the existing CEQA/NEPA and existing HCP documentation has 
been completed. The site selection process will include the implementation of the various 
criteria in the existing HCP and related permits. Section 404/401 compliance will be

Does the project have a plan and schedule to complete the environmental review? 1

Explanation Yes, with the exception of a possible Section 404/401 permit.

Does the project have necessary permits and regulatory approval? 1

Explanation Yes, CEQA/NEPA is completed. The algae project will adhere to the already established 
mitigation measures included in the existing HCP and related permits. It is anticipated that 
the Section 404/401 process, if required, will be approximately six months.

No

Yes

Yes

Yes

Is there a plan and schedule to complete permitting process? 1Yes

Technical and Environmental Information
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Project ID 46

Large-Scale Microalgal Cultivation on Recently-Exposed Playa Lands 
for Improving Salton Sea Water Quality and Regional Air Quality

GW Development, Banking, Storage 0 Land Use Management 1
Desalination: 0 Economic Incentives 0
Recycled Municipal Water 1 Ag Lands Stewardship 1
Conveyance Improvement 0 Ecosystem Restoration 1
Small Local Storage 0 Recharge Area Protection 0

Water Recrecation 1

Water Exchanges 1
Ag Water Use Efficiency 1

Urban Water Use Efficiency 0

Industrial Proces Water Use Efficiency 0

Flood Risk Management 0

Urban Runoff Management 0

Drinking Water Treatment 0

Multi-Purpose Flood Management 0

GW Aquifer Remediation: 0
Match Quality to Use 1
Pollution Prevention 1
Salinity Management 0

Include regional projects or programs (CWC §10544) #

Effectively integrate water management programs and projects within the Imperial Region and Colorado River Hydrologic 
Region

#

Effectively resolve significant water-related conflicts within or between regions #

Address critical water supply or water quality needs of disadvantaged communities within the region #

Support the effective integration of water management with land use planning #

For eligible storm water and flood management funding, projects which provide multiple benefits, including, but not limited 
to, water quality improvements, ecosystem benefits, reduction of in stream erosion and sedimentation, and groundwater 
recharge #

Drought_Preparedness: #

Use and Reuse Water More Efficiently #

Climate Change Response Action, including support adaptation to climate change, reduce greenhouse gas 
emissions, reduce energy consumption, use clean energy sources to move and treat water

#

Projects that practice, promote, improve, and expand environmental stewardship to protect and enhance the 
environment

#

Protect Surface Water and Groundwater Quality #

Ensure equitable distribution of benefits, increase participation, develop multi-benefit projects, and/or address 
the safe drinking water and wastewater needs of small and disadvantaged communities. #

Increase Water Supply

Reduce Water Demand

Improve Water Quality Resource Stewardship

Flood Management

No
No
Yes

No
No

Yes
No
Yes

Yes
No
Yes

Yes
Yes

No

No

No

No

No

No
No
Yes
Yes
No

Yes

Yes

Yes

DWR Regional Management Strategies

State Program Preferences

Statewide Priorities Addressed

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

State RMS and Preferences
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Does the Project Meet Imperial IRWMP's Goals and Objectives? 1

Contact: Terry Hagen, PE

Email: thagen@cityofelcentro.org

Water Supply 1

Regional Policy Goals 1

Water Quality 1
Yes
Yes

Yes

Are sponsors sought? 1Yes

Yes

Project Contact Information

Project ID 47

Project Goals and Type

Other Project Information

Sponsoring Agency City of El Centro

Title: City Engineer / Public 
Works Director

Phone No: 760.337.4505
Mailing Address: 307 W. Brighton Avenue, El Centro CA 92243

Participating Agencies City of Imperial, Heber Utility District

Project Location various locations

Project Summary
The project proposes interconnecting potable water resources between adjacent city's at various locations. 
The City of El Centro would interconnect with the City of Imperial along La Brucherie Avenue between 
Cruickshank and Wall Rd. Further connection points are along 8th Street (Clark Rd) between Cruickshank 

 and Aten Rd.Interconnection between the City of El Centro and Heber Utility District would occur 
between 3rd Street and McCabe Cove. Further connection points begining at the Intersection of Clark Rd and 

 McCabe to the nearest connection with the Heber Utility District would also be considered.All connections 
would require water valves and water meters to control and measure distribution between adjacent agencies.

Goals Multiple
Type Multiple

Project Purpose and Need
Currently the water treatment plants at these three locations provide water treatment to there own 
jurisdictions without connection points between districts. The interconnection would permit an adjacent 
agency to be provided with water should the water treatment plant shut down and storage water be depleted, 
thus mitigating risks and promoting public safety. The interconnection services would occur at nearest 
connection points for economy as phase I with additional phases creating additional connection points for 

Environmental Protection/Enhancement 0
Flood Protection/SW Management 0
Other

Is the Project Consistent with existing plans? 3
Explanation

Not Sure

Explanation -Support disadvantaged and other communities in meeting drinking water standards. The City 
of El Centro and Heber Utility District is an economic disadvantaged community, as well as 
the region. The project would support system reliability, public safety, 

Interconnection projects between City of El Centro, City of Imperial and the Heber Utility District

No
No

General Project Information



Imperial IRWMP
further mitigation. The project would provide reliability, public safety, promote mutual aid, system 
redundancy and drought response.

Additional Information
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Water Supply Benefits 1

Will provide water supply to agencies in need by tapping into adjacent jurisdictions 
water supply.

Flood Protection/Stormwater Management Benefits 2

Ecosystem Restoration/Management Benefits2

Demand Management Benefits 1

Will provide water supply to agencies in need by tapping into adjacent jurisdictions 
water supply.

Public Access Benefits: 2

Power Cost Savings or Production Benefits 2

Other Benefits:

Public health and public safety by stable water supply.

ID 47

Yes

No

No

Yes

No

No

Title Interconnection projects between City of El Centro, City of Imperial and the 
Heber Utility District

Economic Development Benefits 1

Project provides increase system reliability promoting additional growth in the region.

Yes

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Project Benefits
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ID 47 Title Interconnection projects between City of El Centro, City of Imperial and the 
Heber Utility District

Status: Project Concept

Commencement: 4

Completion:

Funding Needs: The project would be split into phases. Interconnection with Heber Utility 
District is short and can be accomplished with 120,000. The Interconnection 
along La Brucherie would cost about  $500,000, while a future phase for 
interconnection along 8th street would be $780,000. The total to construct  the 
three connections is about $1.4 million.

Do youhave cost estimates? Yes

Total Estimated Cost: $1,400,000

Total of planned local funding (cost match): $0

Total of other non-state or federal funding: $0

Total project costs currently unfunded: $1,400,000

Seeking Prop 84 or Prop 1E Funds? 1

Local funding secured? 2

Is there a plan/schedule to finalize project funding? 2

Project Schedule Information

3 - 6 Years

Project Funding Information

Yes

No

No

Project Status, Needs, and Readiness to Proceed



Imperial IRWMP

ID 47 Title Interconnection projects between City of El Centro, City of Imperial and the 
Heber Utility District

Explanation

Are there project technical reports and documentation? 2

Explanation

Is environmental documentation for the project complete? 2

Explanation

Does the project have a plan and schedule to complete the environmental review? 2

Explanation

Does the project have necessary permits and regulatory approval? 2

Explanation

No

No

No

No

Is there a plan and schedule to complete permitting process? 2No

Technical and Environmental Information
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Project ID 47

Interconnection projects between City of El Centro, City of Imperial and 
the Heber Utility District

GW Development, Banking, Storage 0 Land Use Management 1
Desalination: 0 Economic Incentives 0
Recycled Municipal Water 0 Ag Lands Stewardship 0
Conveyance Improvement 1 Ecosystem Restoration 0
Small Local Storage 0 Recharge Area Protection 0

Water Recrecation 0

Water Exchanges 0
Ag Water Use Efficiency 0

Urban Water Use Efficiency 1

Industrial Proces Water Use Efficiency 0

Flood Risk Management 0

Urban Runoff Management 0

Drinking Water Treatment 1

Multi-Purpose Flood Management 0

GW Aquifer Remediation: 0
Match Quality to Use 0
Pollution Prevention 0
Salinity Management 0

Include regional projects or programs (CWC §10544) #

Effectively integrate water management programs and projects within the Imperial Region and Colorado River Hydrologic 
Region

#

Effectively resolve significant water-related conflicts within or between regions #

Address critical water supply or water quality needs of disadvantaged communities within the region #

Support the effective integration of water management with land use planning #

For eligible storm water and flood management funding, projects which provide multiple benefits, including, but not limited 
to, water quality improvements, ecosystem benefits, reduction of in stream erosion and sedimentation, and groundwater 
recharge #

Drought_Preparedness: #

Use and Reuse Water More Efficiently #

Climate Change Response Action, including support adaptation to climate change, reduce greenhouse gas 
emissions, reduce energy consumption, use clean energy sources to move and treat water

#

Projects that practice, promote, improve, and expand environmental stewardship to protect and enhance the 
environment

#

Protect Surface Water and Groundwater Quality #

Ensure equitable distribution of benefits, increase participation, develop multi-benefit projects, and/or address 
the safe drinking water and wastewater needs of small and disadvantaged communities. #

Increase Water Supply

Reduce Water Demand

Improve Water Quality Resource Stewardship

Flood Management

No
No
No

Yes
No

Yes
No
No

No
No
No

No
No

Yes

No

No

No

No

Yes
No
No
No
No

No

Yes

No

DWR Regional Management Strategies

State Program Preferences

Statewide Priorities Addressed

Yes

Yes

No

Yes

No

No

No

No

Yes

State RMS and Preferences
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Does the Project Meet Imperial IRWMP's Goals and Objectives? 1

Contact: Dominick Mendola, Ph.D.
Email: dominick.mendola@gmail.com

Water Supply 0

Regional Policy Goals 1

Water Quality 1
No
Yes

Yes

Yes

Project Contact Information

Project ID 48

Project Goals and Type

Sponsoring Agency Scripps Institution of Oceanography (SIO), University of California 
San Diego (UCSD) 

Title: Senior Engineer
Phone No: (858) 534-8947

Mailing Address: Scripps Institution of Oceanography, University of California, San Diego, 9500 
Gilman Drive, Mail Code 0218, La Jolla, CA 92093-0218

Participating Agencies SIO-led academic consortium will work on the project to advise as needed with 
potential academic collaborators including Cal Poly San Luis Obispo and academic 
laboratory teams affiliated with the San Diego Center for Algae Biotechnology; the SIO-
led team 

Project Location Imperial Valley low productivity agricultural lands with high clay soil 
content with exact location to be determined based on ability to find proper 
agricultural lands, partner farm owners, ability to not interfere with 
endangered species habitat, and acc

Goals Multiple
Type Multiple

Environmental Protection/Enhancement 1
Flood Protection/SW Management 0
Other improved economics for agriculture operators 

per unit of water irrigated

Explanation o Water Supply 5: project integrates resources management strategies that diversify the 
regional water supply portfolio through matching water quality to use for degraded water 
supplies (potential drainage and other degraded waters that stretch water supplies for use on 
agricultural lands) with coordinated land use and water management policies. Discharged 
water quality from agricultural lands that adapt this technology will improve due to the high 

 nutrient uptake of algae aquaculture. o Water quality 4: algae aquaculture ponds using 
waters contributing to noncompliance with total maximum daily loads (TDMLs) established 
by the Colorado River Regional Quality Control Board for the Imperial Region can serve as 
an effective tool for reducing loads in waters throughout the agricultural areas where algae 
aquaculture takes place, removing water quality stressors throughout the agricultural drainage 

 area o Environmental protection and enhancement 1: algae aquaculture can serve as an 
effective means to reduce overall loading in a water system, enabling the project to help 
recognize and mitigate impacts to IID drains, the New River, and the Alamo River that could 

 result from reduced flows as a result of development or reclaimed water useo Regional 
policy goal 5: the areas around the Salton Sea and the majority of the Imperial Valley 
constitute disadvantaged communities and stand to suffer disproportionally from any policy 
or project that reduces the quality of Salton Sea ecology; current high nutrient inflows into 
the Salton Sea enable algae blooms to disrupt the local ecosystem, causing massive fish and 

Integrated Microalgae Cultivation Process for Improving Water Quality in Imperial Valley 
Drainage Canals

Yes
No

General Project Information
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Are sponsors sought? 1Yes

Other Project Information

Project Summary
This project intends to demonstrate an integrated microalgae cultivation process for significantly improving 
the quality of agriculture drainage waters in the Imperial Valley. Using raceway-type, or “high-rate” algae 
culture ponds, the system would remove dissolved nutrients—primarily nitrogen, phosphorus, potassium, 
and other dissolved contaminants from irrigation drainage waters. The algae would be additionally fertilized, 
as necessary, with loads of liquid effluent trucked-in from a planned biogas facility that will make renewable 
natural gas from anaerobic digestion of animal manures and other locally-available feedstocks. The nutrient-
rich digester effluent would fertilize approximately 10 acres of algae ponds to recover dissolved nutrients 
while producing significant quantities of algal biomass. The harvested algae would be digested to produce 
additional biogas thereby reducing greenhouse gas emissions for the region and providing for renewable 
power generation. Alternatively, a portion of the algae could be processed to produce an animal feed 
supplement rich in protein and “healthy-fats” or a liquid transportation biofuel. Commercial-scale 
implementation (i.e., >250 acres) of this proposed algae cultivation system based on irrigation water nutrients 
would provide significant environmental benefits for Imperial Valley’s rivers and the Salton Sea by annually 
removing large quantities of dissolved nutrients. Large-scale implementation of algae cultivation systems 
would ultimately contribute to improved health of the valley’s populations through provision of a healthier 
Salton Sea, riparian ecosystems and wildlife sanctuaries. In addition, the SIO team intends this project to 
pave the way in research and development to implement this technology where desired throughout the valley, 
enabling a better economic use of water for valley water users and resulting in cleaner outflows from 
agriculture.

Project Purpose and Need
The project serves two important purposes: Salton Sea water quality mitigation and algae aquaculture 
development. _x000D_o The project, through removing excess nutrient and other loads from agricultural 
waters ultimately fated for Salton Sea inflow, will, overtime and if scaled up through adoption by 
conventional growers, lower overall nutrient concentration inflows to the Salton Sea. Excessive nutrient 
concentrations in the Salton Sea, especially N and P, contribute to algae blooms in the lake with associated 
wildlife die-offs, harming the environment, conservation efforts and regional tourism in Riverside and 
Imperial Counties._x000D_o Algae aquaculture has the potential to provide, if scaled up and given the 
appropriate resources through this and other projects, (1) a sustainable, domestic and renewable liquid 
transportation fuel with a lower carbon footprint than common sources, (2) sustainable, domestic and 
renewable gas through a digester process with a lower carbon footprint than common gas sources, (3) a high 
protein animal feed able to replace unsustainable fish meal, (4) a high value and nutritional human food 
source, and (5) an organic fertilizer. If allowed to develop, scale and flourish in Imperial Valley, algae 
biomass has the potential to foster economic development throughout the region, help meet regional, state 
and national renewable energy and fuel goals, and provide regional growers with a productive crop that has a 
higher value in revenue per unit water and land than conventional crops.

Is the Project Consistent with existing plans? 1
Explanation As algae are agricultural crops and would be cultivated on existing and permitted agricultural 

lands using waters originally allocated to agriculture and thus, in terms of planning, would 
likely fall under agricultural uses in such documents. The project, in addition, is compatible 
with the various plans for Salton Sea Restoration (State of California, including the Species 
Conservation Habitat, Salton Sea Authority) and is compatible with water transfer mitigation 
requirements. The algae project is also compatible and possibly beneficial to the United States 
Fish and Wildlife (USFWS) Sonny Bono National Wildlife Refuge habitat management goals. 
Careful planning and location selection will ensure that interception of drainage waters is done 
to not negatively impact drainage species habitat.

Yes

bird die-offs; upstream algae aquaculture that reduces overall nutrient loading to the Salton 
Sea will help reduce the intensity of future Salton Sea algae blooms. 



Imperial IRWMP
Additional Information
Please note that we are actively seeking additional local funding (cost match). 
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Water Supply Benefits 1

However, yield benefits would depend on which water uses the algae aquaculture 
replaces and what water sources the algae aquaculture offsets through reuse of waters or 
use of degraded water sources.

Flood Protection/Stormwater Management Benefits 2

Ecosystem Restoration/Management Benefits1

The algae ponds will reduce nutrient and other contaminant loading in waters 
discharging into the local riparian systems, drainage canals, and Salton Sea, enhancing 
and better managing the local ecosystems.

Demand Management Benefits 1

The project will use drainage waters, possibly in multiple pond cycles as needed to 
remove excess nutrients, as opposed to continuous inflows of IID freshwater; quantity 
of acre-feet offset will depend on final project location, design, and what freshwater-
using crop the algae systems replace when scaled on conventional agricultural lands. In 
addition, algae pond discharge waters, instead of discharging to the drains, could be 
reused as freshwater for conventional crops depending on infrastructure, drainage 
habitat impacts and crop water quality needs. 

Public Access Benefits: 1

The algae ponds will reduce nutrient loading in waters discharging into the Salton Sea, 
enhancing and better managing the recreation areas in and near the lake. In addition, the 
project’s ponds, if the project is successful and scaled up, will have air quality benefits 
by acting as a dust sink, helping to mitigate air quality health concerns affecting local 
recreation and public access area use. 

Power Cost Savings or Production Benefits 1

The harvested algae biomass can be used to produce biogas for electricity and biofuel 
for vehicles or to run generators. Algae for biogas for electricity are a renewable energy 
source that can help meet renewable energy mandates. Algae produced for fertilizer can 
save on energy use for fertilizer production plants; however, these benefits will 
probably be realized out of the region, where they are produced.

Other Benefits:

If the final demonstration proves successful and this leads to algae systems replacing 
conventional agriculture field crops, the adoption of algae systems in Imperial Valley 

ID 48

Yes

No

Yes

Yes

Yes

Yes

Title Integrated Microalgae Cultivation Process for Improving Water Quality in 
Imperial Valley Drainage Canals

Economic Development Benefits 1

If this project succeeds in leading the way for the growth of algae aquaculture in IV, 
algae systems will provide a high-value crop for the agricultural industry and a high-
yielding biofuel and renewable energy source for IV's growing “green” economy. The 
collective impact of such algae systems could turn IV into a hub for biofuel and 
biotechnology while sustaining multiple agriculture, research and “green” employment 
and educational opportunities.

Yes

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Project Benefits
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offer a high-value crop for those in local agriculture, a high-protein animal feed to 
support local operations, biofuel to meet California's Low Carbon Fuel Standard, and 
biogas to contribute to IV's renewable energy portfolio. The project aims to turn IV into 
a hub for algal biotechnology development, convert unproductive high-clay soils into 
productive agricultural lands and possibly act as a sink for dangerous dust from exposed 
Salton Sea playa. 
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ID 48 Title Integrated Microalgae Cultivation Process for Improving Water Quality in 
Imperial Valley Drainage Canals

Status: Project Concept

Commencement: 3

Completion: 4

Funding Needs: Currently, project is not funded. 

Do youhave cost estimates? Yes

Total Estimated Cost: $3,500,000

Total of planned local funding (cost match): $0

Total of other non-state or federal funding: $0

Total project costs currently unfunded: $3,500,000

Seeking Prop 84 or Prop 1E Funds? 2

Local funding secured? 2

Is there a plan/schedule to finalize project funding? 2

Project Schedule Information

1 - 3 Years

> 6 Years

Project Funding Information

No

No

No

Project Status, Needs, and Readiness to Proceed
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ID 48 Title Integrated Microalgae Cultivation Process for Improving Water Quality in 
Imperial Valley Drainage Canals

Explanation However, the SIO academic consortium has multiple reports and system designs on algae 
production systems and their benefits, but none written specifically for this project. Many of 
the system designs are adaptable to the Imperial Region and the scales of the project. The 
SIO lab leading the project is a photobiology laboratory and has access to multiple 
engineering, productivity and life cycle analyses studies on algal culturing systems and their 
associated benefits.

Are there project technical reports and documentation? 2

Explanation No. However, the project will likely be able to operate as a conventional agricultural 
operation of the partnered farmers and growers and be able to operate under their 
environmental requirements.

Is environmental documentation for the project complete? 2

Explanation Please see question 32.

Does the project have a plan and schedule to complete the environmental review? 2

Explanation Please see question 32.

Does the project have necessary permits and regulatory approval? 2

Explanation Please see question 32.

No

No

No

No

Is there a plan and schedule to complete permitting process? 2No

Technical and Environmental Information
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Project ID 48

Integrated Microalgae Cultivation Process for Improving Water Quality 
in Imperial Valley Drainage Canals

GW Development, Banking, Storage 0 Land Use Management 1
Desalination: 0 Economic Incentives 0
Recycled Municipal Water 0 Ag Lands Stewardship 1
Conveyance Improvement 0 Ecosystem Restoration 1
Small Local Storage 0 Recharge Area Protection 0

Water Recrecation 1

Water Exchanges 1
Ag Water Use Efficiency 1

Urban Water Use Efficiency 0

Industrial Proces Water Use Efficiency 0

Flood Risk Management 0

Urban Runoff Management 0

Drinking Water Treatment 0

Multi-Purpose Flood Management 0

GW Aquifer Remediation: 0
Match Quality to Use 1
Pollution Prevention 1
Salinity Management 0

Include regional projects or programs (CWC §10544) #

Effectively integrate water management programs and projects within the Imperial Region and Colorado River Hydrologic 
Region

#

Effectively resolve significant water-related conflicts within or between regions #

Address critical water supply or water quality needs of disadvantaged communities within the region #

Support the effective integration of water management with land use planning #

For eligible storm water and flood management funding, projects which provide multiple benefits, including, but not limited 
to, water quality improvements, ecosystem benefits, reduction of in stream erosion and sedimentation, and groundwater 
recharge #

Drought_Preparedness: #

Use and Reuse Water More Efficiently #

Climate Change Response Action, including support adaptation to climate change, reduce greenhouse gas 
emissions, reduce energy consumption, use clean energy sources to move and treat water

#

Projects that practice, promote, improve, and expand environmental stewardship to protect and enhance the 
environment

#

Protect Surface Water and Groundwater Quality #

Ensure equitable distribution of benefits, increase participation, develop multi-benefit projects, and/or address 
the safe drinking water and wastewater needs of small and disadvantaged communities. #

Increase Water Supply

Reduce Water Demand

Improve Water Quality Resource Stewardship

Flood Management

No
No
No

No
No

Yes
No
Yes

Yes
No
Yes

Yes
Yes

No

No

No

No

No

No
No
Yes
Yes
No

Yes

Yes

Yes

DWR Regional Management Strategies

State Program Preferences

Statewide Priorities Addressed

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

State RMS and Preferences
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Does the Project Meet Imperial IRWMP's Goals and Objectives? 1

Contact: Justina G. Arce
Email: justina@theholtgroup.net

Water Supply 0

Regional Policy Goals 0

Water Quality 1
No
Yes

No

Yes

Project Contact Information

Project ID 49

Project Goals and Type

Other Project Information

Sponsoring Agency City of Holtville

Title: City Planner
Phone No: (760) 337-3883

Mailing Address: 121 W. 5th Street, Holtville CA 92250

Participating Agencies None at this time

Project Location City of Holtville (city-wide)  

Goals Multiple
Type Multiple

Environmental Protection/Enhancement 0
Flood Protection/SW Management 0
Other

Explanation Water Quality Goal, Objective 3: Support disadvantaged and other communities in meeting 
  drinking water standards.The project will contribute to Objective 3 of the Water Quality 

Goal.  The City of Holtville is classified as a severely disadvantaged community with a 
median household income of less than 60% of the State’s median household income (MHI). 
The current water rates constitute 1.5% of the MHI. The community is in direct need of grant 
subsidies and unable to support new debt to update the City’s 1998 Water Master 

  Plan.The project will update the City of Holtville’s Water Master Plan and Water 
Distribution Map, which will include a condition assessment of the existing water 
distribution, pumping, and treatment facilities to properly address the water systems 
deficiencies and to identify and locate substandard water distribution lines throughout the 
community.  The acquired information will facilitate proper planning and investment for 
public safety and for compliance with the applicable water standards. The Water Master Plan 
and Map are a critical resource and component for effective system planning.  Up to date 
plans can further incorporate policy changes that may be taking place under new 
requirements established by the California Department of Public Health and in essence 

  ensure safe drinking water to over 1,696 households. a. Define local and regional 
opportunities, evaluate economies of scale and where cost effective, develop capital 

  facilities.The proposed project is indeed a regional project in that the proposed plans 
cover services for both incorporated areas of the City of Holtville and unincorporated areas of 
Imperial County.  Specifically, the plan and maps will address the water treatment system 
and water distribution lines that serve over 306 connections in unincorporated areas of 
Imperial County. The purpose of the project is to develop a comprehensive plan for the 
improvement of the City’s water infrastructure inclusive of evaluation of services provided to 
other entities in order to meet both the short-term and long-term needs of the Holtville 

 Community and residents of Imperial County.  

Holtville Water Master Plan/Map Update Project

No
No

General Project Information
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Are sponsors sought? 2No

Project Summary
The project consists of updating the City of Holtville’s 1998 Water Master Plan and concurrently updating 
the existing water distribution system map.  The end product will provide the City of Holtville with a current 
comprehensive report of facilities location, conditions and plan for improvements of the City’s raw water 
treatment, storage and potable water transmitting infrastructure.  The final document will provide for the 
adequate maintenance and repair for both the short-term and long-term needs of the Holtville Community.  
Periodic updates to the Water Master Plan are recommended as updates will incorporate the actual location, 
condition and infrastructure needs, and reevaluate facility and service requirements that may otherwise 

  hinder economic development.The scope of services associated with this project includes: conducting a 
hydraulic evaluation and condition assessment of the existing water distribution, pumping, and treatment 
facilities; the development of a prioritized capital improvement program; updating the electronic AutoCad 
map of the existing water system infrastructure; and documenting the master planning elements as a 
component of the City’s forthcoming Service Area Plan. Additional services include developing basic 
planning/design data and water demand forecast and developing and evaluating improvement alternatives to 

 ensure safe drinking water standards are met and planned for.

Project Purpose and Need
The purpose of this project is to update the City of Holtville’s 1998 Water Master Plan and update a map of 
the water distribution system.  The end product will provide the City of Holtville with a current 
comprehensive map and plan of the City’s water distribution infrastructure for the adequate maintenance and 
repair of its water infrastructure to meet both the short-term and long-term potable water needs in compliance 
with the California Department of Public Health.  The Water Master Plan will ensure to address potential 
future demand and communicate the plans for an adequate water supply and adequate storage levels for 
public safety.  The proposed Water Master Plan will conduct a hydraulic evaluation and condition 
assessment of the existing water distribution, pumping, and treatment facilities, as well as assess the 
condition and adequacy of the water distribution lines serving the community.  Deficient lines and/or lines 
with inadequate flows will be targeted for rehabilitation or replacement._x000D__x000D_The City of 
Holtville is a small rural community and in dire need of a grant subsidy. The total population of the City is 
5,939 according to the 2010 US Census.  Over 1,696 households are served by the City’s Water Treatment 
and Distribution System. The City of Holtville has a relatively low income population and is classified as 
severely disadvantaged.  Available statistics from the 2005-2009 American Community Survey provide a 
quick glance of the economic conditions:  the median household income for Holtville residents is estimated 
at $36,071.00, well below the State median income of $60,392.00 (at 59.7%). An estimated 25.9% of the 
population is below poverty level. The community cannot afford new debt to cover the cost for preparing 
these plans. Current water rates constitute 1.5% of the Median Household Income._x000D__x000D_

Additional Information
The Water Master Plan update project is interrelated with the UV Transmittance Water Treatment System 
project, as they will both assist in providing safe drinking water to the Holtville Community.

Is the Project Consistent with existing plans? 1
Explanation 1.  City General Plan- The proposed project is consistent with the City General Plan Land Use 

Element, Provisions of Public Services Goal 5, Policy 5.3: “Support, enforce, and conform 
with air and water quality standards.” The Water Master Plan update project will establish a 
plan for successful treatment and conveyance of all water from the City’s water distribution 

  system to the Holtville community. 2.  City of Holtville Service Area Plan- The Service 
Area Plan documents the need for a Water Master Plan update under section 3.0, Growth 
Projections and Phasing, sub-section 3.2, Phasing. “Actual development may defer, which 
emphasizes the need for periodic updates to plans such as the sewer and water master plans. 
Plan updates will incorporate the actual location and magnitude of new development, predict 

 future growth, and re-evaluate facility and service requirements.” 

Yes
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Water Supply Benefits 2

Flood Protection/Stormwater Management Benefits 2

Ecosystem Restoration/Management Benefits2

Demand Management Benefits 2

Public Access Benefits: 2

Power Cost Savings or Production Benefits 2

Other Benefits:

A current Water Master Plan will facilitate the City’s search for capital grant funding. 
The City is a severely disadvantaged community, earning less than 60% of the 
Statewide median income, per the State’s IRWMP guidelines. The current water rates 
constitute 1.5% of the households income and a grant subsidy would result in a 
financial benefit to the community at large. The community as a whole is in direct need 
of grant subsidies and unable to support any new debt.  A Water Master Plan is a useful 
resource that documents the infrastructure needs to potential funding agencies.

ID 49

No

No

No

No

No

No

Title Holtville Water Master Plan/Map Update Project

Economic Development Benefits 1

A current water master plan enables management to assess the water capacity for 
demand from new development and removes any barriers to planned growth by 
ensuring compliance with the California Department of Public Health.  The updated 
Water Master Plan will ensure that planned residential, commercial and/or industrial 
projects are adequately served.

Yes

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Explanation:

Project Benefits
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ID 49 Title Holtville Water Master Plan/Map Update Project

Status: Project Concept

Commencement: 2

Completion: 1

Funding Needs: The City will need funding to update the City’s Water Master Plan and develop 
a Water Distribution System Map. The costs are estimated at $75,000. The City 
needs grant funding due to the community not being able to afford new debt.  

Do youhave cost estimates? Yes

Total Estimated Cost: $75,000

Total of planned local funding (cost match): $0

Total of other non-state or federal funding: $0

Total project costs currently unfunded: $75,000

Seeking Prop 84 or Prop 1E Funds? 1

Local funding secured? 2

Is there a plan/schedule to finalize project funding? 1

Project Schedule Information

< 1 Year

< 1 Year

Project Funding Information

Yes

No

Yes

Project Status, Needs, and Readiness to Proceed
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ID 49 Title Holtville Water Master Plan/Map Update Project

Explanation   1. 1998 Water Master Plan.2. Water Distribution Map Base in AutoCadd

Are there project technical reports and documentation? 1

Explanation Exempt

Is environmental documentation for the project complete? 1

Explanation Not applicable

Does the project have a plan and schedule to complete the environmental review? 2

Explanation Ministerial

Does the project have necessary permits and regulatory approval? 1

Explanation Not applicable

Yes

Yes

No

Yes

Is there a plan and schedule to complete permitting process? 2No

Technical and Environmental Information
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Project ID 49
Holtville Water Master Plan/Map Update Project

GW Development, Banking, Storage 0 Land Use Management 0
Desalination: 0 Economic Incentives 0
Recycled Municipal Water 0 Ag Lands Stewardship 0
Conveyance Improvement 0 Ecosystem Restoration 0
Small Local Storage 0 Recharge Area Protection 0

Water Recrecation 0

Water Exchanges 0
Ag Water Use Efficiency 0

Urban Water Use Efficiency 0

Industrial Proces Water Use Efficiency 0

Flood Risk Management 0

Urban Runoff Management 0

Drinking Water Treatment 1

Multi-Purpose Flood Management 0

GW Aquifer Remediation: 0
Match Quality to Use 0
Pollution Prevention 1
Salinity Management 0

Include regional projects or programs (CWC §10544) #

Effectively integrate water management programs and projects within the Imperial Region and Colorado River Hydrologic 
Region

#

Effectively resolve significant water-related conflicts within or between regions #

Address critical water supply or water quality needs of disadvantaged communities within the region #

Support the effective integration of water management with land use planning #

For eligible storm water and flood management funding, projects which provide multiple benefits, including, but not limited 
to, water quality improvements, ecosystem benefits, reduction of in stream erosion and sedimentation, and groundwater 
recharge #

Drought_Preparedness: #

Use and Reuse Water More Efficiently #

Climate Change Response Action, including support adaptation to climate change, reduce greenhouse gas 
emissions, reduce energy consumption, use clean energy sources to move and treat water

#

Projects that practice, promote, improve, and expand environmental stewardship to protect and enhance the 
environment

#

Protect Surface Water and Groundwater Quality #

Ensure equitable distribution of benefits, increase participation, develop multi-benefit projects, and/or address 
the safe drinking water and wastewater needs of small and disadvantaged communities. #

Increase Water Supply

Reduce Water Demand

Improve Water Quality Resource Stewardship

Flood Management

No
No
No

No
No

No
No
No

No
No
No

No
No

No

No

No

No

No

Yes
No
No
Yes
No

Yes

No

No

DWR Regional Management Strategies

State Program Preferences

Statewide Priorities Addressed

Yes

No

No

No

No

Yes

Yes

No

Yes

State RMS and Preferences





 

 

 

For additional information see the Imperial IRWMP web site: 
 http://www.imperialirwmp.org 
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Imperial IRWMP Water Forum  
Agenda Item No. 4 
January 19, 2012 

 
Overview of Project Prioritization Process and Preliminary Ranking 

Project review priorities were established so that preliminary ranking results could be completed and 
delivered to the Forum in January 2012.   Projects that submitted information for the Second Call‐for‐
Projects were given a higher priority for the review.  Projects were then grouped by Project Phase to 
indicate where the project was in the development process (concept, planning, feasibility, preliminary 
design, etc.).   Project reviews were then prioritized based on how soon the project applicants said they 
could start and when they said the project would finish.  Projects that have started or were scheduled to 
start within one year were given the highest priority and projects scheduled to start after six years were 
given a lower priority.   

 

Projects were then sorted numerically by Project Number and were evaluated by two project reviewers 
and an average score was calculated.   Attached are two tables.  The first table, Imperial IRWMP Project 
Priority List‐‐Second Call shows average score for the projects reviewed to date.     

 

The second table, Imperial IRWMP Project Ranking 1/12/2012, shows how each projects scored in the 
four categories used to group the evaluation criteria: IRWMP Goals, Strategic Considerations, Readiness 
and Statewide Priorities.   The scores for each of the IRWMP Goals were also broken out to show how 
the projects contributed to meeting the Water Supply, Water Quality Environmental and Flood goals.  
Boxes shaded in green show which project or projects scored the highest in that review category or goal.  
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Imperial IRWMP Project Review List‐‐Second Call

Project 
Number

Title Sponsor Project Type Project Goals Project Phase Start Finish
Averaged 
Score

6
New River Bioremediation and Wildlife Habitat Restoration and Process 
Evaluation Project

San Diego State University Research Foundation
Habitat Restoration, Invasive Species 
Control,  Conservation

Water Quality Preliminary Design < 1 < 1 64

9 City of Brawley Reclaim Water Project City of Brawley Reclaim WW
Water Supply, Environmental Protection, 
Regional Policies/Goals, Water Quality

Preliminary Design < 1 1 ‐ 3
81

12 City of Brawley Water Meter Project City of Brawley Metering, Conservation
Water Supply, Environmental Protection, 
Regional Policies/GoalsWater Conservation

Preliminary Design < 1 1 ‐ 3
67

13 Keystone Water Reclamation Facility City of Imperial Reclaim WW Water Supply  Final Design < 1 1 ‐ 3 88
18 Ave 72, Martinez Canyon Groundwater Storage Project Imperial Irrigation District Groundwater Storage Water Supply  Feasibility < 1 87
19 Ave. 62, Thomas Levy Recharge Site. Imperial Irrigation District Groundwater Storage Regional Policies/Goals Feasibility < 1 95
20 East Mesa Groundwater Storage Project Imperial Irrigation District Groundwater Storage Environmental Protection Feasibility < 1 95
21 Painted Canyon Groundwater Storage Project Imperial Irrigation District Groundwater Storage Water Supply  Feasibility < 1 45
34 Holtville Water Distribution System Project City of Holtville Pipeline Connector (WS), Reliability Water Quality Preliminary Design < 1 1 ‐ 3 61
35 Holtville Wastewater Treatment Plant Improvement Project City of Holtville WWTP Upgrade Water Quality Preliminary Design < 1 1 ‐ 3 64
36 Holtville Wastewater Collection System Project City of Holtville Fix wastewater outfall pipeline Water Quality Final Design < 1 < 1 64

46
Large‐Scale Microalgal Cultivation on Recently‐Exposed Playa Lands for 
Improving Salton Sea Water Quality and Regional Air Quality

Scripps Institution of Oceanography (SIO), 
University of California San Diego (UCSD) 

Pilot Project, Algae

Environmental Protection, Regional 
Policies/Goals, Water Qualityair quality; 
improved economics for agriculture 
operators per unit of water irrigated

Project Planning and 
Feasibility Study

< 1 3 ‐ 6

82
1 HPUD WWTP Upgrade to Tertiary Treatment Heber Public Utility District Reclaim WW Water Supply  Preliminary Design 1 ‐ 3 1 ‐ 3 66

8 City of Brawley Raw Water Storage Project City of Brawley Storage, Reliability Water Supply 
Project Planning and 
Feasibility Study

1 ‐ 3 1 ‐ 3 66

10 Regional Wastewater Treatment and Recycled Water Project  City of Brawley and City of Imperial Reclaim WW
Water SupplyRegional Policies/Goals, 
Water Quality

Preliminary Design 1 ‐ 3 3 ‐ 6

14 IID Systems Conservation and Improvements Projects for IWSP Imperial Irrigation District Conservation Regional Policies/Goals Construction 1 ‐ 3 3 ‐ 6 104

32 Water distribution storage tanks, 2 each 5MG City of El Centro Storage, Reliability
Water SupplyRegional Policies/Goals, 
Water Quality

Preliminary Design 1 ‐ 3 < 1 50

41 Drainage Improvements in the Township of Seeley; County Project No. 5363 Imperial County Public Works Stormwater Flood Protection
Project Planning and 
Feasibility Study

1 ‐ 3 1 ‐ 3 58

2 Keystone Desalination with IID Drainwater/Alamo River Source (50 KAFY) Imperial Irrigation District Desalination Water Supply  Planning 3 ‐ 6 > 6 96

7
East Brawley 25 KAFY Desalination with Well Field and Groundwater Recharge 
(Desal 12)

Imperial Irrigation District Desalination Water Quality Planning 3 ‐ 6 3 ‐ 6 93

15 Spearheading with Spirulina:  An Sustainable Approach to Desert Acquaculture :
Southern Low Desert Resource Conservation 
and Development Council

Pilot Project
Regional Policies/GoalsAncillary use of 
agricultural tailgate water

Ready to Construct < 1 68
37 Holtville UV Transmittance Water Treatment System Project City of Holtville Drinking Water Water Quality Project Concept < 1 < 1 52
38 Holtville Stormwater Master Plan Project City of Holtville Stormwater plan Flood Protection Project Concept < 1 < 1 48
39 Holtville Stormwater Conveyance System and Detention Basin Project City of Holtville City Stormwater Flood Protection Project Concept < 1 1 ‐ 3 61
40 Holtville Sewer Master Plan/Map Update Project City of Holtville WWT System Upgrade Water Quality Project Concept < 1 < 1 ‐‐‐

49 Holtville Water Master Plan/Map Update Project City of Holtville Develop Plan Water Quality Project Concept < 1 < 1 ‐‐‐

42 Phased Underrun Storage and Agricultural Wastewater Reclamation Project Imperial Irrigation District Groundwater Storage, Water Quality Water Supply  Project Concept 1 ‐ 3 > 6
‐‐‐

44
Microalgal Cultivation for Improved Yields, Economic Value and Water Use 
Efficiency on Agricultural lands in the Imperial Valley, CA

Scripps Institution of Oceanography (SIO), 
University of California San Diego (UCSD) 

Pilot Project, Algae

Environmental Protection, Regional 
Policies/Goals, Water Qualityimproved 
economics for agriculture operators per 
unit of water irrigated

Project Concept 1 ‐ 3 > 6

‐‐‐

45 Macroalgae Solutions for the Imperial Valley and Salton Sea Region The Gas Technology Institute (GTI) Pilot Project, Algae

Water Supply, Environmental Protection, 
Regional Policies/Goals, Water 
QualityIncreased value crops per water 
used

Project Concept 1 ‐ 3 3 ‐ 6

‐‐‐

48
Integrated Microalgae Cultivation Process for Improving Water Quality in 
Imperial Valley Drainage Canals

Scripps Institution of Oceanography (SIO), 
University of California San Diego (UCSD) 

Pilot Project, Algae

Environmental Protection, Regional 
Policies/Goals, Water Qualityimproved 
economics for agriculture operators per 
unit of water irrigated

Project Concept 1 ‐ 3 > 6

‐‐‐

33 Poe Colonia Wastewater Treatment Plant Upgrade County of Imperial Wastewater Treatment Plant Wastewater Treatment Plant Project Concept 3 ‐ 6 3 ‐ 6 ‐‐‐

47
Interconnection projects between City of El Centro, City of Imperial and the 
Heber Utility District

City of El Centro Interconnection, Reliability
Water SupplyRegional Policies/Goals, 
Water Quality

Project Concept 3 ‐ 6 ‐‐‐



Imperial IRWMP Project Review List‐‐First Call

Project 
Number

Title Sponsor Project Type Project Goals Project Phase Start Finish Score

16 Ramer Lake Conservation Plan for Water Savings
Southern Low Desert Resource Conservation 
and Development Council

Habitat Restoration, Invasive Species 
Control,  Conservation

Water Supply  Environmental Review < 1 3 ‐ 6
‐‐‐

17 Imperial Valley Biogas Initiative Southern California Gas Company Alternate Energy, Algae, Water Quality 
Water Supply, Environmental Protection, 
Regional Policies/Goals, Water 
QualityRenewable Energy

Project Planning and 
Feasibility Study

Started 1 ‐ 3
‐‐‐

24
Drainage Upgrade (Broadway St., No. Eighth St., Commercial Ave. from Imperial 
Ave to sixth street.)

City of El Centro City Stormwater Water Supply  Planning 1 ‐ 3 1 ‐ 3
‐‐‐

22 Drainage Upgrade (Holt Avenue, Imperial to 12th) City of El Centro City Stormwater Water Supply  Planning 3 ‐ 6 < 1 ‐‐‐

26 Drainage Upgrade (La Brucherie Rd. to 23rd; Barbara Worth Ave. to Orange) City of El Centro City Stormwater Flood Protection Planning 3 ‐ 6 3 ‐ 6
‐‐‐

27 Drainage Upgrade (8th St., Woodward to Villa) City of El Centro City Stormwater Flood Protection Planning 3 ‐ 6 3 ‐ 6 ‐‐‐

28 Drainage Upgrade (Lincoln Ave.; 6th St.) City of El Centro City Stormwater Flood Protection Planning 3 ‐ 6 3 ‐ 6 ‐‐‐

23
Drainage Upgrade (Development west of Wake Ave and 8th St: Cypress Dr: 
Farmer Dr: 10th St: 9th St)

City of El Centro City Stormwater Water Supply  Planning > 6 < 1
‐‐‐

25
Drainage Upgrade (Dogwood Rd., Ross Rd., Heil Ave., Hope Ave. between 1st 
and Orange)

City of El Centro City Stormwater Water Supply  Planning > 6 > 6
‐‐‐

31 Drainage Upgrade (8th St. from Villa to Central Main Drain) City of El Centro City Stormwater Flood Protection Planning > 6 3 ‐ 6 ‐‐‐

29 Drainage Upgrade (Oak St. from San Diego to Villa) City of El Centro City Stormwater Flood Protection Planning 1 ‐ 3 ‐‐‐

30 Drainage Upgrade (Evan Hewes Hwy. Dogwood to Cooley) City of El Centro City Stormwater Flood Protection Planning 3 ‐ 6 ‐‐‐



Imperial IRWMP Project Ranking 1/12/2012

Subotal Subotal Subotal Subotal Subotal % of Total Subotal % of Total Subotal % of Total Subotal % of Total Subotal % of Total

51 24 8 4 87 100.0% 33 100.0% 38 100.0% 22 100.0% 180.0 100.0%

1 14
IID Systems Conservation and Improvements 
Projects for IWSP

39 7 0 2 48 55.2% 12 36.4% 25 65.8% 19 86.4% 104.0 57.8%

2 2
Keystone Desalination with IID Drainwater/Alamo 
River Source (50 KAFY)

39.5 12 0 2 53.5 61.5% 12.5 37.9% 12 31.6% 18 81.8% 96.0 53.3%

3 20 East Mesa Groundwater Storage Project 41.5 5 0 2 48.5 55.7% 18 54.5% 13 34.2% 15.5 70.5% 95.0 52.8%
4 19 Ave. 62, Thomas Levy Recharge Site. 40 5 0 2 47 54.0% 18 54.5% 14 36.8% 15.5 70.5% 94.5 52.5%

5 7
East Brawley 25 KAFY Desalination with Well Field 
and Groundwater Recharge (Desal 12)

36.5 13.5 0 2 52 59.8% 10 30.3% 12 31.6% 19 86.4% 93.0 51.7%

6 13 Keystone Water Reclamation Facility 18 10 3.5 2 33.5 38.5% 12 36.4% 23 60.5% 19 86.4% 87.5 48.6%

7 18
Ave 72, Martinez Canyon Groundwater Storage 
Project

40 5 0 2 47 54.0% 13.5 40.9% 11 28.9% 15.5 70.5% 87.0 48.3%

8 21 Painted Canyon Groundwater Storage Project 39.5 5 0 2 46.5 53.4% 9 27.3% 15 39.5% 16.5 75.0% 87.0 48.3%

9 46
Large‐Scale Microalgal Cultivation on Recently‐
Exposed Playa Lands for Improving Salton Sea 
Water Quality and Regional Air Quality

15 9 8 2 34 39.1% 11.5 34.8% 21.5 56.6% 14.5 65.9% 81.5 45.3%

10 9 City of Brawley Reclaim Water Project 19.5 9.5 0 2 31 35.6% 20 60.6% 15.5 40.8% 14 63.6% 80.5 44.7%

11 15
Spearheading with Spirulina:  An Sustainable 
Approach to Desert Acquaculture :

8.5 7 3 2 20.5 23.6% 12.5 37.9% 21.5 56.6% 13.5 61.4% 68.0 37.8%

12 12 City of Brawley Water Meter Project 20.5 4 0 2 26.5 30.5% 9 27.3% 24 63.2% 7 31.8% 66.5 36.9%
13 1 HPUD WWTP Upgrade to Tertiary Treatment 18 10 0 2 30 34.5% 9 27.3% 16 42.1% 11 50.0% 66.0 36.7%
14 8 City of Brawley Raw Water Storage Project 24 10.5 0 2 36.5 42.0% 12 36.4% 10 26.3% 7 31.8% 65.5 36.4%

15 6
New River Bioremediation and Wildlife Habitat 
Restoration and Process Evaluation Project

7.5 8 7 2 24.5 28.2% 5 15.2% 18.5 48.7% 15.5 70.5% 63.5 35.3%

16 35
Holtville Wastewater Treatment Plant 
Improvement Project

5.5 7.5 3 3 19 21.8% 9.5 28.8% 24.5 64.5% 10.5 47.7% 63.5 35.3%

17 36 Holtville Wastewater Collection System Project 8 10 1.5 2 21.5 24.7% 4.5 13.6% 28.5 75.0% 9 40.9% 63.5 35.3%

18 34 Holtville Water Distribution System Project 7 9.5 0 2 18.5 21.3% 8.5 25.8% 25.5 67.1% 8.5 38.6% 61.0 33.9%

19 39
Holtville Stormwater Conveyance System and 
Detention Basin Project

10 8.5 1 4 23.5 27.0% 4.5 13.6% 19 50.0% 14 63.6% 61.0 33.9%

20 41
Drainage Improvements in the Township of 
Seeley; County Project No. 5363

9 7.5 0 4 20.5 23.6% 7.5 22.7% 23.5 61.8% 6 27.3% 57.5 31.9%

21 37
Holtville UV Transmittance Water Treatment 
System Project

5 12 0 2 19 21.8% 3 9.1% 24 63.2% 6 27.3% 52.0 28.9%

22 32 Water distribution storage tanks, 2 each 5MG 8 9 0 2 19 21.8% 4.5 13.6% 19 50.0% 7.5 34.1% 50.0 27.8%

23 38 Holtville Stormwater Master Plan Project 4.5 3.5 1.5 3 12.5 14.4% 3 9.1% 26 68.4% 6 27.3% 47.5 26.4%

24 40 Holtville Sewer Master Plan/Map Update Project 4.5 7 0 2 13.5 15.5% 3 9.1% 20 52.6% 7 31.8% 43.5 24.2%

Maximum Possible Points

Readiness Statewide Total
Rank

Project 
No.

Project Title
Water Supply Water Quality Environmental Flood IRWMP Goals Strategic Considerations
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Imperial IRWMP Water Forum Agenda

                      and Presentation 

 January 2012 

 



Integrated Regional Water Management Plan  

Imperial  IRWMP 
http://imperialirwmp.org/ 

Date: Thursday, January 19, 2012, 9:00 – 11:30 AM  

SDG&E Renewable Energy Center 

1425 Main Street, El Centro, CA 92243 

 

Water Forum Agenda 

TIME CONTENT PRESENTERS 

9:00 AM Sign-in Staff 

9:10 AM 1. Welcome, Introductions, Agenda Review Dale Schafer 

9:20 AM 2. Current  Events – Stakeholder News  Dale Schafer 

9:40 AM 3. IRWMP Work Plan Status & Milestones - ATTACHMENT  Anisa Divine 

9:55  AM 4. Review Preliminary Project Ranking: What we have & what’s next  
-  ATTACHMENT   

Matt Zidar  

10:25 AM 5. Resource Management Strategies  

 Finalized Adopted RMS:  Increase Water Supply, Reduce Water 
Demand, Improve Flood Management - ATTACHMENT  

o Action: Volunteer for final reading 

 Draft Improve Water Quality RMS Findings - ATTACHMENT  

o Action: Adopt Improve Water Quality RMS Findings  

Dale Schafer 

 6. Resource Management Strategies  

 Practice Resources Stewardship Background & RMS Findings - 
HANDOUT   

Matt Zidar 

11:05 AM 7. Steps to Developing Implementation Grant Applications: What 
question do you have? 

Matt Zidar 

11:15 AM 8. Schedule future meetings 
 WF meetings in 2012 
 March 15 – RMS Final Action; Implementation Plan; IRWMP 

Mandatory Elements (Governance, Finance, Interregional 
Coordination, Data Management, etc.) 

 April 19 – Adopt Project Ranking; Review Governance & 
Finance for IRWMP implementation 

 May 17 – (optional)  
 June 21 – Public Meeting to review & comment on Draft 

Administrative IRWMP 
 July 19 – Adopt Final IRWMP 

 Projects Work Group meeting - March 14  
 Public Agencies adopt Final IRWMP - July 20 - Sept 7 

Dale Schafer 

11:30 AM Adjourn Dale Schafer 

 

http://imperialirwmp.org/�
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Agenda for Water Forum Meeting
January 19, 2012

1. Welcome, Introductions, Agenda Review
2 Current Events – Stakeholder News2. Current  Events Stakeholder News
3. IRWMP Work Plan Status & Schedule 
4. Review Preliminary Project Ranking
5. Resource Management Strategies

Adopted Findings
Introduced: Improve Water Quality

6. Resource Management Strategies –Practice 
R St d hi

1imperialirwmp.org

Resources Stewardship
7. Steps to Developing Implementation Grant
8. Schedule of Future Meetings

INTEGRATED REGIONAL WATER MANAGEMENT PLAN

Imperial IRWMP

Imperial Water Forum 
Agenda Item 4. Review Preliminary Project Ranking

January 19, 2012

imperialirwmp.org
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Review Criteria and Process

• Review Criteria 
Adopted by Forum inAdopted by Forum in 
June 2011. Forum 
Direction October 

• 2011‐ Review and rank 
projects in two steps: 
Readiness first; thenReadiness first; then 
score and rank projects 
second

3imperialirwmp.org

Review Process

• First Table
49 j t b itt d S d C ll 32 Fi t C ll 17– 49 projects submitted.  Second Call= 32; First Call = 17.

• Sort Second Call Projects to indicate readiness to 
proceed
– Projects Phase (design, preliminary design, planning‐

feasibility, concept)
– Project Start and End DatesProject Start and End Dates
– 24 Second Call Projects Reviewed

• All first call and second call projects go into the 
IRWMP

4imperialirwmp.org
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Categories for the Ranking Criteria 

Project Review Criteria, Distribution of 
Available Points Subtotal  %  of  Total  %  of Available Points Goals Goals Points Total

IRWMP Goals 87 48.3%
1 Water Supply Goal 51 58.6%

2 Water Quality Goal 24 27.6%

3
Environmental Protection and Enhancement Goal 8 9.2%

4

Flood Protection and Stormwater Management 
Goal 4 4.6%

Subtotal IRWM Goals 87 100 0%

5

Subtotal IRWM Goals 87 100.0%

Strategic Considerations for IRWM Plan 
Implementation 33 18.3%

Readiness to Proceed Category 38 21.1%
Other CDWR Statewide IRWMP Criteria 22 12.2%

Total Project Score 180 100.0%

Review Preliminary Results

• Goals (Water Supply+ Water Quality + Environmental + Flood)

St t i C id ti• Strategic Considerations
• Readiness
• Statewide
• Total Score

Highlighted Cells

6
imperialirwmp.org

This is the IRWMP Priority list-
weighted to meet the Goals and 
Strategic Considerations!!!
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Next Steps

• Compile submitted project information and post on web 
sitesite 

• Compile reviewer comments
• Coordinate Project Work Group – March 14, 2012

– Recommendations for IRWMP Priority list
– Recommendations for Grant Priority List

• Grant Ready/Shovel ReadyGrant Ready/Shovel Ready 
• CDWR Schedule

7imperialirwmp.org

CDWR Funding Schedule

DWR External Milestones/Time Frame
Revise Program Guidelines & PSP (Implementation & SWFM) 

Stakeholder Workshops & Public Feedback Late 2011 
Revised Draft Guidelines and PSP for Public Review Spring 2012 
Release Final Round 2 Program Guidelines & PSP Summer 2012 

Prop 84 Implementation Grant Round 2 (2-Step Process) 
Step 1 - IRWM Plan Evaluation Phase  

Applications Due Fall 2012 
Release Final Call Back List Spring 2013 

Step 2 - Project Evaluation Phase  
Applications Due Summer 2013 
Announce Final Awards Fall 2013 

Prop 84 Implementation Grant Round 3

8imperialirwmp.org

Prop 84 Implementation Grant Round 3 
Step 1 Applications Due Mid/Late 2014
Final Awards Mid/Late 2015

Local Groundwater Assistance Grants  
Release Revised Draft Guidelines & PSP for Public Review & 
Comment 

Jan-12

Release Final Guidelines & PSP Spring 2012 
Applications Due Spring 2012 
Announce Final Awards Fall 2012 
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Imperial IRWMP Project Scoring Sheets 

January 2012 

 



Project No. Title
1 HPUD WWTP Upgrade to Tertiary Treatment
2 Keystone Desalination with IID Drainwater/Alamo River Source (50 KAFY)
6 New River Bioremediation and Wildlife Habitat Restoration and Process Evaluation Project
7 East Brawley 25 KAFY Desalination with Well Field and Groundwater Recharge (Desal 12)
8 City of Brawley Raw Water Storage Project
9 City of Brawley Reclaim Water Project

12 City of Brawley Water Meter Project
13 Keystone Water Reclamation Facility
14 IID Systems Conservation and Improvements Projects for IWSP
15 Spearheading with Spirulina:  An Sustainable Approach to Desert Acquaculture 
18 Ave 72, Martinez Canyon Groundwater Storage Project
19 Ave. 62, Thomas Levy Recharge Site
20 East Mesa Groundwater Storage Project
21 Painted Canyon Groundwater Storage Project
32 Water distribution storage tanks, 2 each 5MG
34 Holtville Water Distribution System Project
35 Holtville Wastewater Treatment Plant Improvement Project
36 Holtville Wastewater Collection System Project
37 Holtville UV Transmittance Water Treatment System Project
38 Holtville Stormwater Master Plan Project
39 Holtville Stormwater Conveyance System and Detention Basin Project
40 Holtville Sewer Master Plan/Map Update Project
41 Drainage Improvements in the Township of Seeley; County Project No. 5363

46
Large‐Scale Microalgal Cultivation on Recently‐Exposed Playa Lands for Improving Salton Sea Water 
Quality and Regional Air Quality

mcansdale
Typewritten Text
Please click on the project title below to view project information. To return to this page please click the "Project Score" at the top of the score summary table.
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Subtotal 
Goals

% of 
Goals

Total 
points

% of Total

30 16.7%
18 35 3%1 W S l G l

Project Score

IRWMP Goals

Project ID
Project Title

Project Review Criteria, Distribution of Available Points

1
HPUD WWTP Upgrade to Tertiary Treatment

18 35.3%
10 41.7%
0 0.0%
2 50.0%

9 5.0%
16 8.9%
11 6.1%

1.  Water Supply Goal
2.  Water Quality Goal
3.  Environmental Protection and Enhancement Goal
4.  Flood Protection and Stormwater Management Goal

Other CDWR Statewide IRWMP Criteria
Readiness to Proceed Category
Strategic Considerations for IRWM Plan Implementation

66 36.7%Total Project Score

mcansdale
Typewritten Text

mcansdale
Typewritten Text



January 2012
Project Reviewed:
Project Number: 1
Project Reviewer: 

Reviewer One Reviewer Two
Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer

Score Comments Score Comments
 IRWMP Goals
Water Supply Goal

1. Effect to agricultural users of 
water.

Does the project have an effect to water supplies historically available to agriculture?
1 1

2.  No impacts and clearly defined benefits to agricultural water supplies.

1.  Some impacts and no benefits to agricultural water supplies.
0.  Defined and identifiable negative impacts to agricultural water supplies.

2. Improve Water Supply. Does the project provide a firm, verifiable, and sustainable supply that contributes to the 

regional goal of 50 to 100 thousand acre‐feet per year for municipal, commercial, and/or 

industrial demands by 2025? This supply cannot withdraw from current agricultural 

supplies.

1 1

5.  >50,000 acre feet.
4.  25,001 to 50,000 acre feet.
3.  10,001 to 25,000 acre feet.
2.   5001 to 10,000 acre feet.
1.   0 to 5000 acre feet; yield or limited ability to firmly define.

3. Protect Surface Water Rights, 
maintain Colorado River yields.

Would the project optimize and sustain use of Colorado River entitlements through 

development of groundwater storage of underruns?
0 0

2.  The project would provide for storage or use of Colorado River supply.

1.  The project could be integrated with other projects or strategies, or altered to provide for 
storage or use of Colorado River supply.
0.   The project is not, does not, and could not include aspects of storage or use of Colorado 
River Supply. 

4.  Conserves Colorado River 
Supplies.

Would the project implement water conservation measures that demonstrate reasonable 

beneficial use and maintain consistency with established industry standards, state, and 

federal requirements?
1 1

2.  Implements water conservation measures that surpass requirements and strongly 
demonstrate or support documentation of reasonable and beneficial use.
1.  Implements water conservation measures that meet requirements and partially 
demonstrate or support documentation of reasonable and beneficial use.
0.  Does not implement water conservation measures, or measures do not meet 
requirements; does not demonstrate or support documentation of reasonable and 
beneficial use.

5.  Support for in‐lieu uses or 
substitution for Colorado River 
Water.

Would the project provide a source of supply that could be used as a substitute for a 

current use of Colorado River supplies, and allow for reapportionment within the Imperial 

Region?

1 1

1.  Projects would provide a source of supply and allow for reapportionment. 

0.  The project would not create a source of supply that could be used by a current user as a 
substitute for Colorado River supply and subsequent reapportionment. 

6.  Integrate Resource 
Management Strategies.

Will the project apply or integrate Resource Management Strategies? 1 1

2.  Integrates five or more RMS.
1.  Integrates 3‐5 RMS.
0.  Less than three RMS.

Imperial IRWMP Project Review Score Sheet
HPUD WWTP Upgrade to Tertiary Treatment

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

Diversify the regional water supply portfolio to ensure a long‐term, verifiable, reliable, and 
sustainable supply to meet current and future demands 

1.2 MGD approximately 1,300 AFY 1.2 MGD Capacity is equivalent to 1,344 AFY

Tertiary treated water would  be available for 
industrial demand.



Project Reviewed:
Project Number: 1
Project Reviewer: 

Reviewer One Reviewer Two
Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer

HPUD WWTP Upgrade to Tertiary Treatment

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

7.  Plan Consistency. Is the project consistent with City and County General Plan, State or Federal Land Use 

Plan, UWMP, or existing Capital Facility Plan?
1 1

2.  Greatest degree of consistency.  Projects clearly identified in GP or other plan.

1.  Moderate degree of consistency.  Project concepts identified in GP or other plan. 

0.  Limited or no consistency with existing plan. 
8.  Groundwater Rights. Will the project protect correlative groundwater rights or optimize the use of 

groundwater?  
1 1

2.  Sustains and protects use of overlying groundwater users (pumpers); clearly helps to 
prevent or address overdraft or has no impacts on such aquifers.
1.  May sustain and protect use of overlying groundwater users (pumpers); does not prevent 
or address overdraft or has impact on such aquifers.

0. Would not sustain or protect groundwater use of overlying users (pumpers); or could 
have potentially significant impact by causing overdraft.  

Water Quality Goal

1.  Match Water Quality to use. Would the project make beneficial use of poor quality water and provide  economic 

benefits? 
1 1

2. Project would make beneficial use of poor quality source water not otherwise used and 
provide  economic benefits.   
1.  Project would treat water quality to make beneficial use of poor quality water source 
water not otherwise used and provide economic benefits.  
0.  Project would not make beneficial use of poor quality water  source water or provide 
economic benefits. 

2.  Support DACs‐ Wastewater. Would the project support DACs in meeting wastewater disposal and permit requirements; 

create economies of scale; and provide recycled water and reuse opportunities to extend 

Colorado River supplies?

2 2

2.  Brings community into compliance with requirements; creates economies of scale; and 
provides recycled water to extend the Colorado River supply.
1.  Brings community into compliance with requirements; does not create economies of 
scale; or provide recycled water to extend the Colorado River supply.
0.  Does not have any effect on community compliance with requirements; does not create 
economies of scale; or provide recycled water to extend the Colorado River supply.

3.  Support DACs‐ Drinking Water Would the project support DACs in meeting drinking water standards, protecting public 

health, or creating economies of scale?
0 0

2.  Assists DACs to meet standards, address public health threats, and create economies of 
scale.
1.  Assists DACs to meet standards,  does not create economies of scale.

0:  Does not assist DACs to meet drinking water standards or  create economies of scale. 

4. Effect on Existing Waterways Could the project affect the water quality of drains or rivers? 1 1
2.  Project could benefit water quality of drains or rivers.
1.  Project would not provide benefit or have negative impacts on water quality of drains or 
rivers.
0.  Project could have impacts on water quality of drains or rivers.

5.  Comply with Total Maximum 

Daily Loads (TMDLs)
Would the project help the region comply with Regional Water Quality Control Board 

Requirements or implement to stormwater BMPs? 
0 0

2.   Improves compliance with established TMDLs and  implement stormwater BMPs.

May protect ag users by offsetting an industrial 
demand, which takes a higher priority.

Protect water quality for beneficial use consistent with regional community interests and 
the RWQCB Basin Plan through cooperation with stakeholders, local, and state agencies.

Treated water is designated for industrial use not 
environmental use.

Project may offset an industrial demand of higher 
priority.

Project is to treat wastewater to match with 
industrial use to offset demand.



Project Reviewed:
Project Number: 1
Project Reviewer: 

Reviewer One Reviewer Two
Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer

HPUD WWTP Upgrade to Tertiary Treatment

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

1.  Improves compliance with established TMDLs or implement stormwater BMPs.  

0.  Does not help meet established TMDLs and does not implement stormwater BMPs.

6.  Preserve or Improve  Would the project preserve or improve quality of groundwater resources? 2 2
2.  Project would improve groundwater quality so that it can be used or would protect 
existing water quality. 
1.  Project would not improve groundwater quality and would not protect existing water 
quality.
0.  Project would not improve groundwater quality or could have potentially significant 
impacts to existing water quality.

Environmental Protection and 
Enhancement Goal
1.  Environmental Enhancements Would the project increase or improve habitat or support mitigation of other impacts?

0 0

2.  Project increases or improves habitat and could support mitigation of other project 
impacts.
1.  Project increases or improves habitat, but cannot be used to support mitigation of other 
project impacts.
0.  Project does not increase or improve habitat. 

2.  Integrated Design Elements  Does the project integrate environmental, open space, parks, or other recreational 

elements into the design to achieve multiple benefits?
0 0

1.  Integrates multiple design elements to provide multiple benefits. 
0.  Does not integrate multiple design elements or provide multiple benefits. 

Flood Protection and Stormwater 
Management Goal

Percent of IRWMP Goal=
1. Reduce impacts from 

stormwater events 
Would the project help to reduce economic damages; and protect life and property from 

localized stormwater events and runoff from urban areas? 
1 1

2.  Project would reduce economic damages, protect life and property.

1.  Projects would not reduce economic damages or protect life and property. 

0.  Project could increase economic damages or result in potential impacts to life or 
property. 

1. Public Acceptance/Public 
S

Will the project be able to gain public support from the rate paying population? 1 1
2.   High degree of stakeholder support and low potential for conflicts within Imperial 
Region.
1.   Moderate degree of stakeholder support and moderate potential for conflicts within 
Imperial Region.
0.   Limited or no stakeholder support and potential for conflicts within Imperial Region.

2.  Cost Effectiveness Is the cost per acre foot of yield competitive with the other projects in the Region? 1 1
4.  < $150/af.
3.  $151 to $300/af.
2.  $301 ‐ $450/af.
1.  >450/af.

3.  Equitable cost sharing Do the entities that receive the benefits pay for the costs of producing those benefits?
0 0

2.  All costs for new water would be paid for by new users; no effects on current rate base.

Protect and enhance aquatic ecosystems and wildlife habitat consistent with municipal, 
commercial, industrial, and agricultural land uses.

Protect life and property from flooding and develop regional and local flood protection and 
stormwater management strategies.

Strategic Considerations for IRWM Plan Implementation

Estimated at approximately $460 per AF for 20 years.

Based on Project Information, it is uncertain if Project 
will provide any regional supply for  environmental 
water use or support habitat.

Rough annual costs of $465 per AF for 20 years for 
the WWTP upgraded were estimated based on 
Project Information.



Project Reviewed:
Project Number: 1
Project Reviewer: 

Reviewer One Reviewer Two
Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer

HPUD WWTP Upgrade to Tertiary Treatment

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

1.  Cost would likely be shared between new and existing rate payers; with at least 75% of 
the costs borne by new users. 
0.  Costs for new water and programs distributed to new and existing rate payers in roughly 
equal proportions. 

4. Promote Economic 
Development

Does the project provide measurable economic benefits to Imperial Region in terms of net 

economic activity, job creation, and revenue generation to IID, Imperial County and Cities? 1 1

2.  Greatest potential for contributing to economic activity, creating jobs, revenue 
generation.  Clear documentation. 
1.  Moderate potential for contributing to economic activity, creating jobs, revenue 
generation.  Limited documentation. 
0. Limited or no potential for contributing to economic activity, creating jobs, revenue 
generation.  No solid documentation. 

Readiness to Proceed Category
1. Timeliness Does the project have the ability for Stakeholders to act quickly to implement a project or 

program without the need for new agreements or additional funding?   
3 3

4.   Immediate, < 1 Year.
3.   Near Term, 1 to 3 Years to develop.
2.   Mid‐term, 3 to 6 Years to develop.
1.   Long‐term, >6 Years to develop.

2.  Technical Feasibility of Project Does the project have technical documentation to evaluate the technical feasibility of the 

project?
1 1

3.  The project has detailed documentation, including reconnaissance, and feasibility studies 
and completed engineering designs.  
2.  The project is partially documented, and has reconnaissance, and/or feasibility studies, 
but incomplete or partial designs. 
1.   The project is not well documented, does not have reconnaissance, and/or feasibility 
studies and has not been designed. 

0.  The project is conceptually defined, but has potential to help meet goals and objectives. 

3.  Environmental Compliance  Does the project have environmental documentation and clearance?  0 0
2.  Existing studies and completed environmental documents.
1.  There are some existing studies or plans to complete studies; a clear plan to complete 
environmental documentation. 
0.  There are no studies or completed environmental documentation. 

4. Permitting Does the project have permits or a plan to obtain permits?  1 1
2.  The permits have been obtained or are in the process.
1.  The permit requirements are known and there is a plan and schedule in place. 
0.  The permit requirements are not known and there is no plan or schedule. 

5. Funding Are the project funding sources well defined?   1 1
2.  Financial plan and commitments are well defined; clear resource commitments to 
maintenance and operations.
1.  Financial plan under development; requires rate payer and/or funding agency approval; 
no defined resource commitments to maintenance and operations.
0.  No financial plan and commitments established; no resources defined for maintenance 
and operations.

Other CDWR Statewide IRWMP Criteria
1.  Provides multiple benefits Does the project provide a range of supply, water quality, flood, ecosystem, conservation, 

recreation, or other benefits? 
0 0

1= Yes
0= No

2.  Involves multiple participants 
and stakeholders

Does the project include multiple stakeholders and participants? 
0 0

 

.
Project information indicates limited funding to 
advance DAC projects, including this one.

Limited to WWTP improvement at one DAC and help 
with water quality of discharge to drain.
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Imperial IRWMP Project Evaluation and Ranking Criteria

2.  Projects involves four or more participants through agreements and funding. 
1.  Project involves two to four participants through agreements and funding. 

0. Projects involves one stakeholder.
3.  Provides regional benefits  Does the project provide tangible regional benefits or only to a single or limited 

stakeholder group?
1 1

1= Yes
0= No

4.  State Program Preferences Does the project support meet the state preferences? 1 1
1= Yes
0= No

5.   Statewide Priorities Does the project support meet the statewide priorities?  1 1
1= Yes
0= No

6.  Climate Change Adaption  Would the project support the region adaption to climate change or reduce the 

vulnerability to the effects of climate change?
0 0

1.  Project would help the region adapt to climate change and reduce the vulnerability to the 
effects of climate change.
0.  Project would not help the region adapt to climate change or reduce the vulnerability to 
the effects of climate change. 

7.  Greenhouse Gas Emissions 
Contribution‐ Project

Does the project affect greenhouse gas emissions in the region?   1 1

1.  The project does not significantly contribute to the GHG emissions relative to other 
projects. 
0.  The project contributes to GHG emissions;  and does not support renewable energy.   

8.  Greenhouse Gas Emissions ‐
Support to Renewable Energy

Does the project support expansion of renewable energy portfolio for the Region or State?  
1 1

1. The project provides clear and tangible support to the expansion of renewable energy in 
the Region or state. 
0.  The project does not support the expansion of renewable energy in the Region or state.

   

Project information indicates purpose is to provide a 
water supply for geothermal industry.

One DAC community that may provide treated water 
for industrial uses.



Subtotal 
Goals

% of 
Goals

Total 
points

% of Total

53 5 29 7%

Project Review Criteria, Distribution of Available Points

IRWMP G l

Project Score
Project ID 2
Project Title Keystone Desalination with IID Drainwater/Alamo River Source (50 KAFY)

53.5 29.7%
39.5 77.5%
12 50.0%
0 0.0%
2 50.0%

12.5 6.9%
12 6.7%

Strategic Considerations for IRWM Plan Implementation
Readiness to Proceed Category

IRWMP Goals
1.  Water Supply Goal
2.  Water Quality Goal
3.  Environmental Protection and Enhancement Goal
4.  Flood Protection and Stormwater Management Goal

18 10.0%
96 53.3%

Other CDWR Statewide IRWMP Criteria
Total Project Score



January 2012
Project Reviewed:
Project Number: 2
Project Reviewer: 

Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer
Score Comments Score Comments

 IRWMP Goals
Water Supply Goal

1. Effect to agricultural users of 
water.

Does the project have an effect to water supplies historically available to agriculture?
2 2

2.  No impacts and clearly defined benefits to agricultural water supplies.

1.  Some impacts and no benefits to agricultural water supplies.
0.  Defined and identifiable negative impacts to agricultural water supplies.

2. Improve Water Supply. Does the project provide a firm, verifiable, and sustainable supply that contributes to the 

regional goal of 50 to 100 thousand acre‐feet per year for municipal, commercial, and/or 

industrial demands by 2025? This supply cannot withdraw from current agricultural 

supplies.

4 4

5.  >50,000 acre feet.
4.  25,001 to 50,000 acre feet.
3.  10,001 to 25,000 acre feet.
2.   5001 to 10,000 acre feet.
1.   0 to 5000 acre feet; yield or limited ability to firmly define.

3. Protect Surface Water Rights, 
maintain Colorado River yields.

Would the project optimize and sustain use of Colorado River entitlements through 

development of groundwater storage of underruns?
1 2

2.  The project would provide for storage or use of Colorado River supply.

1.  The project could be integrated with other projects or strategies, or altered to provide for 
storage or use of Colorado River supply.
0.   The project is not, does not, and could not include aspects of storage or use of Colorado 
River Supply. 

4.  Conserves Colorado River 
Supplies.

Would the project implement water conservation measures that demonstrate reasonable 

beneficial use and maintain consistency with established industry standards, state, and 

federal requirements?
1 2

2.  Implements water conservation measures that surpass requirements and strongly 
demonstrate or support documentation of reasonable and beneficial use.
1.  Implements water conservation measures that meet requirements and partially 
demonstrate or support documentation of reasonable and beneficial use.
0.  Does not implement water conservation measures, or measures do not meet 
requirements; does not demonstrate or support documentation of reasonable and 
beneficial use.

5.  Support for in‐lieu uses or 
substitution for Colorado River 
Water.

Would the project provide a source of supply that could be used as a substitute for a 

current use of Colorado River supplies, and allow for reapportionment within the Imperial 

Region?

1 1

1.  Projects would provide a source of supply and allow for reapportionment. 

0.  The project would not create a source of supply that could be used by a current user as a 
substitute for Colorado River supply and subsequent reapportionment. 

6.  Integrate Resource 
Management Strategies.

Will the project apply or integrate Resource Management Strategies? 2 2

2.  Integrates five or more RMS.
1.  Integrates 3‐5 RMS.
0.  Less than three RMS.

Imperial IRWMP Project Review Score Sheet
Keystone Desalination with IID Drainwater/Alamo River Source (50 KAFY)

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

Diversify the regional water supply portfolio to ensure a long‐term, verifiable, reliable, and 
sustainable supply to meet current and future demands 

There is potential for this project to be integrated 
with other projects to include storage.

Project would create a source of supply from 

brackish surface water from the Alamo River and IID 
drains, which conceivably substitutes Colorado River 
water.

Project is to develop 50,000 AFY desalination plant to 
treat brackish surface water from the Alamo River or 
from IID drains.

The project will treat brackish water from drain and 
deviler to suitable use.  The Project information  does 
not define if the brackish drain water is in need of 
replacement or needs to be mitigated.  The treated 
water would go to uses to offset delivery of CO River 
Water.

Project provides use of CO River, but does  not 
provide for storage in District.  CO River water is 
stored in the river system and exchange in delivery.

Desal of drain water results in water available for 
additional beneficial uses.
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7.  Plan Consistency. Is the project consistent with City and County General Plan, State or Federal Land Use 

Plan, UWMP, or existing Capital Facility Plan?
1 1

2.  Greatest degree of consistency.  Projects clearly identified in GP or other plan.

1.  Moderate degree of consistency.  Project concepts identified in GP or other plan. 

0.  Limited or no consistency with existing plan. 
8.  Groundwater Rights. Will the project protect correlative groundwater rights or optimize the use of 

groundwater?  
1 2

2.  Sustains and protects use of overlying groundwater users (pumpers); clearly helps to 
prevent or address overdraft or has no impacts on such aquifers.
1.  May sustain and protect use of overlying groundwater users (pumpers); does not prevent 
or address overdraft or has impact on such aquifers.

0. Would not sustain or protect groundwater use of overlying users (pumpers); or could 
have potentially significant impact by causing overdraft.  

Water Quality Goal

1.  Match Water Quality to use. Would the project make beneficial use of poor quality water and provide  economic 

benefits? 
1 2

2. Project would make beneficial use of poor quality source water not otherwise used and 
provide  economic benefits.   
1.  Project would treat water quality to make beneficial use of poor quality water source 
water not otherwise used and provide economic benefits.  
0.  Project would not make beneficial use of poor quality water  source water or provide 
economic benefits. 

2.  Support DACs‐ Wastewater. Would the project support DACs in meeting wastewater disposal and permit requirements; 

create economies of scale; and provide recycled water and reuse opportunities to extend 

Colorado River supplies?

2 0

2.  Brings community into compliance with requirements; creates economies of scale; and 
provides recycled water to extend the Colorado River supply.
1.  Brings community into compliance with requirements; does not create economies of 
scale; or provide recycled water to extend the Colorado River supply.
0.  Does not have any effect on community compliance with requirements; does not create 
economies of scale; or provide recycled water to extend the Colorado River supply.

3.  Support DACs‐ Drinking Water Would the project support DACs in meeting drinking water standards, protecting public 

health, or creating economies of scale?
1 0

2.  Assists DACs to meet standards, address public health threats, and create economies of 
scale.
1.  Assists DACs to meet standards,  does not create economies of scale.

0:  Does not assist DACs to meet drinking water standards or  create economies of scale. 

4. Effect on Existing Waterways Could the project affect the water quality of drains or rivers? 2 2
2.  Project could benefit water quality of drains or rivers.
1.  Project would not provide benefit or have negative impacts on water quality of drains or 
rivers.
0.  Project could have impacts on water quality of drains or rivers.

5.  Comply with Total Maximum 

Daily Loads (TMDLs)
Would the project help the region comply with Regional Water Quality Control Board 

Requirements or implement to stormwater BMPs? 
0 0

2.   Improves compliance with established TMDLs and  implement stormwater BMPs.

The produced water would be conveyed to IID 
conveyance facilities for distribution to agricultural 
users as a substitute for using Colorado River water. 
If ag users use groundwater this water supply could 
protect and optimize groundwater use.

Protect water quality for beneficial use consistent with regional community interests and 
the RWQCB Basin Plan through cooperation with stakeholders, local, and state agencies.

This project could assist in creating economic 
benefits by supplying a variety of projects with water 
as well as create a source of supply for ag users.

There is potential for assisting in creating an 
economy of scale if water is provided for industrial 
use.

Based on the Project Information, poor quality drain 
water is to be cleaned up using desal.

Project matches desal drain water with non‐
agricultural uses that are not presently part of the 
overlying groundwater users.  This helps to prevent 
and address overdraft as long as the drain water was 
not already part of the groundwater balance.

The project is to treat drain water, not wastewater.

Project is to treat drain water; does not address 
drinking water for DACs.
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1.  Improves compliance with established TMDLs or implement stormwater BMPs.  

0.  Does not help meet established TMDLs and does not implement stormwater BMPs.

6.  Preserve or Improve  Would the project preserve or improve quality of groundwater resources? 1 1
2.  Project would improve groundwater quality so that it can be used or would protect 
existing water quality. 
1.  Project would not improve groundwater quality and would not protect existing water 
quality.
0.  Project would not improve groundwater quality or could have potentially significant 
impacts to existing water quality.

Environmental Protection and 
Enhancement Goal
1.  Environmental Enhancements Would the project increase or improve habitat or support mitigation of other impacts?

0 0

2.  Project increases or improves habitat and could support mitigation of other project 
impacts.
1.  Project increases or improves habitat, but cannot be used to support mitigation of other 
project impacts.
0.  Project does not increase or improve habitat. 

2.  Integrated Design Elements  Does the project integrate environmental, open space, parks, or other recreational 

elements into the design to achieve multiple benefits?
0 0

1.  Integrates multiple design elements to provide multiple benefits. 
0.  Does not integrate multiple design elements or provide multiple benefits. 

Flood Protection and Stormwater 
Management Goal

1. Reduce impacts from 

stormwater events 
Would the project help to reduce economic damages; and protect life and property from 

localized stormwater events and runoff from urban areas? 
1 1

2.  Project would reduce economic damages, protect life and property.

1.  Projects would not reduce economic damages or protect life and property. 

0.  Project could increase economic damages or result in potential impacts to life or 
property. 

1. Public Acceptance/Public 
S

Will the project be able to gain public support from the rate paying population? 1 1
2.   High degree of stakeholder support and low potential for conflicts within Imperial 
Region.
1.   Moderate degree of stakeholder support and moderate potential for conflicts within 
Imperial Region.
0.   Limited or no stakeholder support and potential for conflicts within Imperial Region.

2.  Cost Effectiveness Is the cost per acre foot of yield competitive with the other projects in the Region? 1 1
4.  < $150/af.
3.  $151 to $300/af.
2.  $301 ‐ $450/af.
1.  >450/af.

3.  Equitable cost sharing Do the entities that receive the benefits pay for the costs of producing those benefits?
0 2

2.  All costs for new water would be paid for by new users; no effects on current rate base.

Not discussed on project submittal form.

Protect and enhance aquatic ecosystems and wildlife habitat consistent with municipal, 
commercial, industrial, and agricultural land uses.

Protect life and property from flooding and develop regional and local flood protection and 
stormwater management strategies.

Strategic Considerations for IRWM Plan Implementation

Cost is listed as $466/AF

Based on the Project Information, TMDLs or 
implenting a stormwater BMP not identified.

Based on Project Information, project is to make 
available a reclaimed water supply thru desal of 
drain water source.

No indication in the Project Information that the 
project will improve habitat.

Uncertain based on Project Information 
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1.  Cost would likely be shared between new and existing rate payers; with at least 75% of 
the costs borne by new users. 
0.  Costs for new water and programs distributed to new and existing rate payers in roughly 
equal proportions. 

4. Promote Economic 
Development

Does the project provide measurable economic benefits to Imperial Region in terms of net 

economic activity, job creation, and revenue generation to IID, Imperial County and Cities? 2 1

2.  Greatest potential for contributing to economic activity, creating jobs, revenue 
generation.  Clear documentation. 
1.  Moderate potential for contributing to economic activity, creating jobs, revenue 
generation.  Limited documentation. 
0. Limited or no potential for contributing to economic activity, creating jobs, revenue 
generation.  No solid documentation. 

Readiness to Proceed Category
1. Timeliness Does the project have the ability for Stakeholders to act quickly to implement a project or 

program without the need for new agreements or additional funding?   
2 2

4.   Immediate, < 1 Year.
3.   Near Term, 1 to 3 Years to develop.
2.   Mid‐term, 3 to 6 Years to develop.
1.   Long‐term, >6 Years to develop.

2.  Technical Feasibility of Project Does the project have technical documentation to evaluate the technical feasibility of the 

project?
2 2

3.  The project has detailed documentation, including reconnaissance, and feasibility studies 
and completed engineering designs.  
2.  The project is partially documented, and has reconnaissance, and/or feasibility studies, 
but incomplete or partial designs. 
1.   The project is not well documented, does not have reconnaissance, and/or feasibility 
studies and has not been designed. 

0.  The project is conceptually defined, but has potential to help meet goals and objectives. 

3.  Environmental Compliance  Does the project have environmental documentation and clearance?  0 0
2.  Existing studies and completed environmental documents.
1.  There are some existing studies or plans to complete studies; a clear plan to complete 
environmental documentation. 
0.  There are no studies or completed environmental documentation. 

4. Permitting Does the project have permits or a plan to obtain permits?  0 0
2.  The permits have been obtained or are in the process.
1.  The permit requirements are known and there is a plan and schedule in place. 
0.  The permit requirements are not known and there is no plan or schedule. 

5. Funding Are the project funding sources well defined?   0 0
2.  Financial plan and commitments are well defined; clear resource commitments to 
maintenance and operations.
1.  Financial plan under development; requires rate payer and/or funding agency approval; 
no defined resource commitments to maintenance and operations.
0.  No financial plan and commitments established; no resources defined for maintenance 
and operations.

Other CDWR Statewide IRWMP Criteria
1.  Provides multiple benefits Does the project provide a range of supply, water quality, flood, ecosystem, conservation, 

recreation, or other benefits? 
1 1

1= Yes
0= No

2.  Involves multiple participants 
and stakeholders

Does the project include multiple stakeholders and participants? 
0 0

Information included in Draft IID Plan

Not provided on project submittal form.
It is anticipated all costs for desal of drain water 
would be paid thru fees for new industrial uses.

Based on projections in Project Information, 
uncertain if and when geothermal energy will be 
developed.



Project Reviewed:
Project Number: 2
Project Reviewer: 

Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer

Keystone Desalination with IID Drainwater/Alamo River Source (50 KAFY)

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

2.  Projects involves four or more participants through agreements and funding. 
1.  Project involves two to four participants through agreements and funding. 

0. Projects involves one stakeholder.
3.  Provides regional benefits  Does the project provide tangible regional benefits or only to a single or limited 

stakeholder group?
1 1

1= Yes
0= No

4.  State Program Preferences Does the project support meet the state preferences? 1 1
1= Yes
0= No

5.   Statewide Priorities Does the project support meet the statewide priorities?  1 1
1= Yes
0= No

6.  Climate Change Adaption  Would the project support the region adaption to climate change or reduce the 

vulnerability to the effects of climate change?
1 1

1.  Project would help the region adapt to climate change and reduce the vulnerability to the 
effects of climate change.
0.  Project would not help the region adapt to climate change or reduce the vulnerability to 
the effects of climate change. 

7.  Greenhouse Gas Emissions 
Contribution‐ Project

Does the project affect greenhouse gas emissions in the region?   1 1

1.  The project does not significantly contribute to the GHG emissions relative to other 
projects. 
0.  The project contributes to GHG emissions;  and does not support renewable energy.   

8.  Greenhouse Gas Emissions ‐
Support to Renewable Energy

Does the project support expansion of renewable energy portfolio for the Region or State?  
1 1

1. The project provides clear and tangible support to the expansion of renewable energy in 
the Region or state. 
0.  The project does not support the expansion of renewable energy in the Region or state. This is discussed explicity on the project submittal 

form.

Project Information identifies IID only.



Subtotal 
Goals

% of 
Goals

Total 
points

% of Total

24 5 13 6%

Project Score
Project ID 6

Project Review Criteria, Distribution of Available Points

IRWMP G l

Project Title New River Bioremediation and Wildlife Habitat Restoration and Process Evaluation Project

24.5 13.6%
7.5 14.7%
8 33.3%
7 87.5%
2 50.0%

5 2.8%
18.5 10.3%

2.  Water Quality Goal
3.  Environmental Protection and Enhancement Goal
4.  Flood Protection and Stormwater Management Goal

IRWMP Goals
1.  Water Supply Goal

Strategic Considerations for IRWM Plan Implementation
Readiness to Proceed Category

15.5 8.6%
63.5 35.3%Total Project Score

Other CDWR Statewide IRWMP Criteria
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Project Reviewed:
Project Number: 6
Project Reviewer: 

Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer
Score Comments Score Comments

 IRWMP Goals
Water Supply Goal

1. Effect to agricultural users of 
water.

Does the project have an effect to water supplies historically available to agriculture?
1 1

2.  No impacts and clearly defined benefits to agricultural water supplies.

1.  Some impacts and no benefits to agricultural water supplies.
0.  Defined and identifiable negative impacts to agricultural water supplies.

2. Improve Water Supply. Does the project provide a firm, verifiable, and sustainable supply that contributes to the 

regional goal of 50 to 100 thousand acre‐feet per year for municipal, commercial, and/or 

industrial demands by 2025? This supply cannot withdraw from current agricultural 

supplies.

1 0

5.  >50,000 acre feet.
4.  25,001 to 50,000 acre feet.
3.  10,001 to 25,000 acre feet.
2.   5001 to 10,000 acre feet.
1.   0 to 5000 acre feet; yield or limited ability to firmly define.

3. Protect Surface Water Rights, 
maintain Colorado River yields.

Would the project optimize and sustain use of Colorado River entitlements through 

development of groundwater storage of underruns?
0 0

2.  The project would provide for storage or use of Colorado River supply.

1.  The project could be integrated with other projects or strategies, or altered to provide 
for storage or use of Colorado River supply.
0.   The project is not, does not, and could not include aspects of storage or use of Colorado 
River Supply. 

4.  Conserves Colorado River 
Supplies.

Would the project implement water conservation measures that demonstrate reasonable 

beneficial use and maintain consistency with established industry standards, state, and 

federal requirements?
0 0

2.  Implements water conservation measures that surpass requirements and strongly 
demonstrate or support documentation of reasonable and beneficial use.
1.  Implements water conservation measures that meet requirements and partially 
demonstrate or support documentation of reasonable and beneficial use.
0.  Does not implement water conservation measures, or measures do not meet 
requirements; does not demonstrate or support documentation of reasonable and 
beneficial use.

5.  Support for in‐lieu uses or 
substitution for Colorado River 
Water.

Would the project provide a source of supply that could be used as a substitute for a 

current use of Colorado River supplies, and allow for reapportionment within the Imperial 

Region?

0 0

1.  Projects would provide a source of supply and allow for reapportionment. 

0.  The project would not create a source of supply that could be used by a current user as a 
substitute for Colorado River supply and subsequent reapportionment. 

6.  Integrate Resource 
Management Strategies.

Will the project apply or integrate Resource Management Strategies? 2 1

2.  Integrates five or more RMS.
1.  Integrates 3‐5 RMS.
0.  Less than three RMS.

7.  Plan Consistency. Is the project consistent with City and County General Plan, State or Federal Land Use 

Plan, UWMP, or existing Capital Facility Plan?
0 1

2.  Greatest degree of consistency.  Projects clearly identified in GP or other plan.

Imperial IRWMP Project Review Score Sheet
New River Bioremediation and Wildlife Habitat Restoration and Process Evaluation Project

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

Diversify the regional water supply portfolio to ensure a long‐term, verifiable, reliable, and 
sustainable supply to meet current and future demands 

The project does not propose to affect water supply for either 
agricultural or municipal use. The explanation of the project's 
water supply benefit appears to benefit ecosystem restoration 
moreso than water supply.

No water supply amount is discussed.

The project lists GW storage as an aspect of a met DWR RMS, 
however no further information is provided at this time. It appears 
GW storage would be additive to this project, and not a direct goal 
of this project. This is not to say groundwater storage is not a 
viable option for clean water from this system at this time.

No supporting documentation was provided at this time. There is 
a beneficial use for wetland habitats that is inherent in  this 
project and this score will most likely change once supporting 
documentation is provided.

The project states the 'clean' water would be used for constructed 
wetlands developed for wildlife habitat restoration and therefore 
does not act as a substitute for Colorado River supplies.

This project claimed 14 Regional Management Strategies (RMS) 
were satisfied by this project. The finding of this reviewer is the 
project meets 7 of the total RMS listed. 

The New River Bioremediation project, once 
operational, would supply water to an environment 
use and benefit agriculture thru improvement of 
water quality of the component of the New River 
that is related to ag return flows.

No water supply yield estimate provided in project 
submital form.

The location of the Project and connectivity to an 
underlying gw basin for storage of CO River Supply is 
not clearly defined.

The Project would conserve local water through 
conversion of poor quality water into supply usable 
for a new environmental demand/use. Therefore, it 
may not add to the CO River Supply since it is not 
being delivered in place of an existing ag demand. 

See previous comment.

This Project has claims several RMS, however, they 
are not directly connected nor strongly supported.  

C d i f ib i



Project Reviewed:
Project Number: 6
Project Reviewer: 

Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer

New River Bioremediation and Wildlife Habitat Restoration and Process Evaluation Project

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

1.  Moderate degree of consistency.  Project concepts identified in GP or other plan. 

0.  Limited or no consistency with existing plan. 
8.  Groundwater Rights. Will the project protect correlative groundwater rights or optimize the use of 

groundwater?  
0 0

2.  Sustains and protects use of overlying groundwater users (pumpers); clearly helps to 
prevent or address overdraft or has no impacts on such aquifers.
1.  May sustain and protect use of overlying groundwater users (pumpers); does not prevent 
or address overdraft or has impact on such aquifers.
0. Would not sustain or protect groundwater use of overlying users (pumpers); or could 
have potentially significant impact by causing overdraft.  

Water Quality Goal

1.  Match Water Quality to use. Would the project make beneficial use of poor quality water and provide  economic 

benefits? 
2 1

2. Project would make beneficial use of poor quality source water not otherwise used and 
provide  economic benefits.   
1.  Project would treat water quality to make beneficial use of poor quality water source 
water not otherwise used and provide economic benefits.  
0.  Project would not make beneficial use of poor quality water  source water or provide 
economic benefits. 

2.  Support DACs‐ Wastewater. Would the project support DACs in meeting wastewater disposal and permit 

requirements; create economies of scale; and provide recycled water and reuse 

opportunities to extend Colorado River supplies?

0 0

2.  Brings community into compliance with requirements; creates economies of scale; and 
provides recycled water to extend the Colorado River supply.
1.  Brings community into compliance with requirements; does not create economies of 
scale; or provide recycled water to extend the Colorado River supply.
0.  Does not have any effect on community compliance with requirements; does not create 
economies of scale; or provide recycled water to extend the Colorado River supply.

3.  Support DACs‐ Drinking Water Would the project support DACs in meeting drinking water standards, protecting public 

health, or creating economies of scale?
0 0

2.  Assists DACs to meet standards, address public health threats, and create economies of 
scale.
1.  Assists DACs to meet standards,  does not create economies of scale.

0:  Does not assist DACs to meet drinking water standards or  create economies of scale. 

4. Effect on Existing Waterways Could the project affect the water quality of drains or rivers? 2 2
2.  Project could benefit water quality of drains or rivers.
1.  Project would not provide benefit or have negative impacts on water quality of drains or 
rivers.
0.  Project could have impacts on water quality of drains or rivers.

5.  Comply with Total Maximum 

Daily Loads (TMDLs)
Would the project help the region comply with Regional Water Quality Control Board 

Requirements or implement to stormwater BMPs? 
0 0

2.   Improves compliance with established TMDLs and  implement stormwater BMPs.

1.  Improves compliance with established TMDLs or implement stormwater BMPs.  

0.  Does not help meet established TMDLs and does not implement stormwater BMPs.

6.  Preserve or Improve  Would the project preserve or improve quality of groundwater resources? 0 1
2.  Project would improve groundwater quality so that it can be used or would protect 
existing water quality. 

Not discussed in the project submittal form.

Not discussed in the project submittal form.
Protect water quality for beneficial use consistent with regional community interests and 
the RWQCB Basin Plan through cooperation with stakeholders, local, and state agencies.

The project hopes to treat New River water for habitat 
remediation.

Drinking water standards are not discussed as a goal or benefit of 
this project.

Project intends to improve the water quality.

Project does not discuss TMDLs or stormwater BMPs.

This Project is capable of positive effect on water 
quality of drain water.

Concept to reduce waste nutrients from tributaries 
entering the Salton Sea is supported in Salton Sea 
planning. 

Project is to evaluate field scale of treatment process 
and is expecting to provide some level of economic 
benefit.

The direct benefit of this Project supporting DACs 

wastewater disposal is not clearly identified in the 
Project Information.

The direct benefit of this Project supporting DACs 

drinking water standards is not clearly identified in 
the Project Information.

Does not apply to Project



Project Reviewed:
Project Number: 6
Project Reviewer: 

Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer

New River Bioremediation and Wildlife Habitat Restoration and Process Evaluation Project

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

1.  Project would not improve groundwater quality and would not protect existing water 
quality.
0.  Project would not improve groundwater quality or could have potentially significant 
impacts to existing water quality.

Environmental Protection and 
Enhancement Goal
1.  Environmental Enhancements Would the project increase or improve habitat or support mitigation of other impacts?

2 2

2.  Project increases or improves habitat and could support mitigation of other project 
impacts.
1.  Project increases or improves habitat, but cannot be used to support mitigation of other 
project impacts.
0.  Project does not increase or improve habitat. 

2.  Integrated Design Elements  Does the project integrate environmental, open space, parks, or other recreational 

elements into the design to achieve multiple benefits?
0 1

1.  Integrates multiple design elements to provide multiple benefits. 
0.  Does not integrate multiple design elements or provide multiple benefits. 

Flood Protection and Stormwater 
Management Goal

1. Reduce impacts from 

stormwater events 
Would the project help to reduce economic damages; and protect life and property from 

localized stormwater events and runoff from urban areas? 
1 1

2.  Project would reduce economic damages, protect life and property.

1.  Projects would not reduce economic damages or protect life and property. 

0.  Project could increase economic damages or result in potential impacts to life or 
property. 

1. Public Acceptance/Public 
S

Will the project be able to gain public support from the rate paying population? 0 0
2.   High degree of stakeholder support and low potential for conflicts within Imperial 
Region.
1.   Moderate degree of stakeholder support and moderate potential for conflicts within 
Imperial Region.
0.   Limited or no stakeholder support and potential for conflicts within Imperial Region.

2.  Cost Effectiveness Is the cost per acre foot of yield competitive with the other projects in the Region? 0 0
4.  < $150/af.
3.  $151 to $300/af.
2.  $301 ‐ $450/af.
1.  >450/af.

3.  Equitable cost sharing Do the entities that receive the benefits pay for the costs of producing those benefits?
0 2

2.  All costs for new water would be paid for by new users; no effects on current rate base.

1.  Cost would likely be shared between new and existing rate payers; with at least 75% of 
the costs borne by new users. 
0.  Costs for new water and programs distributed to new and existing rate payers in roughly 
equal proportions. 

4. Promote Economic 
Development

Does the project provide measurable economic benefits to Imperial Region in terms of net 

economic activity, job creation, and revenue generation to IID, Imperial County and 

Cities?

1 1

2.  Greatest potential for contributing to economic activity, creating jobs, revenue 
generation.  Clear documentation. 
1.  Moderate potential for contributing to economic activity, creating jobs, revenue 
generation.  Limited documentation. 

Project intends to increase/improve habitat by constructing  

wetlands and removing waste nutrients from the water.

Project does not discuss improving groundwater resources.
Protect and enhance aquatic ecosystems and wildlife habitat consistent with municipal, 
commercial, industrial, and agricultural land uses.

Project discusses recreational elements as a possibility, however 
there is no final design with those aspects provided at this time.

Protect life and property from flooding and develop regional and local flood protection and 
stormwater management strategies.

The project does not appear to reduce or significantly affect 
economic damages or protect life or property from stormwater 
damages in particular.

Strategic Considerations for IRWM Plan Implementation

Not discussed in the project submittal form.

No cost per acre foot is provided

Not discussed in the project submittal form.

This project has potential for creating jobs as well as new 

Based on the Project information, it protects existing 
wq but does not directly improve gw quality.

Project will improve habitat  and could support  

mitigation of other project impacts.

Exact location of Project is unknown and stated 
purpose is primarily for water quality treatment, not 
flood retentioin.

None stated in the Project information

No cost per af provided in Project information.

Since all identified funding is either grant or local 
cost share, no effect on current rate base.



Project Reviewed:
Project Number: 6
Project Reviewer: 

Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer

New River Bioremediation and Wildlife Habitat Restoration and Process Evaluation Project

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

0. Limited or no potential for contributing to economic activity, creating jobs, revenue 
generation.  No solid documentation. 

Readiness to Proceed Category
1. Timeliness Does the project have the ability for Stakeholders to act quickly to implement a project or 

program without the need for new agreements or additional funding?   
4 4

4.   Immediate, < 1 Year.
3.   Near Term, 1 to 3 Years to develop.
2.   Mid‐term, 3 to 6 Years to develop.
1.   Long‐term, >6 Years to develop.

2.  Technical Feasibility of Project Does the project have technical documentation to evaluate the technical feasibility of the 

project?
1 1

3.  The project has detailed documentation, including reconnaissance, and feasibility studies 
and completed engineering designs.  
2.  The project is partially documented, and has reconnaissance, and/or feasibility studies, 
but incomplete or partial designs. 
1.   The project is not well documented, does not have reconnaissance, and/or feasibility 
studies and has not been designed. 

0.  The project is conceptually defined, but has potential to help meet goals and objectives. 

3.  Environmental Compliance  Does the project have environmental documentation and clearance?  1 0
2.  Existing studies and completed environmental documents.
1.  There are some existing studies or plans to complete studies; a clear plan to complete 
environmental documentation. 
0.  There are no studies or completed environmental documentation. 

4. Permitting Does the project have permits or a plan to obtain permits?  1 0
2.  The permits have been obtained or are in the process.
1.  The permit requirements are known and there is a plan and schedule in place. 
0.  The permit requirements are not known and there is no plan or schedule. 

5. Funding Are the project funding sources well defined?   1 1
2.  Financial plan and commitments are well defined; clear resource commitments to 
maintenance and operations.
1.  Financial plan under development; requires rate payer and/or funding agency approval; 
no defined resource commitments to maintenance and operations.
0.  No financial plan and commitments established; no resources defined for maintenance 
and operations.

Other CDWR Statewide IRWMP Criteria
1.  Provides multiple benefits Does the project provide a range of supply, water quality, flood, ecosystem, conservation, 

recreation, or other benefits? 
1 1

1= Yes
0= No

2.  Involves multiple participants 
and stakeholders

Does the project include multiple stakeholders and participants? 
0 1

2.  Projects involves four or more participants through agreements and funding. 
1.  Project involves two to four participants through agreements and funding. 

0. Projects involves one stakeholder.
3.  Provides regional benefits  Does the project provide tangible regional benefits or only to a single or limited 

stakeholder group?
0 1

1= Yes
0= No

4.  State Program Preferences Does the project support meet the state preferences? 1 1
1= Yes
0= No

5.   Statewide Priorities Does the project support meet the statewide priorities?  1 1
1= Yes
0= No

industries (fertilizers, energy source, nutraceuticals, etc.) if the 
evaluation yields favorable results.

This documentation was not provided to us. Exact site location not identified.

Project information states potential for economic 
activity, limited documentation. 

Project sponsor is in place.

Drought prepardness and DAC benefits are not 
supported.

Permits and env doc identified but not clearly known 
or scheduled

Statement of a local cost match and proposed 
budget, but no documented funding source.

Projecst lists other governmental agencies as funding 
sources.

Project information states ability to address DAC 
needs, which is not well supported and the project is 
not elible for storm water and flood managmeent 
funding. 
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New River Bioremediation and Wildlife Habitat Restoration and Process Evaluation Project

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

6.  Climate Change Adaption  Would the project support the region adaption to climate change or reduce the 

vulnerability to the effects of climate change?
1 1

1.  Project would help the region adapt to climate change and reduce the vulnerability to 
the effects of climate change.
0.  Project would not help the region adapt to climate change or reduce the vulnerability to 
the effects of climate change. 

7.  Greenhouse Gas Emissions 
Contribution‐ Project

Does the project affect greenhouse gas emissions in the region?   0 1

1.  The project does not significantly contribute to the GHG emissions relative to other 
projects. 
0.  The project contributes to GHG emissions;  and does not support renewable energy.   

8.  Greenhouse Gas Emissions ‐
Support to Renewable Energy

Does the project support expansion of renewable energy portfolio for the Region or State?  
0 1

1. The project provides clear and tangible support to the expansion of renewable energy in 
the Region or state. 
0.  The project does not support the expansion of renewable energy in the Region or state.

This is unknown at this time. The production of methane as a 
byproduct could affect GHG levels in the region.

This is unknown at this time. It is a possibility.

Very minimal positive effect.

Minimal component of potential for methane gas 
use.
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% of 
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52 28 9%

Project Score

IRWMP G l

Project Title East Brawley 25 KAFY Desalination with Well Field and Groundwater Recharge (Desal 12)

Project Review Criteria, Distribution of Available Points

Project ID 7

52 28.9%
36.5 71.6%
13.5 56.3%

0 0.0%
2 50.0%

10 5.6%
12 6.7%

IRWMP Goals
1.  Water Supply Goal

Readiness to Proceed Category

2.  Water Quality Goal
3.  Environmental Protection and Enhancement Goal
4.  Flood Protection and Stormwater Management Goal

Strategic Considerations for IRWM Plan Implementation

19 10.6%
93 51.7%

Other CDWR Statewide IRWMP Criteria
Total Project Score
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Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer
Score Comments Score Comments

 IRWMP Goals
Water Supply Goal

1. Effect to agricultural users of 
water.

Does the project have an effect to water supplies historically available to agriculture?
2 2

2.  No impacts and clearly defined benefits to agricultural water supplies.

1.  Some impacts and no benefits to agricultural water supplies.
0.  Defined and identifiable negative impacts to agricultural water supplies.

2. Improve Water Supply. Does the project provide a firm, verifiable, and sustainable supply that contributes to the 

regional goal of 50 to 100 thousand acre‐feet per year for municipal, commercial, and/or 

industrial demands by 2025? This supply cannot withdraw from current agricultural 

supplies.

3 3

5.  >50,000 acre feet.
4.  25,001 to 50,000 acre feet.
3.  10,001 to 25,000 acre feet.
2.   5001 to 10,000 acre feet.
1.   0 to 5000 acre feet; yield or limited ability to firmly define.

3. Protect Surface Water Rights, 
maintain Colorado River yields.

Would the project optimize and sustain use of Colorado River entitlements through 

development of groundwater storage of underruns?
1 2

2.  The project would provide for storage or use of Colorado River supply.

1.  The project could be integrated with other projects or strategies, or altered to provide for 
storage or use of Colorado River supply.
0.   The project is not, does not, and could not include aspects of storage or use of Colorado 
River Supply. 

4.  Conserves Colorado River 
Supplies.

Would the project implement water conservation measures that demonstrate reasonable 

beneficial use and maintain consistency with established industry standards, state, and 

federal requirements?
1 2

2.  Implements water conservation measures that surpass requirements and strongly 
demonstrate or support documentation of reasonable and beneficial use.
1.  Implements water conservation measures that meet requirements and partially 
demonstrate or support documentation of reasonable and beneficial use.
0.  Does not implement water conservation measures, or measures do not meet 
requirements; does not demonstrate or support documentation of reasonable and 
beneficial use.

5.  Support for in‐lieu uses or 
substitution for Colorado River 
Water.

Would the project provide a source of supply that could be used as a substitute for a 

current use of Colorado River supplies, and allow for reapportionment within the Imperial 

Region?

1 1

1.  Projects would provide a source of supply and allow for reapportionment. 

0.  The project would not create a source of supply that could be used by a current user as a 
substitute for Colorado River supply and subsequent reapportionment. 

6.  Integrate Resource 
Management Strategies.

Will the project apply or integrate Resource Management Strategies? 2 2

2.  Integrates five or more RMS.
1.  Integrates 3‐5 RMS.
0.  Less than three RMS.

Imperial IRWMP Project Review Score Sheet
East Brawley 25 KAFY Desalination with Well Field and Groundwater Recharge (Desal 12)

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

Diversify the regional water supply portfolio to ensure a long‐term, verifiable, reliable, and 
sustainable supply to meet current and future demands 

Intent of project is to provide 25,000 afy of new 

supply, which could benefit ag water supplies.

25,000 afy as stated

Project is to develop 25 KAFY desalination using well 
field and groundwater.

The project will use desal to treat groundwater.  The 
treated water would go to uses to offset delivery of 
CO River Water.

Project provides use of CO River, but, does not 
provide for storage in District.  CO River water is 
stored in the river system and exchanged in delivery.

Desal of groundwater results in water available for 
additional beneficial uses.
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East Brawley 25 KAFY Desalination with Well Field and Groundwater Recharge (Desal 12)

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

7.  Plan Consistency. Is the project consistent with City and County General Plan, State or Federal Land Use 

Plan, UWMP, or existing Capital Facility Plan?
1 1

2.  Greatest degree of consistency.  Projects clearly identified in GP or other plan.

1.  Moderate degree of consistency.  Project concepts identified in GP or other plan. 

0.  Limited or no consistency with existing plan. 
8.  Groundwater Rights. Will the project protect correlative groundwater rights or optimize the use of 

groundwater?  
2 1

2.  Sustains and protects use of overlying groundwater users (pumpers); clearly helps to 
prevent or address overdraft or has no impacts on such aquifers.
1.  May sustain and protect use of overlying groundwater users (pumpers); does not prevent 
or address overdraft or has impact on such aquifers.

0. Would not sustain or protect groundwater use of overlying users (pumpers); or could 
have potentially significant impact by causing overdraft.  

Water Quality Goal

1.  Match Water Quality to use. Would the project make beneficial use of poor quality water and provide  economic 

benefits? 
2 2

2. Project would make beneficial use of poor quality source water not otherwise used and 
provide  economic benefits.   
1.  Project would treat water quality to make beneficial use of poor quality water source 
water not otherwise used and provide economic benefits.  
0.  Project would not make beneficial use of poor quality water  source water or provide 
economic benefits. 

2.  Support DACs‐ Wastewater. Would the project support DACs in meeting wastewater disposal and permit requirements; 

create economies of scale; and provide recycled water and reuse opportunities to extend 

Colorado River supplies?

1 0

2.  Brings community into compliance with requirements; creates economies of scale; and 
provides recycled water to extend the Colorado River supply.
1.  Brings community into compliance with requirements; does not create economies of 
scale; or provide recycled water to extend the Colorado River supply.
0.  Does not have any effect on community compliance with requirements; does not create 
economies of scale; or provide recycled water to extend the Colorado River supply.

3.  Support DACs‐ Drinking Water Would the project support DACs in meeting drinking water standards, protecting public 

health, or creating economies of scale?
1 1

2.  Assists DACs to meet standards, address public health threats, and create economies of 
scale.
1.  Assists DACs to meet standards,  does not create economies of scale.

0:  Does not assist DACs to meet drinking water standards or  create economies of scale. 

4. Effect on Existing Waterways Could the project affect the water quality of drains or rivers? 1 1
2.  Project could benefit water quality of drains or rivers.
1.  Project would not provide benefit or have negative impacts on water quality of drains or 
rivers.
0.  Project could have impacts on water quality of drains or rivers.

5.  Comply with Total Maximum 

Daily Loads (TMDLs)
Would the project help the region comply with Regional Water Quality Control Board 

Requirements or implement to stormwater BMPs? 
0 0

2.   Improves compliance with established TMDLs and  implement stormwater BMPs.

Protect water quality for beneficial use consistent with regional community interests and 
the RWQCB Basin Plan through cooperation with stakeholders, local, and state agencies.

Based on the Project Information, groundwater is to 
be cleaned up using desal.

Project matches desal of groundwater with non‐
agricultural uses.  This project may not help to 
prevent and address overdraft since it is making use 
of groundwater, however, it depends on if the 
groundwater to be used as the desal supply is 
counted in the groundwater balance.

The project is to desal groundwater, not wastewater.

Project is to desal groundwater and has the 
possibility of addressing drinking water for DACs.
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East Brawley 25 KAFY Desalination with Well Field and Groundwater Recharge (Desal 12)

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

1.  Improves compliance with established TMDLs or implement stormwater BMPs.  

0.  Does not help meet established TMDLs and does not implement stormwater BMPs.

6.  Preserve or Improve  Would the project preserve or improve quality of groundwater resources? 2 1
2.  Project would improve groundwater quality so that it can be used or would protect 
existing water quality. 
1.  Project would not improve groundwater quality and would not protect existing water 
quality.
0.  Project would not improve groundwater quality or could have potentially significant 
impacts to existing water quality.

Environmental Protection and 
Enhancement Goal
1.  Environmental Enhancements Would the project increase or improve habitat or support mitigation of other impacts?

0 0

2.  Project increases or improves habitat and could support mitigation of other project 
impacts.
1.  Project increases or improves habitat, but cannot be used to support mitigation of other 
project impacts.
0.  Project does not increase or improve habitat. 

2.  Integrated Design Elements  Does the project integrate environmental, open space, parks, or other recreational 

elements into the design to achieve multiple benefits?
0 0

1.  Integrates multiple design elements to provide multiple benefits. 
0.  Does not integrate multiple design elements or provide multiple benefits. 

Flood Protection and Stormwater 
Management Goal

1. Reduce impacts from 

stormwater events 
Would the project help to reduce economic damages; and protect life and property from 

localized stormwater events and runoff from urban areas? 
1 1

2.  Project would reduce economic damages, protect life and property.

1.  Projects would not reduce economic damages or protect life and property. 

0.  Project could increase economic damages or result in potential impacts to life or 
property. 

1. Public Acceptance/Public 
S

Will the project be able to gain public support from the rate paying population? 0 1
2.   High degree of stakeholder support and low potential for conflicts within Imperial 
Region.
1.   Moderate degree of stakeholder support and moderate potential for conflicts within 
Imperial Region.
0.   Limited or no stakeholder support and potential for conflicts within Imperial Region.

2.  Cost Effectiveness Is the cost per acre foot of yield competitive with the other projects in the Region? 1 1
4.  < $150/af.
3.  $151 to $300/af.
2.  $301 ‐ $450/af.
1.  >450/af.

3.  Equitable cost sharing Do the entities that receive the benefits pay for the costs of producing those benefits?
0 1

2.  All costs for new water would be paid for by new users; no effects on current rate base.

Not in project submittal form.

Protect and enhance aquatic ecosystems and wildlife habitat consistent with municipal, 
commercial, industrial, and agricultural land uses.

Protect life and property from flooding and develop regional and local flood protection and 
stormwater management strategies.

Strategic Considerations for IRWM Plan Implementation

Listed cost at $480/AF

Based on the Project Information, TMDLs or 
implementing a stormwater BMP not identified.

Based on Project Information, project is to make use 
of poor quality groundwater, but, not necessarily 
improve it or protect it.

No indication in the Project Information that the 
project will improve habitat.

Uncertain based on Project Information 
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1.  Cost would likely be shared between new and existing rate payers; with at least 75% of 
the costs borne by new users. 
0.  Costs for new water and programs distributed to new and existing rate payers in roughly 
equal proportions. 

4. Promote Economic 
Development

Does the project provide measurable economic benefits to Imperial Region in terms of net 

economic activity, job creation, and revenue generation to IID, Imperial County and Cities? 2 1

2.  Greatest potential for contributing to economic activity, creating jobs, revenue 
generation.  Clear documentation. 
1.  Moderate potential for contributing to economic activity, creating jobs, revenue 
generation.  Limited documentation. 
0. Limited or no potential for contributing to economic activity, creating jobs, revenue 
generation.  No solid documentation. 

Readiness to Proceed Category
1. Timeliness Does the project have the ability for Stakeholders to act quickly to implement a project or 

program without the need for new agreements or additional funding?   
2 2

4.   Immediate, < 1 Year.
3.   Near Term, 1 to 3 Years to develop.
2.   Mid‐term, 3 to 6 Years to develop.
1.   Long‐term, >6 Years to develop.

2.  Technical Feasibility of Project Does the project have technical documentation to evaluate the technical feasibility of the 

project?
2 2

3.  The project has detailed documentation, including reconnaissance, and feasibility studies 
and completed engineering designs.  
2.  The project is partially documented, and has reconnaissance, and/or feasibility studies, 
but incomplete or partial designs. 
1.   The project is not well documented, does not have reconnaissance, and/or feasibility 
studies and has not been designed. 

0.  The project is conceptually defined, but has potential to help meet goals and objectives. 

3.  Environmental Compliance  Does the project have environmental documentation and clearance?  0 0
2.  Existing studies and completed environmental documents.
1.  There are some existing studies or plans to complete studies; a clear plan to complete 
environmental documentation. 
0.  There are no studies or completed environmental documentation. 

4. Permitting Does the project have permits or a plan to obtain permits?  0 0
2.  The permits have been obtained or are in the process.
1.  The permit requirements are known and there is a plan and schedule in place. 
0.  The permit requirements are not known and there is no plan or schedule. 

5. Funding Are the project funding sources well defined?   0 0
2.  Financial plan and commitments are well defined; clear resource commitments to 
maintenance and operations.
1.  Financial plan under development; requires rate payer and/or funding agency approval; 
no defined resource commitments to maintenance and operations.
0.  No financial plan and commitments established; no resources defined for maintenance 
and operations.

Other CDWR Statewide IRWMP Criteria
1.  Provides multiple benefits Does the project provide a range of supply, water quality, flood, ecosystem, conservation, 

recreation, or other benefits? 
1 1

1= Yes
0= No

2.  Involves multiple participants 
and stakeholders

Does the project include multiple stakeholders and participants? 
0 1

IID Draft Plan

Not discussed on project submittal form.

It is uncertain if all costs for desal of groundwater 
would be paid thru fees for new industrial uses or 
shared by local rate payers.

Based on projections in Project Information, 
uncertain if and when new uses, such as, geothermal 
energy will be developed.
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2.  Projects involves four or more participants through agreements and funding. 
1.  Project involves two to four participants through agreements and funding. 

0. Projects involves one stakeholder.
3.  Provides regional benefits  Does the project provide tangible regional benefits or only to a single or limited 

stakeholder group?
1 1

1= Yes
0= No

4.  State Program Preferences Does the project support meet the state preferences? 1 1
1= Yes
0= No

5.   Statewide Priorities Does the project support meet the statewide priorities?  1 1
1= Yes
0= No

6.  Climate Change Adaption  Would the project support the region adaption to climate change or reduce the 

vulnerability to the effects of climate change?
1 1

1.  Project would help the region adapt to climate change and reduce the vulnerability to the 
effects of climate change.
0.  Project would not help the region adapt to climate change or reduce the vulnerability to 
the effects of climate change. 

7.  Greenhouse Gas Emissions 
Contribution‐ Project

Does the project affect greenhouse gas emissions in the region?   1 1

1.  The project does not significantly contribute to the GHG emissions relative to other 
projects. 
0.  The project contributes to GHG emissions;  and does not support renewable energy.   

8.  Greenhouse Gas Emissions ‐
Support to Renewable Energy

Does the project support expansion of renewable energy portfolio for the Region or State?  
1 1

1. The project provides clear and tangible support to the expansion of renewable energy in 
the Region or state. 
0.  The project does not support the expansion of renewable energy in the Region or state.

Project Information identifies IID and other 
interested parties for regional geothermal energy 
development.
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2.  Water Quality Goal
3.  Environmental Protection and Enhancement Goal
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Strategic Considerations for IRWM Plan Implementation

1.  Water Supply Goal

7 3.9%
65.5 36.4%

Other CDWR Statewide IRWMP Criteria
Total Project Score
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Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer
Score Comments Score Comments

 IRWMP Goals
Water Supply Goal

1. Effect to agricultural users of 
water.

Does the project have an effect to water supplies historically available to agriculture?
2 1

2.  No impacts and clearly defined benefits to agricultural water supplies.

1.  Some impacts and no benefits to agricultural water supplies.
0.  Defined and identifiable negative impacts to agricultural water supplies.

2. Improve Water Supply. Does the project provide a firm, verifiable, and sustainable supply that contributes to the 

regional goal of 50 to 100 thousand acre‐feet per year for municipal, commercial, and/or 

industrial demands by 2025? This supply cannot withdraw from current agricultural 

supplies.

4 1

5.  >50,000 acre feet.
4.  25,001 to 50,000 acre feet.
3.  10,001 to 25,000 acre feet.
2.   5001 to 10,000 acre feet.
1.   0 to 5000 acre feet; yield or limited ability to firmly define.

3. Protect Surface Water Rights, 
maintain Colorado River yields.

Would the project optimize and sustain use of Colorado River entitlements through 

development of groundwater storage of underruns?
1 0

2.  The project would provide for storage or use of Colorado River supply.

1.  The project could be integrated with other projects or strategies, or altered to provide for 
storage or use of Colorado River supply.
0.   The project is not, does not, and could not include aspects of storage or use of Colorado 
River Supply. 

4.  Conserves Colorado River 
Supplies.

Would the project implement water conservation measures that demonstrate reasonable 

beneficial use and maintain consistency with established industry standards, state, and 

federal requirements?
0 1

2.  Implements water conservation measures that surpass requirements and strongly 
demonstrate or support documentation of reasonable and beneficial use.
1.  Implements water conservation measures that meet requirements and partially 
demonstrate or support documentation of reasonable and beneficial use.
0.  Does not implement water conservation measures, or measures do not meet 
requirements; does not demonstrate or support documentation of reasonable and 
beneficial use.

5.  Support for in‐lieu uses or 
substitution for Colorado River 
Water.

Would the project provide a source of supply that could be used as a substitute for a 

current use of Colorado River supplies, and allow for reapportionment within the Imperial 

Region?

1 1

1.  Projects would provide a source of supply and allow for reapportionment. 

0.  The project would not create a source of supply that could be used by a current user as a 
substitute for Colorado River supply and subsequent reapportionment. 

6.  Integrate Resource 
Management Strategies.

Will the project apply or integrate Resource Management Strategies? 1 1

2.  Integrates five or more RMS.
1.  Integrates 3‐5 RMS.
0.  Less than three RMS.

Imperial IRWMP Project Review Score Sheet
City of Brawley Raw Water Storage Project

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

Diversify the regional water supply portfolio to ensure a long‐term, verifiable, reliable, and 
sustainable supply to meet current and future demands 

Approximately  100 afy is estimated to be saved, and 
approximately 92 acre feet (30 MG) of storage would 
be available with the storage tank.

There is potential for storage and extension of 
Colorado River supplies for a very limited amount of 
time.

A very limited supply.

Project information predicts a 0.100 mgd saving from 

the WTP that will reduce demands from the CO River 
water system by 36.5 million gallons / year. This 
estimate is equivalent to 112 acft/yr.

Project provides an estimated 112 acft/yr saved 
water, but, does not add storage capacity of CO River 
Supply.

Project is a facility improvement that results in some 
water conservation, not necessarily a large scale 
water conservation measure.

An estimated 112 acft/yr would be saved.
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City of Brawley Raw Water Storage Project

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

7.  Plan Consistency. Is the project consistent with City and County General Plan, State or Federal Land Use 

Plan, UWMP, or existing Capital Facility Plan?
1 2

2.  Greatest degree of consistency.  Projects clearly identified in GP or other plan.

1.  Moderate degree of consistency.  Project concepts identified in GP or other plan. 

0.  Limited or no consistency with existing plan. 
8.  Groundwater Rights. Will the project protect correlative groundwater rights or optimize the use of 

groundwater?  
0 1

2.  Sustains and protects use of overlying groundwater users (pumpers); clearly helps to 
prevent or address overdraft or has no impacts on such aquifers.
1.  May sustain and protect use of overlying groundwater users (pumpers); does not prevent 
or address overdraft or has impact on such aquifers.

0. Would not sustain or protect groundwater use of overlying users (pumpers); or could 
have potentially significant impact by causing overdraft.  

Water Quality Goal

1.  Match Water Quality to use. Would the project make beneficial use of poor quality water and provide  economic 

benefits? 
2 0

2. Project would make beneficial use of poor quality source water not otherwise used and 
provide  economic benefits.   
1.  Project would treat water quality to make beneficial use of poor quality water source 
water not otherwise used and provide economic benefits.  
0.  Project would not make beneficial use of poor quality water  source water or provide 
economic benefits. 

2.  Support DACs‐ Wastewater. Would the project support DACs in meeting wastewater disposal and permit requirements; 

create economies of scale; and provide recycled water and reuse opportunities to extend 

Colorado River supplies?

1 0

2.  Brings community into compliance with requirements; creates economies of scale; and 
provides recycled water to extend the Colorado River supply.
1.  Brings community into compliance with requirements; does not create economies of 
scale; or provide recycled water to extend the Colorado River supply.
0.  Does not have any effect on community compliance with requirements; does not create 
economies of scale; or provide recycled water to extend the Colorado River supply.

3.  Support DACs‐ Drinking Water Would the project support DACs in meeting drinking water standards, protecting public 

health, or creating economies of scale?
1 1

2.  Assists DACs to meet standards, address public health threats, and create economies of 
scale.
1.  Assists DACs to meet standards,  does not create economies of scale.

0:  Does not assist DACs to meet drinking water standards or  create economies of scale. 

4. Effect on Existing Waterways Could the project affect the water quality of drains or rivers? 1 1
2.  Project could benefit water quality of drains or rivers.
1.  Project would not provide benefit or have negative impacts on water quality of drains or 
rivers.
0.  Project could have impacts on water quality of drains or rivers.

5.  Comply with Total Maximum 

Daily Loads (TMDLs)
Would the project help the region comply with Regional Water Quality Control Board 

Requirements or implement to stormwater BMPs? 
0 0

2.   Improves compliance with established TMDLs and  implement stormwater BMPs.

City's capital improvement program.

Not applicable with this project.
Protect water quality for beneficial use consistent with regional community interests and 
the RWQCB Basin Plan through cooperation with stakeholders, local, and state agencies.

Uncertain if community is currently out of 
compliance. Possibility of creating a limited term 

economy of scale during construction, could assist in 
extending a small amount of Colorado River supply.

Could potentially create a limited term economy of 
scale.

Part of City of Brawley Capital Improvement Program

Improves performance of existing raw water 
treatement plant.
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1.  Improves compliance with established TMDLs or implement stormwater BMPs.  

0.  Does not help meet established TMDLs and does not implement stormwater BMPs.

6.  Preserve or Improve  Would the project preserve or improve quality of groundwater resources? 1 1
2.  Project would improve groundwater quality so that it can be used or would protect 
existing water quality. 
1.  Project would not improve groundwater quality and would not protect existing water 
quality.
0.  Project would not improve groundwater quality or could have potentially significant 
impacts to existing water quality.

Environmental Protection and 
Enhancement Goal
1.  Environmental Enhancements Would the project increase or improve habitat or support mitigation of other impacts?

0 0

2.  Project increases or improves habitat and could support mitigation of other project 
impacts.
1.  Project increases or improves habitat, but cannot be used to support mitigation of other 
project impacts.
0.  Project does not increase or improve habitat. 

2.  Integrated Design Elements  Does the project integrate environmental, open space, parks, or other recreational 

elements into the design to achieve multiple benefits?
0 0

1.  Integrates multiple design elements to provide multiple benefits. 
0.  Does not integrate multiple design elements or provide multiple benefits. 

Flood Protection and Stormwater 
Management Goal

1. Reduce impacts from 

stormwater events 
Would the project help to reduce economic damages; and protect life and property from 

localized stormwater events and runoff from urban areas? 
1 1

2.  Project would reduce economic damages, protect life and property.

1.  Projects would not reduce economic damages or protect life and property. 

0.  Project could increase economic damages or result in potential impacts to life or 
property. 

1. Public Acceptance/Public 
S

Will the project be able to gain public support from the rate paying population? 0 1
2.   High degree of stakeholder support and low potential for conflicts within Imperial 
Region.
1.   Moderate degree of stakeholder support and moderate potential for conflicts within 
Imperial Region.
0.   Limited or no stakeholder support and potential for conflicts within Imperial Region.

2.  Cost Effectiveness Is the cost per acre foot of yield competitive with the other projects in the Region? 4 2

4.  < $150/af.

3.  $151 to $300/af.

2.  $301 ‐ $450/af.

1.  >450/af.

3.  Equitable cost sharing Do the entities that receive the benefits pay for the costs of producing those benefits?
0 0

Not applicable with this project.
Protect and enhance aquatic ecosystems and wildlife habitat consistent with municipal, 
commercial, industrial, and agricultural land uses.

Protect life and property from flooding and develop regional and local flood protection and 
stormwater management strategies.

Strategic Considerations for IRWM Plan Implementation

At $4,000,000 over a 20 year period and assuming 92 
afy, the approximate cost per acre foot of water 
would be $108. 

Poject is specific to meeting the needs of drinking 
water for DAC area.

Based on Project Information, not enough evidence 
to score higher.

If the project cost was all associated with the saved 
water, then the cost per acft/yr saved as the "yield" 
is high.  Cost of project associated with the local rate 
payer of volume of treated water was not provided 
in the Project Information, thus, a score associated 
with "low‐cost" per acft was not justifiable.
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2.  All costs for new water would be paid for by new users; no effects on current rate base.

1.  Cost would likely be shared between new and existing rate payers; with at least 75% of 
the costs borne by new users. 
0.  Costs for new water and programs distributed to new and existing rate payers in roughly 
equal proportions. 

4. Promote Economic 
Development

Does the project provide measurable economic benefits to Imperial Region in terms of net 

economic activity, job creation, and revenue generation to IID, Imperial County and Cities? 1 0

2.  Greatest potential for contributing to economic activity, creating jobs, revenue 
generation.  Clear documentation. 
1.  Moderate potential for contributing to economic activity, creating jobs, revenue 
generation.  Limited documentation. 
0. Limited or no potential for contributing to economic activity, creating jobs, revenue 
generation.  No solid documentation. 

Readiness to Proceed Category
1. Timeliness Does the project have the ability for Stakeholders to act quickly to implement a project or 

program without the need for new agreements or additional funding?   
3 3

4.   Immediate, < 1 Year.
3.   Near Term, 1 to 3 Years to develop.
2.   Mid‐term, 3 to 6 Years to develop.
1.   Long‐term, >6 Years to develop.

2.  Technical Feasibility of Project Does the project have technical documentation to evaluate the technical feasibility of the 

project?
1 1

3.  The project has detailed documentation, including reconnaissance, and feasibility studies 
and completed engineering designs.  
2.  The project is partially documented, and has reconnaissance, and/or feasibility studies, 
but incomplete or partial designs. 
1.   The project is not well documented, does not have reconnaissance, and/or feasibility 
studies and has not been designed. 

0.  The project is conceptually defined, but has potential to help meet goals and objectives. 

3.  Environmental Compliance  Does the project have environmental documentation and clearance?  0 0
2.  Existing studies and completed environmental documents.
1.  There are some existing studies or plans to complete studies; a clear plan to complete 
environmental documentation. 
0.  There are no studies or completed environmental documentation. 

4. Permitting Does the project have permits or a plan to obtain permits?  0 0
2.  The permits have been obtained or are in the process.
1.  The permit requirements are known and there is a plan and schedule in place. 
0.  The permit requirements are not known and there is no plan or schedule. 

5. Funding Are the project funding sources well defined?   0 0
2.  Financial plan and commitments are well defined; clear resource commitments to 
maintenance and operations.
1.  Financial plan under development; requires rate payer and/or funding agency approval; 
no defined resource commitments to maintenance and operations.
0.  No financial plan and commitments established; no resources defined for maintenance 
and operations.

Other CDWR Statewide IRWMP Criteria
1.  Provides multiple benefits Does the project provide a range of supply, water quality, flood, ecosystem, conservation, 

recreation, or other benefits? 
0 0

1= Yes
0= No

Not provided on project submittal form.

Could create limited term construction jobs and a 
few permanent maintenance positions.

Environmental documents are not expected to be 
difficult or complex.

Uncertain who will have ability to pay for costs.

Constructing the improvements to the WTP would 
be the positive economic activity.

Although technical reports not completed, the scope 
of work is well known and have been completed in 
similar communities.
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2.  Involves multiple participants 
and stakeholders

Does the project include multiple stakeholders and participants? 
0 1

2.  Projects involves four or more participants through agreements and funding. 
1.  Project involves two to four participants through agreements and funding. 

0. Projects involves one stakeholder.
3.  Provides regional benefits  Does the project provide tangible regional benefits or only to a single or limited 

stakeholder group?
0 0

1= Yes
0= No

4.  State Program Preferences Does the project support meet the state preferences? 1 1
1= Yes
0= No

5.   Statewide Priorities Does the project support meet the statewide priorities?  1 1
1= Yes
0= No

6.  Climate Change Adaption  Would the project support the region adaption to climate change or reduce the 

vulnerability to the effects of climate change?
1 0

1.  Project would help the region adapt to climate change and reduce the vulnerability to the 
effects of climate change.
0.  Project would not help the region adapt to climate change or reduce the vulnerability to 
the effects of climate change. 

7.  Greenhouse Gas Emissions 
Contribution‐ Project

Does the project affect greenhouse gas emissions in the region?   1 1

1.  The project does not significantly contribute to the GHG emissions relative to other 
projects. 
0.  The project contributes to GHG emissions;  and does not support renewable energy.   

8.  Greenhouse Gas Emissions ‐
Support to Renewable Energy

Does the project support expansion of renewable energy portfolio for the Region or State?  
0 0

1. The project provides clear and tangible support to the expansion of renewable energy in 
the Region or state. 
0.  The project does not support the expansion of renewable energy in the Region or state.

Addresses the safe drinking water needs of a DAC

IID and City of Brawley

Limited to area served by City of Brawley 

Critical water supply needs of a DAC within region



Subtotal 
Goals

% of 
Goals

Total 
points

% of Total

31 17 2%

Project Review Criteria, Distribution of Available Points

IRWMP G l

Project Score
Project ID 9
Project Title City of Brawley Reclaim Water Project

31 17.2%
19.5 38.2%
9.5 39.6%
0 0.0%
2 50.0%

20 11.1%
15.5 8.6%

Strategic Considerations for IRWM Plan Implementation

1.  Water Supply Goal
IRWMP Goals

Readiness to Proceed Category

2.  Water Quality Goal
3.  Environmental Protection and Enhancement Goal
4.  Flood Protection and Stormwater Management Goal

14 7.8%
80.5 44.7%Total Project Score

Other CDWR Statewide IRWMP Criteria



January 2012
Project Reviewed:
Project Number: 9
Project Reviewer: 

Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer
Score Comments Score Comments

 IRWMP Goals
Water Supply Goal

1. Effect to agricultural users of 
water.

Does the project have an effect to water supplies historically available to agriculture?
2 2

2.  No impacts and clearly defined benefits to agricultural water supplies.

1.  Some impacts and no benefits to agricultural water supplies.
0.  Defined and identifiable negative impacts to agricultural water supplies.

2. Improve Water Supply. Does the project provide a firm, verifiable, and sustainable supply that contributes to the 

regional goal of 50 to 100 thousand acre‐feet per year for municipal, commercial, and/or 

industrial demands by 2025? This supply cannot withdraw from current agricultural 

supplies.

2 2

5.  >50,000 acre feet.
4.  25,001 to 50,000 acre feet.
3.  10,001 to 25,000 acre feet.
2.   5001 to 10,000 acre feet.
1.   0 to 5000 acre feet; yield or limited ability to firmly define.

3. Protect Surface Water Rights, 
maintain Colorado River yields.

Would the project optimize and sustain use of Colorado River entitlements through 

development of groundwater storage of underruns?
0 0

2.  The project would provide for storage or use of Colorado River supply.

1.  The project could be integrated with other projects or strategies, or altered to provide for 
storage or use of Colorado River supply.
0.   The project is not, does not, and could not include aspects of storage or use of Colorado 
River Supply. 

4.  Conserves Colorado River 
Supplies.

Would the project implement water conservation measures that demonstrate reasonable 

beneficial use and maintain consistency with established industry standards, state, and 

federal requirements?
1 1

2.  Implements water conservation measures that surpass requirements and strongly 
demonstrate or support documentation of reasonable and beneficial use.
1.  Implements water conservation measures that meet requirements and partially 
demonstrate or support documentation of reasonable and beneficial use.
0.  Does not implement water conservation measures, or measures do not meet 
requirements; does not demonstrate or support documentation of reasonable and 
beneficial use.

5.  Support for in‐lieu uses or 
substitution for Colorado River 
Water.

Would the project provide a source of supply that could be used as a substitute for a 

current use of Colorado River supplies, and allow for reapportionment within the Imperial 

Region?

0 1

1.  Projects would provide a source of supply and allow for reapportionment. 

0.  The project would not create a source of supply that could be used by a current user as a 
substitute for Colorado River supply and subsequent reapportionment. 

6.  Integrate Resource 
Management Strategies.

Will the project apply or integrate Resource Management Strategies? 1 1

2.  Integrates five or more RMS.
1.  Integrates 3‐5 RMS.
0.  Less than three RMS.

Imperial IRWMP Project Review Score Sheet
City of Brawley Reclaim Water Project

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

Diversify the regional water supply portfolio to ensure a long‐term, verifiable, reliable, and 
sustainable supply to meet current and future demands 

This project proposes to upgrade a treatment plant 
to relieve a 5.9 MGD demand currently on Colorado 
River water and provide a new source of water for 
industrial demand. However it is not clearly stated if 
that relief would benefit agricultural users 
specifically. 

5.9 mgd ~ 6,500afy

The purpose of the upgrade is to provide a water 
source for a geothermal energy plant. It is doubtful 
the project would be altered to include groundwater 
storage.

As stated in the project submittal form, the project 
would recycle water for use in a geothermal plant, as 
well as remain in compliance with its existing NPDES 
permit. Conservation is applicable through 
wastewater treatment.

This project specifically states the water treated 
would alleviate Colorado River supply demand and 
be reapportioned as industrial demand for 
geothermal energy development, however this 
water is considered a "new" source of supply for 
(presumably) an as‐yet built geothermal plant.

Project reduces competition for CO River Water

5.9 MGD converts to 6,500 AF/YR

Project helps with reclaiming wastewater, already 
delivered source water, which then offsets demands 
on CO River. It does not add to GW storage.

Reason for score of 1 is the uncertainty of place for 
reclaimed water to be delivered. Once a geothermal 
plant is located to be built, project would score 
higher.

Although overall water balance may not change, the 
treated water could replace CO River Water 
deliveries to future geothermal, thus matching a 
reclaimed water to an industrial use.



Project Reviewed:
Project Number: 9
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Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer

City of Brawley Reclaim Water Project

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

7.  Plan Consistency. Is the project consistent with City and County General Plan, State or Federal Land Use 

Plan, UWMP, or existing Capital Facility Plan?
0 1

2.  Greatest degree of consistency.  Projects clearly identified in GP or other plan.

1.  Moderate degree of consistency.  Project concepts identified in GP or other plan. 

0.  Limited or no consistency with existing plan. 
8.  Groundwater Rights. Will the project protect correlative groundwater rights or optimize the use of 

groundwater?  
0 1

2.  Sustains and protects use of overlying groundwater users (pumpers); clearly helps to 
prevent or address overdraft or has no impacts on such aquifers.
1.  May sustain and protect use of overlying groundwater users (pumpers); does not prevent 
or address overdraft or has impact on such aquifers.

0. Would not sustain or protect groundwater use of overlying users (pumpers); or could 
have potentially significant impact by causing overdraft.  

Water Quality Goal

1.  Match Water Quality to use. Would the project make beneficial use of poor quality water and provide  economic 

benefits? 
2 1

2. Project would make beneficial use of poor quality source water not otherwise used and 
provide  economic benefits.   
1.  Project would treat water quality to make beneficial use of poor quality water source 
water not otherwise used and provide economic benefits.  
0.  Project would not make beneficial use of poor quality water  source water or provide 
economic benefits. 

2.  Support DACs‐ Wastewater. Would the project support DACs in meeting wastewater disposal and permit requirements; 

create economies of scale; and provide recycled water and reuse opportunities to extend 

Colorado River supplies?

1 2

2.  Brings community into compliance with requirements; creates economies of scale; and 
provides recycled water to extend the Colorado River supply.
1.  Brings community into compliance with requirements; does not create economies of 
scale; or provide recycled water to extend the Colorado River supply.
0.  Does not have any effect on community compliance with requirements; does not create 
economies of scale; or provide recycled water to extend the Colorado River supply.

3.  Support DACs‐ Drinking Water Would the project support DACs in meeting drinking water standards, protecting public 

health, or creating economies of scale?
0 0

2.  Assists DACs to meet standards, address public health threats, and create economies of 
scale.
1.  Assists DACs to meet standards,  does not create economies of scale.

0:  Does not assist DACs to meet drinking water standards or  create economies of scale. 

4. Effect on Existing Waterways Could the project affect the water quality of drains or rivers? 2 2
2.  Project could benefit water quality of drains or rivers.
1.  Project would not provide benefit or have negative impacts on water quality of drains or 
rivers.
0.  Project could have impacts on water quality of drains or rivers.

5.  Comply with Total Maximum 

Daily Loads (TMDLs)
Would the project help the region comply with Regional Water Quality Control Board 

Requirements or implement to stormwater BMPs? 
0 0

2.   Improves compliance with established TMDLs and  implement stormwater BMPs.

Unknown

Unknown
Protect water quality for beneficial use consistent with regional community interests and 
the RWQCB Basin Plan through cooperation with stakeholders, local, and state agencies.

Project intends to treat wastewater (poor quality 
source water) for the purposes of supporting 
geothermal energy development. 

Unsure if community is out of compliance with 
requirements. This project could create an economy 
of scale and if it does not could in turn extend the 
Colorado River supply.

The purpose of the project is not to provide drinking 
water to any community. The project could be 
altered to do so but does not at this time.

Project intends to upgrade from secondary to 
reclaimed water standards as well as remain in 
compliance with NPDES, which indicates an added 
benefit.

Already complies with site specific NPDES and 
presumably in line with the RWQCB. Because the 

j i d i i li i d

Increased level of treatment would provide some 
benefit, however, the existing improvements are to 
meet NPDES Permit requirements; future 
improvements  may not  add more benefit.

Project Information sheet unclear, however, 
reclaimed water project concepts are part of 
UWMPs.

Project replaces demand for CO River Water; which 
reduces reliance on gw.
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Imperial IRWMP Project Evaluation and Ranking Criteria

1.  Improves compliance with established TMDLs or implement stormwater BMPs.  

0.  Does not help meet established TMDLs and does not implement stormwater BMPs.

6.  Preserve or Improve  Would the project preserve or improve quality of groundwater resources? 0 1
2.  Project would improve groundwater quality so that it can be used or would protect 
existing water quality. 
1.  Project would not improve groundwater quality and would not protect existing water 
quality.
0.  Project would not improve groundwater quality or could have potentially significant 
impacts to existing water quality.

Environmental Protection and 
Enhancement Goal
1.  Environmental Enhancements Would the project increase or improve habitat or support mitigation of other impacts?

0 0

2.  Project increases or improves habitat and could support mitigation of other project 
impacts.
1.  Project increases or improves habitat, but cannot be used to support mitigation of other 
project impacts.
0.  Project does not increase or improve habitat. 

2.  Integrated Design Elements  Does the project integrate environmental, open space, parks, or other recreational 

elements into the design to achieve multiple benefits?
0 0

1.  Integrates multiple design elements to provide multiple benefits. 
0.  Does not integrate multiple design elements or provide multiple benefits. 

Flood Protection and Stormwater 
Management Goal

1. Reduce impacts from 

stormwater events 
Would the project help to reduce economic damages; and protect life and property from 

localized stormwater events and runoff from urban areas? 
1 1

2.  Project would reduce economic damages, protect life and property.

1.  Projects would not reduce economic damages or protect life and property. 

0.  Project could increase economic damages or result in potential impacts to life or 
property. 

1. Public Acceptance/Public 
S

Will the project be able to gain public support from the rate paying population? 1 1
2.   High degree of stakeholder support and low potential for conflicts within Imperial 
Region.
1.   Moderate degree of stakeholder support and moderate potential for conflicts within 
Imperial Region.
0.   Limited or no stakeholder support and potential for conflicts within Imperial Region.

2.  Cost Effectiveness Is the cost per acre foot of yield competitive with the other projects in the Region? 4 4
4.  < $150/af.
3.  $151 to $300/af.
2.  $301 ‐ $450/af.
1.  >450/af.

3.  Equitable cost sharing Do the entities that receive the benefits pay for the costs of producing those benefits?
0 2

2.  All costs for new water would be paid for by new users; no effects on current rate base.

Not included on the project submittal form.

project intends to remain in compliance it does not 
improve compliance with established TMDLs or 
stormwater BMPs. Stormwater BMP compliance is 
unknown at this time.

Water from this project is intended for a geothermal 
plant and not for groundwater remediation, use, 
recharge, etc.

Protect and enhance aquatic ecosystems and wildlife habitat consistent with municipal, 
commercial, industrial, and agricultural land uses.

Not included on the project submittal form.
Protect life and property from flooding and develop regional and local flood protection and 
stormwater management strategies.

Not included on the project submittal form.
Strategic Considerations for IRWM Plan Implementation

This project intends to expand on the geothermal 
energy industry while reducing the demand on 
Colorado River supplies. This will potentially create 
an economic boost as well as alleviate agricultural 
pressures and possible 

Not included on the project submittal form. The 
project costs $12.5 million and provides 
approximately 6,500 afy, over the course of 20 years 
the cost per acre foot would be approximately $100.

Project not direclty improving gw quality; does 
match reclaimed water with use.

Rough estimate ~$100/AF additional cost based on 
total estimated costs stated in the Project 
Information Form of $12,500,000.   Roughly 
$650,000 per year over 20 years for 6,500 af‐yr yield. 
Or, ~100/af increase in cost for reclaimed water 
treatment.
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Imperial IRWMP Project Evaluation and Ranking Criteria

1.  Cost would likely be shared between new and existing rate payers; with at least 75% of 
the costs borne by new users. 
0.  Costs for new water and programs distributed to new and existing rate payers in roughly 
equal proportions. 

4. Promote Economic 
Development

Does the project provide measurable economic benefits to Imperial Region in terms of net 

economic activity, job creation, and revenue generation to IID, Imperial County and Cities? 1 1

2.  Greatest potential for contributing to economic activity, creating jobs, revenue 
generation.  Clear documentation. 
1.  Moderate potential for contributing to economic activity, creating jobs, revenue 
generation.  Limited documentation. 
0. Limited or no potential for contributing to economic activity, creating jobs, revenue 
generation.  No solid documentation. 

Readiness to Proceed Category
1. Timeliness Does the project have the ability for Stakeholders to act quickly to implement a project or 

program without the need for new agreements or additional funding?   
4 3

4.   Immediate, < 1 Year.
3.   Near Term, 1 to 3 Years to develop.
2.   Mid‐term, 3 to 6 Years to develop.
1.   Long‐term, >6 Years to develop.

2.  Technical Feasibility of Project Does the project have technical documentation to evaluate the technical feasibility of the 

project?
1 2

3.  The project has detailed documentation, including reconnaissance, and feasibility studies 
and completed engineering designs.  
2.  The project is partially documented, and has reconnaissance, and/or feasibility studies, 
but incomplete or partial designs. 
1.   The project is not well documented, does not have reconnaissance, and/or feasibility 
studies and has not been designed. 

0.  The project is conceptually defined, but has potential to help meet goals and objectives. 

3.  Environmental Compliance  Does the project have environmental documentation and clearance?  0 0
2.  Existing studies and completed environmental documents.
1.  There are some existing studies or plans to complete studies; a clear plan to complete 
environmental documentation. 
0.  There are no studies or completed environmental documentation. 

4. Permitting Does the project have permits or a plan to obtain permits?  0 0
2.  The permits have been obtained or are in the process.
1.  The permit requirements are known and there is a plan and schedule in place. 
0.  The permit requirements are not known and there is no plan or schedule. 

5. Funding Are the project funding sources well defined?   1 0
2.  Financial plan and commitments are well defined; clear resource commitments to 
maintenance and operations.
1.  Financial plan under development; requires rate payer and/or funding agency approval; 
no defined resource commitments to maintenance and operations.
0.  No financial plan and commitments established; no resources defined for maintenance 
and operations.

Other CDWR Statewide IRWMP Criteria
1.  Provides multiple benefits Does the project provide a range of supply, water quality, flood, ecosystem, conservation, 

recreation or other benefits?
1 1

1= Yes

0= No

This project has a draft alternative study as well as 
conceptual drawings, however no reconnaissance or 
feasibility study has been designed.

Not included on the project submittal form.

If a geothermal plant is constructed based on the 
amount of water provided by this plant then yes. 
However, it should be a requirement that this water 
is used for that purpose to provide the most 
economic benefit to the region.

As provided on the project submittal form.

Not included on the project submittal form.

Not included on the project submittal form.

Not seeking Prop 84 or 1E funds, have obtained half 
of the total estimated cost.

Project intends to provide 5.9 mgd, maintain NPDES 
water quality standards as outlined in existing NPDES 
permit, assists in water conservation, and promotes 
economic development.

This is an assumption that the project would be paid 
for by those who benefit.  It is not clearly defined in 
the Project Information sheet.

Funding sources are not developed or clrearly 
identified.

Draft alternative study and conceptural drawing are 
in place.
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Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer

City of Brawley Reclaim Water Project

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

2.  Involves multiple participants 
and stakeholders

Does the project include multiple stakeholders and participants? 
0 0

2.  Projects involves four or more participants through agreements and funding. 
1.  Project involves two to four participants through agreements and funding. 

0. Projects involves one stakeholder.
3.  Provides regional benefits  Does the project provide tangible regional benefits or only to a single or limited 

stakeholder group?
1 0

1= Yes
0= No

4.  State Program Preferences Does the project support meet the state preferences? 1 1
1= Yes

0= No

5.   Statewide Priorities Does the project support meet the statewide priorities?  1 1

1= Yes

0= No

6.  Climate Change Adaption  Would the project support the region adaption to climate change or reduce the 

vulnerability to the effects of climate change?
0 0

1.  Project would help the region adapt to climate change and reduce the vulnerability to the 
effects of climate change.
0.  Project would not help the region adapt to climate change or reduce the vulnerability to 
the effects of climate change. 

7.  Greenhouse Gas Emissions 
Contribution‐ Project

Does the project affect greenhouse gas emissions in the region?   1 1

1.  The project does not significantly contribute to the GHG emissions relative to other 
projects. 
0.  The project contributes to GHG emissions;  and does not support renewable energy.   

8.  Greenhouse Gas Emissions ‐
Support to Renewable Energy

Does the project support expansion of renewable energy portfolio for the Region or State?  
1 1

1. The project provides clear and tangible support to the expansion of renewable energy in 
the Region or state. 
0.  The project does not support the expansion of renewable energy in the Region or state.

Provides regional benefit in alleviating demand on 
Colorado River supplies.

This project can effectively resolve a significant 
water‐related conflice by providing a water supply of 
5.9 mgd and alleviating demand on Colorado River 
water.

This project uses and re‐uses water more efficiently. 
This project should be integrated with the 
geothermal energy industry to meet the multi‐
benefit project.

Not included on the project submittal form.

Unknown

Yes, the project will provide a water supply for the 
purposes of expanding the geothermal energy 
industry in the region.

Only meets 1 

Project provides water supply to potential renewable 
energy.

Only meets 1 



Subtotal 
Goals

% of 
Goals

Total 
points

% of Total

26 5 14 7%

Project Review Criteria, Distribution of Available Points

Project Title City of Brawley Water Meter Project

IRWMP G l

Project Score
Project ID 12

26.5 14.7%
20.5 40.2%

4 16.7%
0 0.0%
2 50.0%

9 5.0%
24 13.3%

1.  Water Supply Goal
IRWMP Goals

Readiness to Proceed Category

2.  Water Quality Goal
3.  Environmental Protection and Enhancement Goal
4.  Flood Protection and Stormwater Management Goal

Strategic Considerations for IRWM Plan Implementation

7 3.9%
66.5 36.9%Total Project Score

Other CDWR Statewide IRWMP Criteria
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Project Reviewed:
Project Number: 12
Project Reviewer: 

Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer
Score Comments Score Comments

 IRWMP Goals
Water Supply Goal

1. Effect to agricultural users of 
water

Does the project have an effect to water supplies historically available to agriculture? 1 2

2.  No impacts and clearly defined benefits to agricultural water supplies.

1.  Some impacts and no benefits to agricultural water supplies.

0.  Defined and identifiable negative impacts to agricultural water supplies.

2. Improve Water Supply. Does the project provide a firm, verifiable, and sustainable supply that contributes to the 

regional goal of 50 to 100 thousand acre‐feet per year for municipal, commercial, and/or 

industrial demands by 2025? This supply cannot withdraw from current agricultural 

supplies.

1 1

5.  >50,000 acre feet.
4.  25,001 to 50,000 acre feet.
3.  10,001 to 25,000 acre feet.
2.   5001 to 10,000 acre feet.
1.   0 to 5000 acre feet; yield or limited ability to firmly define.

3. Protect Surface Water Rights, 
maintain Colorado River yields.

Would the project optimize and sustain use of Colorado River entitlements through 

development of groundwater storage of underruns?
0 0

2.  The project would provide for storage or use of Colorado River supply.

1.  The project could be integrated with other projects or strategies, or altered to provide for 
storage or use of Colorado River supply.
0.   The project is not, does not, and could not include aspects of storage or use of Colorado 
River Supply. 

4.  Conserves Colorado River 
Supplies.

Would the project implement water conservation measures that demonstrate reasonable 

beneficial use and maintain consistency with established industry standards, state, and 

federal requirements?
1 2

2.  Implements water conservation measures that surpass requirements and strongly 
demonstrate or support documentation of reasonable and beneficial use.
1.  Implements water conservation measures that meet requirements and partially 
demonstrate or support documentation of reasonable and beneficial use.
0.  Does not implement water conservation measures, or measures do not meet 
requirements; does not demonstrate or support documentation of reasonable and 
beneficial use.

5.  Support for in‐lieu uses or 
substitution for Colorado River 
Water.

Would the project provide a source of supply that could be used as a substitute for a 

current use of Colorado River supplies, and allow for reapportionment within the Imperial 

Region?

0 1

1.  Projects would provide a source of supply and allow for reapportionment. 

0.  The project would not create a source of supply that could be used by a current user as a 
substitute for Colorado River supply and subsequent reapportionment. 

6.  Integrate Resource 
Management Strategies.

Will the project apply or integrate Resource Management Strategies?
1 2

2.  Integrates five or more RMS.

Imperial IRWMP Project Review Score Sheet
City of Brawley Water Meter Project

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

Diversify the regional water supply portfolio to ensure a long‐term, verifiable, reliable, and 
sustainable supply to meet current and future demands 

Project states a conservation of 1 mgd if 
implemented, which calculates to approximately 
1,120 afy. Unsure of benefits to agricultural users, 
not specifically stated in the project submittal form. 
There COULD be a positive impact by offsetting the 
need for urban delivery and reapportioning water to 
agricultural users.

Only calculates to 1,120 afy, but does not truly 
provide a new supply as conserve an old one.

Does not discuss storage or use of the Colorado River 
Supply.

The project would adequately monitor usage 
throughout the city, howeer supporting 
documentation of a resaonable and beneficial use 
was not provided.

It does not appear this project would create a source 
of supply, but would rather  more closely monitor 
the use for which the water is already intended. It is 
not clear as to what other use the proposed savings 
would be used.
This project is eligible for 4 of the five RMS it listed: 
1. Conveyance Improvement‐Yes‐water meters will 
provide a representation of water use in the system 

and allow for conservation measures to be in place.
2. Urban Water Use Efficiency‐Yes‐monitors urban 
water use
3. Industrial Process Water Use Efficiency‐Yes‐

Conserved water reduces demand on CO River Water 
delivery.

1MGD equates to 1120 AF/YR

Project has potential to reduce demand of CO River 
Supply

Water conservation resulting from metering is 
consistent with state requirements.

Project has potential to reduce demand of CO River 
Supply



Project Reviewed:
Project Number: 12
Project Reviewer: 

Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer

City of Brawley Water Meter Project

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

1.  Integrates 3‐5 RMS.

0.  Less than three RMS.

7.  Plan Consistency. Is the project consistent with City and County General Plan, State or Federal Land Use 

Plan, UWMP, or existing Capital Facility Plan?
1 2

2.  Greatest degree of consistency.  Projects clearly identified in GP or other plan.

1.  Moderate degree of consistency.  Project concepts identified in GP or other plan. 

0.  Limited or no consistency with existing plan. 
8.  Groundwater Rights. Will the project protect correlative groundwater rights or optimize the use of 

groundwater?  
0 1

2.  Sustains and protects use of overlying groundwater users (pumpers); clearly helps to 
prevent or address overdraft or has no impacts on such aquifers.
1.  May sustain and protect use of overlying groundwater users (pumpers); does not prevent 
or address overdraft or has impact on such aquifers.

0. Would not sustain or protect groundwater use of overlying users (pumpers); or could 
have potentially significant impact by causing overdraft.  

Water Quality Goal

1.  Match Water Quality to use. Would the project make beneficial use of poor quality water and provide  economic 

benefits? 
0 0

2. Project would make beneficial use of poor quality source water not otherwise used and 
provide  economic benefits.   
1.  Project would treat water quality to make beneficial use of poor quality water source 
water not otherwise used and provide economic benefits.  
0.  Project would not make beneficial use of poor quality water  source water or provide 
economic benefits. 

2.  Support DACs‐ Wastewater. Would the project support DACs in meeting wastewater disposal and permit requirements; 

create economies of scale; and provide recycled water and reuse opportunities to extend 

Colorado River supplies?

0 0

2.  Brings community into compliance with requirements; creates economies of scale; and 
provides recycled water to extend the Colorado River supply.
1.  Brings community into compliance with requirements; does not create economies of 
scale; or provide recycled water to extend the Colorado River supply.
0.  Does not have any effect on community compliance with requirements; does not create 
economies of scale; or provide recycled water to extend the Colorado River supply.

3.  Support DACs‐ Drinking Water Would the project support DACs in meeting drinking water standards, protecting public 

health, or creating economies of scale?
0 1

2.  Assists DACs to meet standards, address public health threats, and create economies of 
scale.
1.  Assists DACs to meet standards,  does not create economies of scale.

0:  Does not assist DACs to meet drinking water standards or  create economies of scale. 

4. Effect on Existing Waterways Could the project affect the water quality of drains or rivers? 0 1
2.  Project could benefit water quality of drains or rivers.
1.  Project would not provide benefit or have negative impacts on water quality of drains or 
rivers.

Project is identified in the Capital Improvement Plan 
for 2012

3. Industrial Process Water Use Efficiency Yes
monitors industrial use
4. Water Exchanges‐Yes‐an accurate representation 
of water use in the system will assist in water 
exchanges
5. Drinking Water Treatment‐No‐this project does 
not discuss improving water treatment or water 

Does not discuss groundwater.
Protect water quality for beneficial use consistent with regional community interests and 
the RWQCB Basin Plan through cooperation with stakeholders, local, and state agencies.

Project does not intend to make beneficial use of 
poor quality water. Economic benefit may arise from 

meter use, however it is not stated in this project.

Not discussed in project submittal.

Not discussed in project submittal.

Monitoring how much water is flowing through the 
Project has potential to reduce demand of CO River 
Supply, however, water would likely be delivered ot 

Capital improvement plan and metering in required 
element of UWMP

Metering of  potable water, not wastewater.

Help reduce cost of treatment by demand reduction.
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Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer

City of Brawley Water Meter Project

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

0.  Project could have impacts on water quality of drains or rivers.
5.  Comply with Total Maximum 

Daily Loads (TMDLs)
Would the project help the region comply with Regional Water Quality Control Board 

Requirements or implement to stormwater BMPs? 
0 0

2.   Improves compliance with established TMDLs and  implement stormwater BMPs.

1.  Improves compliance with established TMDLs or implement stormwater BMPs.  

0.  Does not help meet established TMDLs and does not implement stormwater BMPs.

6.  Preserve or Improve  Would the project preserve or improve quality of groundwater resources? 0 1
2.  Project would improve groundwater quality so that it can be used or would protect 
existing water quality. 
1.  Project would not improve groundwater quality and would not protect existing water 
quality.
0.  Project would not improve groundwater quality or could have potentially significant 
impacts to existing water quality.

Environmental Protection and 
Enhancement Goal
1.  Environmental Enhancements Would the project increase or improve habitat or support mitigation of other impacts?

0 0

2.  Project increases or improves habitat and could support mitigation of other project 
impacts.
1.  Project increases or improves habitat, but cannot be used to support mitigation of other 
project impacts.
0.  Project does not increase or improve habitat. 

2.  Integrated Design Elements  Does the project integrate environmental, open space, parks, or other recreational 

elements into the design to achieve multiple benefits?
0 0

1.  Integrates multiple design elements to provide multiple benefits. 
0.  Does not integrate multiple design elements or provide multiple benefits. 

Flood Protection and Stormwater 
Management Goal

1. Reduce impacts from 

stormwater events 
Would the project help to reduce economic damages; and protect life and property from 

localized stormwater events and runoff from urban areas? 
1 1

2.  Project would reduce economic damages, protect life and property.

1.  Projects would not reduce economic damages or protect life and property. 

0.  Project could increase economic damages or result in potential impacts to life or 
property. 

1. Public Acceptance/Public 
S

Will the project be able to gain public support from the rate paying population? 0 0
2.   High degree of stakeholder support and low potential for conflicts within Imperial 
Region.
1.   Moderate degree of stakeholder support and moderate potential for conflicts within 
Imperial Region.
0.   Limited or no stakeholder support and potential for conflicts within Imperial Region.

2.  Cost Effectiveness Is the cost per acre foot of yield competitive with the other projects in the Region? 3 3
4.  < $150/af.
3.  $151 to $300/af.
2.  $301 ‐ $450/af.
1.  >450/af.

Not discussed in project submittal.

g g g
pipes, not the quality of that water.

Not discussed in project submittal.

Not discussed in project submittal.
Protect and enhance aquatic ecosystems and wildlife habitat consistent with municipal, 
commercial, industrial, and agricultural land uses.

Not discussed in project submittal.
Protect life and property from flooding and develop regional and local flood protection and 
stormwater management strategies.

Not discussed in project submittal.
Strategic Considerations for IRWM Plan Implementation

Possible stakeholder protests over the monitoring of 
water use.

Not discussed in the project submittal form, however 
for a $4 million dollar project and a 1,120 afy "yield" 
the possible cost per acre foot for the first year 
would be $180 per acre foot for approximately 20 
years. However, long term costs have not been 
calculated.

pp y, , y
additional industrial demand in future.

Project not related to TMDL or stormwater BMPs.

Payment capacity of rate payers is extremely low.

Based on rough calculation of spreading the $4M 

cost in Project information over 20 years with a 
potential water savings of 1,120 AF/Yr, it will cost 
~$180/AF 
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Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer

City of Brawley Water Meter Project

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

3.  Equitable cost sharing Do the entities that receive the benefits pay for the costs of producing those benefits?
0 0

2.  All costs for new water would be paid for by new users; no effects on current rate base.

1.  Cost would likely be shared between new and existing rate payers; with at least 75% of 
the costs borne by new users. 
0.  Costs for new water and programs distributed to new and existing rate payers in roughly 
equal proportions. 

4. Promote Economic 
Development

Does the project provide measurable economic benefits to Imperial Region in terms of net 

economic activity, job creation, and revenue generation to IID, Imperial County and Cities? 0 0

2.  Greatest potential for contributing to economic activity, creating jobs, revenue 
generation.  Clear documentation. 
1.  Moderate potential for contributing to economic activity, creating jobs, revenue 
generation.  Limited documentation. 
0. Limited or no potential for contributing to economic activity, creating jobs, revenue 
generation.  No solid documentation. 

Readiness to Proceed Category
1. Timeliness Does the project have the ability for Stakeholders to act quickly to implement a project or 

program without the need for new agreements or additional funding?   
4 4

4.   Immediate, < 1 Year.
3.   Near Term, 1 to 3 Years to develop.
2.   Mid‐term, 3 to 6 Years to develop.
1.   Long‐term, >6 Years to develop.

2.  Technical Feasibility of Project Does the project have technical documentation to evaluate the technical feasibility of the 

project?
2 3

3.  The project has detailed documentation, including reconnaissance, and feasibility studies 
and completed engineering designs.  
2.  The project is partially documented, and has reconnaissance, and/or feasibility studies, 
but incomplete or partial designs. 
1.   The project is not well documented, does not have reconnaissance, and/or feasibility 
studies and has not been designed. 

0.  The project is conceptually defined, but has potential to help meet goals and objectives. 

3.  Environmental Compliance  Does the project have environmental documentation and clearance?  2 2
2.  Existing studies and completed environmental documents.
1.  There are some existing studies or plans to complete studies; a clear plan to complete 
environmental documentation. 
0.  There are no studies or completed environmental documentation. 

4. Permitting Does the project have permits or a plan to obtain permits?  2 2
2.  The permits have been obtained or are in the process.
1.  The permit requirements are known and there is a plan and schedule in place. 
0.  The permit requirements are not known and there is no plan or schedule. 

5. Funding Are the project funding sources well defined?   0 0
2.  Financial plan and commitments are well defined; clear resource commitments to 
maintenance and operations.
1.  Financial plan under development; requires rate payer and/or funding agency approval; 
no defined resource commitments to maintenance and operations.
0.  No financial plan and commitments established; no resources defined for maintenance 
and operations.

Other CDWR Statewide IRWMP Criteria
1.  Provides multiple benefits Does the project provide a range of supply, water quality, flood, ecosystem, conservation, 

recreation, or other benefits? 
0 0

The project does not have technical reports and 
documentation, but does have a completed 
environmental review, regulatory approval, and a 
completed permitting process.

Not discussed in the project submittal form.

Environmental review is complete.

Yes, the City Building Permit.

Not discussed in the project submittal form.

Project only requires Cat Exclusion

It is expected these are rate payers withinthe district  

installing the meters.

Urban water district metering is common frequent 
practice.

Only need City permits
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City of Brawley Water Meter Project

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

1= Yes
0= No

2.  Involves multiple participants 
and stakeholders

Does the project include multiple stakeholders and participants? 
0 0

2.  Projects involves four or more participants through agreements and funding. 
1.  Project involves two to four participants through agreements and funding. 

0. Projects involves one stakeholder.
3.  Provides regional benefits  Does the project provide tangible regional benefits or only to a single or limited 

stakeholder group?
0 0

1= Yes
0= No

4.  State Program Preferences Does the project support meet the state preferences? 1 1
1= Yes
0= No

5.   Statewide Priorities Does the project support meet the statewide priorities?  1 1
1= Yes
0= No

6.  Climate Change Adaption  Would the project support the region adaption to climate change or reduce the 

vulnerability to the effects of climate change?
1 1

1.  Project would help the region adapt to climate change and reduce the vulnerability to the 
effects of climate change.
0.  Project would not help the region adapt to climate change or reduce the vulnerability to 
the effects of climate change. 

7.  Greenhouse Gas Emissions 
Contribution‐ Project

Does the project affect greenhouse gas emissions in the region?   1 1

1.  The project does not significantly contribute to the GHG emissions relative to other 
projects. 
0.  The project contributes to GHG emissions;  and does not support renewable energy.   

8.  Greenhouse Gas Emissions ‐
Support to Renewable Energy

Does the project support expansion of renewable energy portfolio for the Region or State?  
0 0

1. The project provides clear and tangible support to the expansion of renewable energy in 
the Region or state. 
0.  The project does not support the expansion of renewable energy in the Region or state.

Provides only conservation benefits at this time.

If the project delivers the 1 mgd savings (1,120 afy) 
then that could help alleviate the regional demand 
on Colorado River water. However, it is unclear if this 
would be a regional credit, or a city credit.

Water metering would allow for quantifying the 
amount of water used and provide an avenue for 
further water conservation efforts if climate change 
affects the region.

Two of the priorities.

Project helps with climate change thru water 
demand reduction.

Limited to urban water conservation thru metering.

Project is for one DAC community; Requirement of 
State for communities to install meters.

Single DAC.

Two of the preferences.



Subtotal 
Goals

% of 
Goals

Total 
points

% of Total

33 5 18 6%

Project Review Criteria, Distribution of Available Points

IRWMP Goals

Project Score
Project ID 13
Project Title Keystone Water Reclamation Facility

33.5 18.6%
18 35.3%
10 41.7%
3.5 43.8%
2 50.0%

12 6.7%
23 12.8%
19 10 6%

Strategic Considerations for IRWM Plan Implementation
Readiness to Proceed Category
Oth CDWR St t id IRWMP C it i

IRWMP Goals
1.  Water Supply Goal
2.  Water Quality Goal
3.  Environmental Protection and Enhancement Goal
4.  Flood Protection and Stormwater Management Goal

19 10.6%
87.5 48.6%

Other CDWR Statewide IRWMP Criteria
Total Project Score
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Project Reviewed:
Project Number: 13
Project Reviewer: 

Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer
Score Comments Score Comments

 IRWMP Goals
Water Supply Goal

1. Effect to agricultural users of 
water.

Does the project have an effect to water supplies historically available to agriculture?
0 2

2.  No impacts and clearly defined benefits to agricultural water supplies.

1.  Some impacts and no benefits to agricultural water supplies.
0.  Defined and identifiable negative impacts to agricultural water supplies.

2. Improve Water Supply. Does the project provide a firm, verifiable, and sustainable supply that contributes to the 

regional goal of 50 to 100 thousand acre‐feet per year for municipal, commercial, and/or 

industrial demands by 2025? This supply cannot withdraw from current agricultural 

supplies.

1 1

5.  >50,000 acre feet.
4.  25,001 to 50,000 acre feet.
3.  10,001 to 25,000 acre feet.
2.   5001 to 10,000 acre feet.
1.   0 to 5000 acre feet; yield or limited ability to firmly define.

3. Protect Surface Water Rights, 
maintain Colorado River yields.

Would the project optimize and sustain use of Colorado River entitlements through 

development of groundwater storage of underruns?
0 0

2.  The project would provide for storage or use of Colorado River supply.

1.  The project could be integrated with other projects or strategies, or altered to provide for 
storage or use of Colorado River supply.
0.   The project is not, does not, and could not include aspects of storage or use of Colorado 
River Supply. 

4.  Conserves Colorado River 
Supplies.

Would the project implement water conservation measures that demonstrate reasonable 

beneficial use and maintain consistency with established industry standards, state, and 

federal requirements?
1 1

2.  Implements water conservation measures that surpass requirements and strongly 
demonstrate or support documentation of reasonable and beneficial use.
1.  Implements water conservation measures that meet requirements and partially 
demonstrate or support documentation of reasonable and beneficial use.
0.  Does not implement water conservation measures, or measures do not meet 
requirements; does not demonstrate or support documentation of reasonable and 
beneficial use.

5.  Support for in‐lieu uses or 
substitution for Colorado River 
Water.

Would the project provide a source of supply that could be used as a substitute for a 

current use of Colorado River supplies, and allow for reapportionment within the Imperial 

Region?

0 1

1.  Projects would provide a source of supply and allow for reapportionment. 

0.  The project would not create a source of supply that could be used by a current user as a 
substitute for Colorado River supply and subsequent reapportionment. 

6.  Integrate Resource 
Management Strategies.

Will the project apply or integrate Resource Management Strategies? 2 2

2.  Integrates five or more RMS.
1.  Integrates 3‐5 RMS.
0.  Less than three RMS.

Imperial IRWMP Project Review Score Sheet
Keystone Water Reclamation Facility

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

Diversify the regional water supply portfolio to ensure a long‐term, verifiable, reliable, and 
sustainable supply to meet current and future demands 

Not discussed in the project submittal form.

Project intends to provide 2.5 mgd (~3,000 afy) of 
treated water for heavy industrial use.

Not discussed in the project submittal form.

Water conservation measures in terms of treating 
existing wastewater and stormwater for the 
purposes of industrial use (beneficial use).

Project does not provide a source of supply as a 
substitute for a current use, but intends to provide a 
source of supply for a future use.

Removed Multi‐purpose flood management from the 
list of selected RMS as it does not appear this facility 
would assist in major flood control.

First phase of this facility supplies 2.5 MGD or 2,800 
acre‐feet/year of treated wastewater or storm water 
to non‐agricultural uses.

Project's first phase contributes 2,800 acre‐
feet/year; up to 16,800 acre‐feet/year at project 
buildout of 15MGD. However, presently no 
municipal, commercial, or industrial demands are 
realized or under contract for delivery of this 
reclaimed water supply.

Project has potential to off‐set future CO River 
deliveries to non‐agricultural uses.

First phase of this facility supplies 2.5 MGD or 2,800 
acre‐feet/year of treated wastewater or storm water 
to non‐agricultural uses.



Project Reviewed:
Project Number: 13
Project Reviewer: 

Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer

Keystone Water Reclamation Facility

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

7.  Plan Consistency. Is the project consistent with City and County General Plan, State or Federal Land Use 

Plan, UWMP, or existing Capital Facility Plan?
0 2

2.  Greatest degree of consistency.  Projects clearly identified in GP or other plan.

1.  Moderate degree of consistency.  Project concepts identified in GP or other plan. 

0.  Limited or no consistency with existing plan. 
8.  Groundwater Rights. Will the project protect correlative groundwater rights or optimize the use of 

groundwater?  
0 2

2.  Sustains and protects use of overlying groundwater users (pumpers); clearly helps to 
prevent or address overdraft or has no impacts on such aquifers.
1.  May sustain and protect use of overlying groundwater users (pumpers); does not prevent 
or address overdraft or has impact on such aquifers.

0. Would not sustain or protect groundwater use of overlying users (pumpers); or could 
have potentially significant impact by causing overdraft.  

Water Quality Goal

1.  Match Water Quality to use. Would the project make beneficial use of poor quality water and provide  economic 

benefits? 
2 1

2. Project would make beneficial use of poor quality source water not otherwise used and 
provide  economic benefits.   
1.  Project would treat water quality to make beneficial use of poor quality water source 
water not otherwise used and provide economic benefits.  
0.  Project would not make beneficial use of poor quality water  source water or provide 
economic benefits. 

2.  Support DACs‐ Wastewater. Would the project support DACs in meeting wastewater disposal and permit requirements; 

create economies of scale; and provide recycled water and reuse opportunities to extend 

Colorado River supplies?

2 2

2.  Brings community into compliance with requirements; creates economies of scale; and 
provides recycled water to extend the Colorado River supply.
1.  Brings community into compliance with requirements; does not create economies of 
scale; or provide recycled water to extend the Colorado River supply.
0.  Does not have any effect on community compliance with requirements; does not create 
economies of scale; or provide recycled water to extend the Colorado River supply.

3.  Support DACs‐ Drinking Water Would the project support DACs in meeting drinking water standards, protecting public 

health, or creating economies of scale?
1 0

2.  Assists DACs to meet standards, address public health threats, and create economies of 
scale.
1.  Assists DACs to meet standards,  does not create economies of scale.

0:  Does not assist DACs to meet drinking water standards or  create economies of scale. 

4. Effect on Existing Waterways Could the project affect the water quality of drains or rivers? 1 1
2.  Project could benefit water quality of drains or rivers.
1.  Project would not provide benefit or have negative impacts on water quality of drains or 
rivers.
0.  Project could have impacts on water quality of drains or rivers.

5.  Comply with Total Maximum 

Daily Loads (TMDLs)
Would the project help the region comply with Regional Water Quality Control Board 

Requirements or implement to stormwater BMPs? 
0 0

2.   Improves compliance with established TMDLs and  implement stormwater BMPs.

Not discussed in the project submittal form.

Not discussed in the project submittal form.
Protect water quality for beneficial use consistent with regional community interests and 
the RWQCB Basin Plan through cooperation with stakeholders, local, and state agencies.

Source water is wastewater and stormwater runoff 
that is currently un‐used and would be used for 
industrial purposes.

This project will meet all provisions of CA Title 22 
requirements, could assist in an economic boost by 
providing heavy industrial plants with a water 
source, as well as treat wastewater/stormwater.

This project could assist in creating an economy of 
scale and does not in itself create an economy of 
scale, however does not state the water will be of a 
drinking water level.
Water is stated as having an intended use and the 
project does not indicate drains or rivers will be 
affected. It is probable the water will benefit water 
quality in those systems, however since it is 
unknown where the water is going at this time the 
benefit is unknown as well.

Based on the Project Information, direct benefit to 
the water quality of a drain or river is not identified.

County of Imperial has set aside an area known as 
Mesquite Lake Specific Plan. The City is in final stages 
of property acquisition.

Project matches reclaimed water with non‐
agricultural uses that are not presently part of the 
overlying groundwater users.  This helps to prevent 
and address overdraft as long as the wastewater and 
stormwater were not already part of the water 
balance.

Investment in treatment is necessary to match 
quality of source water to future demand.

Creation of the economies of scale are in planning 
stages, not realized until industrial uses are 
constructed.

Project receives wastewater and stormwater; does 
not address drinking water for DACs.



Project Reviewed:
Project Number: 13
Project Reviewer: 

Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer

Keystone Water Reclamation Facility

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

1.  Improves compliance with established TMDLs or implement stormwater BMPs.  

0.  Does not help meet established TMDLs and does not implement stormwater BMPs.

6.  Preserve or Improve  Would the project preserve or improve quality of groundwater resources? 0 1
2.  Project would improve groundwater quality so that it can be used or would protect 
existing water quality. 
1.  Project would not improve groundwater quality and would not protect existing water 
quality.
0.  Project would not improve groundwater quality or could have potentially significant 
impacts to existing water quality.

Environmental Protection and 
Enhancement Goal
1.  Environmental Enhancements Would the project increase or improve habitat or support mitigation of other impacts?

0 1

2.  Project increases or improves habitat and could support mitigation of other project 
impacts.
1.  Project increases or improves habitat, but cannot be used to support mitigation of other 
project impacts.
0.  Project does not increase or improve habitat. 

2.  Integrated Design Elements  Does the project integrate environmental, open space, parks, or other recreational 

elements into the design to achieve multiple benefits?
1 1

1.  Integrates multiple design elements to provide multiple benefits. 
0.  Does not integrate multiple design elements or provide multiple benefits. 

Flood Protection and Stormwater 
Management Goal

1. Reduce impacts from 

stormwater events 
Would the project help to reduce economic damages; and protect life and property from 

localized stormwater events and runoff from urban areas? 
1 1

2.  Project would reduce economic damages, protect life and property.

1.  Projects would not reduce economic damages or protect life and property. 

0.  Project could increase economic damages or result in potential impacts to life or 
property. 

1. Public Acceptance/Public 
S

Will the project be able to gain public support from the rate paying population? 1 1
2.   High degree of stakeholder support and low potential for conflicts within Imperial 
Region.
1.   Moderate degree of stakeholder support and moderate potential for conflicts within 
Imperial Region.
0.   Limited or no stakeholder support and potential for conflicts within Imperial Region.

2.  Cost Effectiveness Is the cost per acre foot of yield competitive with the other projects in the Region? 1 1
4.  < $150/af.
3.  $151 to $300/af.
2.  $301 ‐ $450/af.
1.  >450/af.

3.  Equitable cost sharing Do the entities that receive the benefits pay for the costs of producing those benefits?
1 2

2.  All costs for new water would be paid for by new users; no effects on current rate base.

There appears to be minimal intent to improve 
habitat with water treated by this facility. Most 
discussion revolves around heavy industrial or 
recreational uses.

Not discussed in the project submittal form.

Not discussed in the project submittal form.
Protect and enhance aquatic ecosystems and wildlife habitat consistent with municipal, 
commercial, industrial, and agricultural land uses.

The project offers landscape irrigation, parks, golf 
courses, or other recreational uses as benefits this 
water could be used for, but does not include them 

as part of the project. However it is stated the 
project will incorporate constructed wetlands.

Protect life and property from flooding and develop regional and local flood protection and 
stormwater management strategies.

Not discussed in the project submittal form.
Strategic Considerations for IRWM Plan Implementation

The possibility of job creation may provide an avenue 
for stakeholder support, however the possibility for 
revenue may be minimal.

The project will provide 2.5 mgd (~3,000 afy) and 
cost $65 million. The cost per acre foot over a period 
of 20 years will be approximately $1,100.

Based on the Project Information, TMDLs or 
implenting a stormwater BMP not identified.

Based on Project Information, project is to make 
available a reclaimed water supply thru treament of 
surface water sources.

No indication in the Project Information that 
improved habitat could be used for mitigtoin of 
other projet impacts.

Hard to determine based on the Project Information 
provided; rough calculation of $65M for cost of a 
project divided by 2800 AF/YR to 16,800 AF/YR over 
a 20 year period results in $1,160 to $194 range in 
cost per acre‐feet.
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Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer

Keystone Water Reclamation Facility

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

1.  Cost would likely be shared between new and existing rate payers; with at least 75% of 
the costs borne by new users. 
0.  Costs for new water and programs distributed to new and existing rate payers in roughly 
equal proportions. 

4. Promote Economic 
Development

Does the project provide measurable economic benefits to Imperial Region in terms of net 

economic activity, job creation, and revenue generation to IID, Imperial County and Cities? 1 1

2.  Greatest potential for contributing to economic activity, creating jobs, revenue 
generation.  Clear documentation. 
1.  Moderate potential for contributing to economic activity, creating jobs, revenue 
generation.  Limited documentation. 
0. Limited or no potential for contributing to economic activity, creating jobs, revenue 
generation.  No solid documentation. 

Readiness to Proceed Category
1. Timeliness Does the project have the ability for Stakeholders to act quickly to implement a project or 

program without the need for new agreements or additional funding?   
4 3

4.   Immediate, < 1 Year.
3.   Near Term, 1 to 3 Years to develop.
2.   Mid‐term, 3 to 6 Years to develop.
1.   Long‐term, >6 Years to develop.

2.  Technical Feasibility of Project Does the project have technical documentation to evaluate the technical feasibility of the 

project?
2 2

3.  The project has detailed documentation, including reconnaissance, and feasibility studies 
and completed engineering designs.  
2.  The project is partially documented, and has reconnaissance, and/or feasibility studies, 
but incomplete or partial designs. 
1.   The project is not well documented, does not have reconnaissance, and/or feasibility 
studies and has not been designed. 

0.  The project is conceptually defined, but has potential to help meet goals and objectives. 

3.  Environmental Compliance  Does the project have environmental documentation and clearance?  1 1
2.  Existing studies and completed environmental documents.
1.  There are some existing studies or plans to complete studies; a clear plan to complete 
environmental documentation. 
0.  There are no studies or completed environmental documentation. 

4. Permitting Does the project have permits or a plan to obtain permits?  1 1
2.  The permits have been obtained or are in the process.
1.  The permit requirements are known and there is a plan and schedule in place. 
0.  The permit requirements are not known and there is no plan or schedule. 

5. Funding Are the project funding sources well defined?   1 1
2.  Financial plan and commitments are well defined; clear resource commitments to 
maintenance and operations.
1.  Financial plan under development; requires rate payer and/or funding agency approval; 
no defined resource commitments to maintenance and operations.
0.  No financial plan and commitments established; no resources defined for maintenance 
and operations.

Other CDWR Statewide IRWMP Criteria
1.  Provides multiple benefits Does the project provide a range of supply, water quality, flood, ecosystem, conservation, 

recreation, or other benefits? 
1 1

1= Yes
0= No

2.  Involves multiple participants 
and stakeholders

Does the project include multiple stakeholders and participants? 
2 1

The project has completed the Draft environmental 
document (MND). The final design is 90% complete.

A tiered rate structure is currently in place (with 
water smart readers). Those methods will continue 
to be used for servers connected to the Keystone 
Water Reclamation Facility.

The draft environmental study is not finalized at this 
time. 3 ‐ 6 months

The project will require buliding permits from 

Imperial County, RWQCB, and NPDES. A schedule is 
planned.

Documentation not provided, however local funding 
is secured and a plan in place to schedule and finalize 
project funding.

Draft MND circulated and comments received.

It is anticipated all costs for reclaimed water supply 
would be paid thru fees for new industrial uses.

Based on projections in Project Information

Project stated as 90% design completed
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Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer

Keystone Water Reclamation Facility

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

2.  Projects involves four or more participants through agreements and funding. 
1.  Project involves two to four participants through agreements and funding. 

0. Projects involves one stakeholder.
3.  Provides regional benefits  Does the project provide tangible regional benefits or only to a single or limited 

stakeholder group?
1 1

1= Yes
0= No

4.  State Program Preferences Does the project support meet the state preferences? 1 1
1= Yes
0= No

5.   Statewide Priorities Does the project support meet the statewide priorities?  1 1
1= Yes

0= No

6.  Climate Change Adaption  Would the project support the region adaption to climate change or reduce the 

vulnerability to the effects of climate change?
0 1

1.  Project would help the region adapt to climate change and reduce the vulnerability to the 
effects of climate change.
0.  Project would not help the region adapt to climate change or reduce the vulnerability to 
the effects of climate change. 

7.  Greenhouse Gas Emissions 
Contribution‐ Project

Does the project affect greenhouse gas emissions in the region?   1 1

1.  The project does not significantly contribute to the GHG emissions relative to other 
projects. 
0.  The project contributes to GHG emissions;  and does not support renewable energy.   

8.  Greenhouse Gas Emissions ‐
Support to Renewable Energy

Does the project support expansion of renewable energy portfolio for the Region or State?  
0 1

1. The project provides clear and tangible support to the expansion of renewable energy in 
the Region or state. 
0.  The project does not support the expansion of renewable energy in the Region or state.

Removed "Climate Change" and "Environmental 
Stewardship" as those two items are not expressly 
discussed on the project submittal form.



Subtotal 
Goals

% of 
Goals

Total 
points

% of Total

48 26 7%

Project Title IID Systems Conservation and Improvements Projects for IWSP

IRWMP Goals

Project Score
Project ID 14

Project Review Criteria, Distribution of Available Points

48 26.7%
39 76.5%
7 29.2%
0 0.0%
2 50.0%

12 6.7%
25 13.9%
19 10 6%

2.  Water Quality Goal
3.  Environmental Protection and Enhancement Goal
4.  Flood Protection and Stormwater Management Goal

Strategic Considerations for IRWM Plan Implementation
Readiness to Proceed Category
Oth CDWR St t id IRWMP C it i

IRWMP Goals
1.  Water Supply Goal

19 10.6%
104 57.8%

Other CDWR Statewide IRWMP Criteria
Total Project Score
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Project Reviewed:
Project Number: 14
Project Reviewer: 

Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer
Score Comments Score Comments

 IRWMP Goals
Water Supply Goal

1. Effect to agricultural users of 
water.

Does the project have an effect to water supplies historically available to agriculture?
1 2

2.  No impacts and clearly defined benefits to agricultural water supplies.

1.  Some impacts and no benefits to agricultural water supplies.
0.  Defined and identifiable negative impacts to agricultural water supplies.

2. Improve Water Supply. Does the project provide a firm, verifiable, and sustainable supply that contributes to the 

regional goal of 50 to 100 thousand acre‐feet per year for municipal, commercial, and/or 

industrial demands by 2025? This supply cannot withdraw from current agricultural 

supplies.

2 2

5.  >50,000 acre feet.
4.  25,001 to 50,000 acre feet.
3.  10,001 to 25,000 acre feet.
2.   5001 to 10,000 acre feet.
1.   0 to 5000 acre feet; yield or limited ability to firmly define.

3. Protect Surface Water Rights, 
maintain Colorado River yields.

Would the project optimize and sustain use of Colorado River entitlements through 

development of groundwater storage of underruns?
2 2

2.  The project would provide for storage or use of Colorado River supply.

1.  The project could be integrated with other projects or strategies, or altered to provide for 
storage or use of Colorado River supply.
0.   The project is not, does not, and could not include aspects of storage or use of Colorado 
River Supply. 

4.  Conserves Colorado River 
Supplies.

Would the project implement water conservation measures that demonstrate reasonable 

beneficial use and maintain consistency with established industry standards, state, and 

federal requirements?
2 2

2.  Implements water conservation measures that surpass requirements and strongly 
demonstrate or support documentation of reasonable and beneficial use.
1.  Implements water conservation measures that meet requirements and partially 
demonstrate or support documentation of reasonable and beneficial use.
0.  Does not implement water conservation measures, or measures do not meet 
requirements; does not demonstrate or support documentation of reasonable and 
beneficial use.

5.  Support for in‐lieu uses or 
substitution for Colorado River 
Water.

Would the project provide a source of supply that could be used as a substitute for a 

current use of Colorado River supplies, and allow for reapportionment within the Imperial 

Region?

1 1

1.  Projects would provide a source of supply and allow for reapportionment. 

0.  The project would not create a source of supply that could be used by a current user as a 
substitute for Colorado River supply and subsequent reapportionment. 

6.  Integrate Resource 
Management Strategies.

Will the project apply or integrate Resource Management Strategies? 2 2

2.  Integrates five or more RMS.
1.  Integrates 3‐5 RMS.
0.  Less than three RMS.

Imperial IRWMP Project Review Score Sheet
IID Systems Conservation and Improvements Projects for IWSP

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

Diversify the regional water supply portfolio to ensure a long‐term, verifiable, reliable, and 
sustainable supply to meet current and future demands 

8,000 afy is stated in the project submittal form.

Impacts of conserved water are identified and 
required mitigation for any project implementation.

Stated yield of 8,000 ac‐ft/yr.

Project is to conserve water thru implemention of 
conservation measures; implementation will require 
mitigation for reduction of drain flow that supports 
habitat.
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Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer

IID Systems Conservation and Improvements Projects for IWSP

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

7.  Plan Consistency. Is the project consistent with City and County General Plan, State or Federal Land Use 

Plan, UWMP, or existing Capital Facility Plan?
2 2

2.  Greatest degree of consistency.  Projects clearly identified in GP or other plan.

1.  Moderate degree of consistency.  Project concepts identified in GP or other plan. 

0.  Limited or no consistency with existing plan. 
8.  Groundwater Rights. Will the project protect correlative groundwater rights or optimize the use of 

groundwater?  
2 2

2.  Sustains and protects use of overlying groundwater users (pumpers); clearly helps to 
prevent or address overdraft or has no impacts on such aquifers.
1.  May sustain and protect use of overlying groundwater users (pumpers); does not prevent 
or address overdraft or has impact on such aquifers.

0. Would not sustain or protect groundwater use of overlying users (pumpers); or could 
have potentially significant impact by causing overdraft.  

Water Quality Goal

1.  Match Water Quality to use. Would the project make beneficial use of poor quality water and provide  economic 

benefits? 
1 2

2. Project would make beneficial use of poor quality source water not otherwise used and 
provide  economic benefits.   
1.  Project would treat water quality to make beneficial use of poor quality water source 
water not otherwise used and provide economic benefits.  
0.  Project would not make beneficial use of poor quality water  source water or provide 
economic benefits. 

2.  Support DACs‐ Wastewater. Would the project support DACs in meeting wastewater disposal and permit requirements; 

create economies of scale; and provide recycled water and reuse opportunities to extend 

Colorado River supplies?

0 0

2.  Brings community into compliance with requirements; creates economies of scale; and 
provides recycled water to extend the Colorado River supply.
1.  Brings community into compliance with requirements; does not create economies of 
scale; or provide recycled water to extend the Colorado River supply.
0.  Does not have any effect on community compliance with requirements; does not create 
economies of scale; or provide recycled water to extend the Colorado River supply.

3.  Support DACs‐ Drinking Water Would the project support DACs in meeting drinking water standards, protecting public 

health, or creating economies of scale?
0 0

2.  Assists DACs to meet standards, address public health threats, and create economies of 
scale.
1.  Assists DACs to meet standards,  does not create economies of scale.

0:  Does not assist DACs to meet drinking water standards or  create economies of scale. 

4. Effect on Existing Waterways Could the project affect the water quality of drains or rivers? 1 1
2.  Project could benefit water quality of drains or rivers.
1.  Project would not provide benefit or have negative impacts on water quality of drains or 
rivers.
0.  Project could have impacts on water quality of drains or rivers.

5.  Comply with Total Maximum 

Daily Loads (TMDLs)
Would the project help the region comply with Regional Water Quality Control Board 

Requirements or implement to stormwater BMPs? 
0 0

2.   Improves compliance with established TMDLs and  implement stormwater BMPs.

Interim Water Supply Plan, consistent with a variety 
of plans, including the General Plan.

Protect water quality for beneficial use consistent with regional community interests and 
the RWQCB Basin Plan through cooperation with stakeholders, local, and state agencies.

Unclear if water requires treatment prior to delivery, 
however end users/beneficial use not identified, 
although stated as industrial.

The project effect has been identified and mitigation 
for this affect is part of the total cost per ac‐ft of the 
estimated yield.

Although not mentioned by specific project 
components, conservation measures are the basis of 
water conservation actions mentioned in several 
planning documents .

The project information indicates the conserved 
water would be from tailwater or drains and be 
delivered to new uses.  It is not clear if the conserved 
water will require treament prior to delivery to the 
new use. It is clear the new use is not drinking water 
use; it is most likely to be used for cooling purposes 
for alternative energy.

Although this project has the potential to provide a 
stored water supply and extend the CO River supply, 
it does not assist in meeting wastewater disposal and 
permit requirements, therefore, the score remained 
zero.

This project would assist with water supply for 
alternative energy projects, which may benefit DAC 
economy.
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IID Systems Conservation and Improvements Projects for IWSP

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

1.  Improves compliance with established TMDLs or implement stormwater BMPs.  

0.  Does not help meet established TMDLs and does not implement stormwater BMPs.

6.  Preserve or Improve  Would the project preserve or improve quality of groundwater resources? 1 1
2.  Project would improve groundwater quality so that it can be used or would protect 
existing water quality. 
1.  Project would not improve groundwater quality and would not protect existing water 
quality.
0.  Project would not improve groundwater quality or could have potentially significant 
impacts to existing water quality.

Environmental Protection and 
Enhancement Goal
1.  Environmental Enhancements Would the project increase or improve habitat or support mitigation of other impacts?

0 0

2.  Project increases or improves habitat and could support mitigation of other project 
impacts.
1.  Project increases or improves habitat, but cannot be used to support mitigation of other 
project impacts.
0.  Project does not increase or improve habitat. 

2.  Integrated Design Elements  Does the project integrate environmental, open space, parks, or other recreational 

elements into the design to achieve multiple benefits?
0 0

1.  Integrates multiple design elements to provide multiple benefits. 
0.  Does not integrate multiple design elements or provide multiple benefits. 

Flood Protection and Stormwater 
Management Goal

1. Reduce impacts from 

stormwater events 
Would the project help to reduce economic damages; and protect life and property from 

localized stormwater events and runoff from urban areas? 
1 1

2.  Project would reduce economic damages, protect life and property.

1.  Projects would not reduce economic damages or protect life and property. 

0.  Project could increase economic damages or result in potential impacts to life or 
property. 

1. Public Acceptance/Public 
S

Will the project be able to gain public support from the rate paying population? 0 2
2.   High degree of stakeholder support and low potential for conflicts within Imperial 
Region.
1.   Moderate degree of stakeholder support and moderate potential for conflicts within 
Imperial Region.
0.   Limited or no stakeholder support and potential for conflicts within Imperial Region.

2.  Cost Effectiveness Is the cost per acre foot of yield competitive with the other projects in the Region? 1 1
4.  < $150/af.
3.  $151 to $300/af.
2.  $301 ‐ $450/af.
1.  >450/af.

3.  Equitable cost sharing Do the entities that receive the benefits pay for the costs of producing those benefits?
0 0

2.  All costs for new water would be paid for by new users; no effects on current rate base.

Protect and enhance aquatic ecosystems and wildlife habitat consistent with municipal, 
commercial, industrial, and agricultural land uses.

Protect life and property from flooding and develop regional and local flood protection and 
stormwater management strategies.

Strategic Considerations for IRWM Plan Implementation

Not provided on project submittal form.

Listed as $590 per acre foot, with an additional $90 
per acre foot for mitigation purposes. 

Project is to conserve water thru implemention of 
conservation measures of surface or drain water not 
necessarily directly affecting quality the 
groundwater.

Project has to fund mitigation for effect to habitat to 
remain neutral.

Based on the high ranking of the Goal and Objective, 
this suggests high degree of Stakeholder supportBased on the Project Information, it is not clear if the 
$590/AF cost is a one‐time capital cost for the 8,000 
AFY yield.  If it is, then the project cost per ac‐ft 
could be spread out over at least 20 year life of the 
project or more, could reduce the cost per ac‐ft of 
yield, and thus raise this catergory to the highest 
rank of 4.
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Imperial IRWMP Project Evaluation and Ranking Criteria

1.  Cost would likely be shared between new and existing rate payers; with at least 75% of 
the costs borne by new users. 
0.  Costs for new water and programs distributed to new and existing rate payers in roughly 
equal proportions. 

4. Promote Economic 
Development

Does the project provide measurable economic benefits to Imperial Region in terms of net 

economic activity, job creation, and revenue generation to IID, Imperial County and Cities? 2 2

2.  Greatest potential for contributing to economic activity, creating jobs, revenue 
generation.  Clear documentation. 
1.  Moderate potential for contributing to economic activity, creating jobs, revenue 
generation.  Limited documentation. 
0. Limited or no potential for contributing to economic activity, creating jobs, revenue 
generation.  No solid documentation. 

Readiness to Proceed Category
1. Timeliness Does the project have the ability for Stakeholders to act quickly to implement a project or 

program without the need for new agreements or additional funding?   
3 3

4.   Immediate, < 1 Year.
3.   Near Term, 1 to 3 Years to develop.
2.   Mid‐term, 3 to 6 Years to develop.
1.   Long‐term, >6 Years to develop.

2.  Technical Feasibility of Project Does the project have technical documentation to evaluate the technical feasibility of the 

project?
1 1

3.  The project has detailed documentation, including reconnaissance, and feasibility studies 
and completed engineering designs.  
2.  The project is partially documented, and has reconnaissance, and/or feasibility studies, 
but incomplete or partial designs. 
1.   The project is not well documented, does not have reconnaissance, and/or feasibility 
studies and has not been designed. 

0.  The project is conceptually defined, but has potential to help meet goals and objectives. 

3.  Environmental Compliance  Does the project have environmental documentation and clearance?  2 2
2.  Existing studies and completed environmental documents.
1.  There are some existing studies or plans to complete studies; a clear plan to complete 
environmental documentation. 
0.  There are no studies or completed environmental documentation. 

4. Permitting Does the project have permits or a plan to obtain permits?  1 1
2.  The permits have been obtained or are in the process.
1.  The permit requirements are known and there is a plan and schedule in place. 
0.  The permit requirements are not known and there is no plan or schedule. 

5. Funding Are the project funding sources well defined?   2 2
2.  Financial plan and commitments are well defined; clear resource commitments to 
maintenance and operations.
1.  Financial plan under development; requires rate payer and/or funding agency approval; 
no defined resource commitments to maintenance and operations.
0.  No financial plan and commitments established; no resources defined for maintenance 
and operations.

Other CDWR Statewide IRWMP Criteria
1.  Provides multiple benefits Does the project provide a range of supply, water quality, flood, ecosystem, conservation, 

recreation, or other benefits? 
1 1

1= Yes
0= No

2.  Involves multiple participants 
and stakeholders

Does the project include multiple stakeholders and participants? 
0 1

This project could assist in an alternative energy 
portfolio for the region and would therefore assist in 
creating an economy of scale.

At the present level of planning, it is uncertain 
regarding the defined method of distributing costs 
based on the Project Information provided to date.

Documentation includes a tech memo regarding 
potential economic activity resulting from this 
project.
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IID Systems Conservation and Improvements Projects for IWSP

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

2.  Projects involves four or more participants through agreements and funding. 
1.  Project involves two to four participants through agreements and funding. 

0. Projects involves one stakeholder.
3.  Provides regional benefits  Does the project provide tangible regional benefits or only to a single or limited 

stakeholder group?
1 1

1= Yes
0= No

4.  State Program Preferences Does the project support meet the state preferences? 1 1
1= Yes
0= No

5.   Statewide Priorities Does the project support meet the statewide priorities?  1 1
1= Yes
0= No

6.  Climate Change Adaption  Would the project support the region adaption to climate change or reduce the 

vulnerability to the effects of climate change?
1 1

1.  Project would help the region adapt to climate change and reduce the vulnerability to the 
effects of climate change.
0.  Project would not help the region adapt to climate change or reduce the vulnerability to 
the effects of climate change. 

7.  Greenhouse Gas Emissions 
Contribution‐ Project

Does the project affect greenhouse gas emissions in the region?   1 1

1.  The project does not significantly contribute to the GHG emissions relative to other 
projects. 
0.  The project contributes to GHG emissions;  and does not support renewable energy.   

8.  Greenhouse Gas Emissions ‐
Support to Renewable Energy

Does the project support expansion of renewable energy portfolio for the Region or State?  
1 1

1. The project provides clear and tangible support to the expansion of renewable energy in 
the Region or state. 
0.  The project does not support the expansion of renewable energy in the Region or state.

No other stakeholders are listed.

Conserved water will be available as a firm water 
supply to support other uses, such as, alternative 
energy development. 

Conserved water would potentially befefit all water 
users in Region.



Subtotal 
Goals

% of 
Goals

Total 
points

% of Total

20 5 11 4%

Project Title Spearheading with Spirulina:  An Sustainable Approach to Desert Acquaculture :

Project Review Criteria, Distribution of Available Points

IRWMP Goals

Project Score
Project ID 15

20.5 11.4%
8.5 16.7%
7 29.2%
3 37.5%
2 50.0%

12.5 6.9%
21.5 11.9%
13 5 7 5%

IRWMP Goals

Readiness to Proceed Category
Oth CDWR St t id IRWMP C it i

2.  Water Quality Goal
3.  Environmental Protection and Enhancement Goal
4.  Flood Protection and Stormwater Management Goal

1.  Water Supply Goal

Strategic Considerations for IRWM Plan Implementation

13.5 7.5%
68 37.8%

Other CDWR Statewide IRWMP Criteria
Total Project Score



January 2012
Project Reviewed:
Project Number: 15
Project Reviewer: 

Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer
Score Comments Score Comments

 IRWMP Goals
Water Supply Goal

1. Effect to agricultural users of 
water.

Does the project have an effect to water supplies historically available to agriculture?
1 1

2.  No impacts and clearly defined benefits to agricultural water supplies.

1.  Some impacts and no benefits to agricultural water supplies.
0.  Defined and identifiable negative impacts to agricultural water supplies.

2. Improve Water Supply. Does the project provide a firm, verifiable, and sustainable supply that contributes to the 

regional goal of 50 to 100 thousand acre‐feet per year for municipal, commercial, and/or 

industrial demands by 2025? This supply cannot withdraw from current agricultural 

supplies.

1 0

5.  >50,000 acre feet.
4.  25,001 to 50,000 acre feet.
3.  10,001 to 25,000 acre feet.
2.   5001 to 10,000 acre feet.
1.   0 to 5000 acre feet; yield or limited ability to firmly define.

3. Protect Surface Water Rights, 
maintain Colorado River yields.

Would the project optimize and sustain use of Colorado River entitlements through 

development of groundwater storage of underruns?
0 0

2.  The project would provide for storage or use of Colorado River supply.

1.  The project could be integrated with other projects or strategies, or altered to provide for 
storage or use of Colorado River supply.
0.   The project is not, does not, and could not include aspects of storage or use of Colorado 
River Supply. 

4.  Conserves Colorado River 
Supplies.

Would the project implement water conservation measures that demonstrate reasonable 

beneficial use and maintain consistency with established industry standards, state, and 

federal requirements?
0 1

2.  Implements water conservation measures that surpass requirements and strongly 
demonstrate or support documentation of reasonable and beneficial use.
1.  Implements water conservation measures that meet requirements and partially 
demonstrate or support documentation of reasonable and beneficial use.
0.  Does not implement water conservation measures, or measures do not meet 
requirements; does not demonstrate or support documentation of reasonable and 
beneficial use.

5.  Support for in‐lieu uses or 
substitution for Colorado River 
Water.

Would the project provide a source of supply that could be used as a substitute for a 

current use of Colorado River supplies, and allow for reapportionment within the Imperial 

Region?

0 0

1.  Projects would provide a source of supply and allow for reapportionment. 

0.  The project would not create a source of supply that could be used by a current user as a 
substitute for Colorado River supply and subsequent reapportionment. 

6.  Integrate Resource 
Management Strategies.

Will the project apply or integrate Resource Management Strategies? 2 1

2.  Integrates five or more RMS.
1.  Integrates 3‐5 RMS.
0.  Less than three RMS.

Imperial IRWMP Project Review Score Sheet
Spearheading with Spirulina:  An Sustainable Approach to Desert Acquaculture :

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

Diversify the regional water supply portfolio to ensure a long‐term, verifiable, reliable, and 
sustainable supply to meet current and future demands 

No impacts and no benefits to water supply.
The project, once operational, would require a 
supply or water, which may be reclaimed water.

No water supply yield estimate provided in project 
submital form; this project is more of a new use or 
reuse of water that is reclaimed.

The project is to make use of water or reuse 
reclaimed water; storage is accomplished in the CO 
River System.

The Project would conserve local water by making 
use of water in less quantity than previous land use 
or by reuse of reclaimed supply.

See previous comment, although, in the case of 
replacing an ag crop with higher water use, then it 
could provide some supply. The Project Information 
is not definitive enough to score higher.
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Project Number: 15
Project Reviewer: 

Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer

Spearheading with Spirulina:  An Sustainable Approach to Desert Acquaculture :

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

7.  Plan Consistency. Is the project consistent with City and County General Plan, State or Federal Land Use 

Plan, UWMP, or existing Capital Facility Plan?
0 0

2.  Greatest degree of consistency.  Projects clearly identified in GP or other plan.

1.  Moderate degree of consistency.  Project concepts identified in GP or other plan. 

0.  Limited or no consistency with existing plan. 
8.  Groundwater Rights. Will the project protect correlative groundwater rights or optimize the use of 

groundwater?  
0 0

2.  Sustains and protects use of overlying groundwater users (pumpers); clearly helps to 
prevent or address overdraft or has no impacts on such aquifers.
1.  May sustain and protect use of overlying groundwater users (pumpers); does not prevent 
or address overdraft or has impact on such aquifers.

0. Would not sustain or protect groundwater use of overlying users (pumpers); or could 
have potentially significant impact by causing overdraft.  

Water Quality Goal

1.  Match Water Quality to use. Would the project make beneficial use of poor quality water and provide  economic 

benefits? 
2 1

2. Project would make beneficial use of poor quality source water not otherwise used and 
provide  economic benefits.   
1.  Project would treat water quality to make beneficial use of poor quality water source 
water not otherwise used and provide economic benefits.  
0.  Project would not make beneficial use of poor quality water  source water or provide 
economic benefits. 

2.  Support DACs‐ Wastewater. Would the project support DACs in meeting wastewater disposal and permit requirements; 

create economies of scale; and provide recycled water and reuse opportunities to extend 

Colorado River supplies?

0 0

2.  Brings community into compliance with requirements; creates economies of scale; and 
provides recycled water to extend the Colorado River supply.
1.  Brings community into compliance with requirements; does not create economies of 
scale; or provide recycled water to extend the Colorado River supply.
0.  Does not have any effect on community compliance with requirements; does not create 
economies of scale; or provide recycled water to extend the Colorado River supply.

3.  Support DACs‐ Drinking Water Would the project support DACs in meeting drinking water standards, protecting public 

health, or creating economies of scale?
0 0

2.  Assists DACs to meet standards, address public health threats, and create economies of 
scale.
1.  Assists DACs to meet standards,  does not create economies of scale.

0:  Does not assist DACs to meet drinking water standards or  create economies of scale. 

4. Effect on Existing Waterways Could the project affect the water quality of drains or rivers? 1 1
2.  Project could benefit water quality of drains or rivers.
1.  Project would not provide benefit or have negative impacts on water quality of drains or 
rivers.
0.  Project could have impacts on water quality of drains or rivers.

5.  Comply with Total Maximum 

Daily Loads (TMDLs)
Would the project help the region comply with Regional Water Quality Control Board 

Requirements or implement to stormwater BMPs? 
0 0

2.   Improves compliance with established TMDLs and  implement stormwater BMPs.

Not answered on the project submittal form.

Protect water quality for beneficial use consistent with regional community interests and 
the RWQCB Basin Plan through cooperation with stakeholders, local, and state agencies.

Project intends to use existing quality and not 
improve it.

Project is the end use of a poor quality water that 
has been treated/reclaimed and it would provide 
some level of economic benefit.
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1.  Improves compliance with established TMDLs or implement stormwater BMPs.  

0.  Does not help meet established TMDLs and does not implement stormwater BMPs.

6.  Preserve or Improve  Would the project preserve or improve quality of groundwater resources? 1 1
2.  Project would improve groundwater quality so that it can be used or would protect 
existing water quality. 
1.  Project would not improve groundwater quality and would not protect existing water 
quality.
0.  Project would not improve groundwater quality or could have potentially significant 
impacts to existing water quality.

Environmental Protection and 
Enhancement Goal
1.  Environmental Enhancements Would the project increase or improve habitat or support mitigation of other impacts?

1 1

2.  Project increases or improves habitat and could support mitigation of other project 
impacts.
1.  Project increases or improves habitat, but cannot be used to support mitigation of other 
project impacts.
0.  Project does not increase or improve habitat. 

2.  Integrated Design Elements  Does the project integrate environmental, open space, parks, or other recreational 

elements into the design to achieve multiple benefits?
0 0

1.  Integrates multiple design elements to provide multiple benefits. 
0.  Does not integrate multiple design elements or provide multiple benefits. 

Flood Protection and Stormwater 
Management Goal

1. Reduce impacts from 

stormwater events 
Would the project help to reduce economic damages; and protect life and property from 

localized stormwater events and runoff from urban areas? 
1 1

2.  Project would reduce economic damages, protect life and property.

1.  Projects would not reduce economic damages or protect life and property. 

0.  Project could increase economic damages or result in potential impacts to life or 
property. 

1. Public Acceptance/Public 
S

Will the project be able to gain public support from the rate paying population? 0 1
2.   High degree of stakeholder support and low potential for conflicts within Imperial 
Region.
1.   Moderate degree of stakeholder support and moderate potential for conflicts within 
Imperial Region.
0.   Limited or no stakeholder support and potential for conflicts within Imperial Region.

2.  Cost Effectiveness Is the cost per acre foot of yield competitive with the other projects in the Region? 0 4
4.  < $150/af.
3.  $151 to $300/af.
2.  $301 ‐ $450/af.
1.  >450/af.

3.  Equitable cost sharing Do the entities that receive the benefits pay for the costs of producing those benefits?
0 2

2.  All costs for new water would be paid for by new users; no effects on current rate base.

Protect and enhance aquatic ecosystems and wildlife habitat consistent with municipal, 
commercial, industrial, and agricultural land uses.

Protect life and property from flooding and develop regional and local flood protection and 
stormwater management strategies.

Strategic Considerations for IRWM Plan Implementation

Not provided on project submittal form.

Based on the Project information, it will make use of 
a supply or reuse of reclaimed water.

Project has potential to improve habitat.

Exact location of Project is unknown and stated 
purpose is primarily for lower water use crop 
substition  or reuse of treated water, not flood 
retention.

None stated in the Project information

No cost per af of water yield provided in Project 
information.  It is possible the project pays for the 
water it receives, therefore, a higher score was 
given.  
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1.  Cost would likely be shared between new and existing rate payers; with at least 75% of 
the costs borne by new users. 
0.  Costs for new water and programs distributed to new and existing rate payers in roughly 
equal proportions. 

4. Promote Economic 
Development

Does the project provide measurable economic benefits to Imperial Region in terms of net 

economic activity, job creation, and revenue generation to IID, Imperial County and Cities? 1 1

2.  Greatest potential for contributing to economic activity, creating jobs, revenue 
generation.  Clear documentation. 
1.  Moderate potential for contributing to economic activity, creating jobs, revenue 
generation.  Limited documentation. 
0. Limited or no potential for contributing to economic activity, creating jobs, revenue 
generation.  No solid documentation. 

Readiness to Proceed Category
1. Timeliness Does the project have the ability for Stakeholders to act quickly to implement a project or 

program without the need for new agreements or additional funding?   
4 4

4.   Immediate, < 1 Year.
3.   Near Term, 1 to 3 Years to develop.
2.   Mid‐term, 3 to 6 Years to develop.
1.   Long‐term, >6 Years to develop.

2.  Technical Feasibility of Project Does the project have technical documentation to evaluate the technical feasibility of the 

project?
1 2

3.  The project has detailed documentation, including reconnaissance, and feasibility studies 
and completed engineering designs.  
2.  The project is partially documented, and has reconnaissance, and/or feasibility studies, 
but incomplete or partial designs. 
1.   The project is not well documented, does not have reconnaissance, and/or feasibility 
studies and has not been designed. 

0.  The project is conceptually defined, but has potential to help meet goals and objectives. 

3.  Environmental Compliance  Does the project have environmental documentation and clearance?  1 1
2.  Existing studies and completed environmental documents.
1.  There are some existing studies or plans to complete studies; a clear plan to complete 
environmental documentation. 
0.  There are no studies or completed environmental documentation. 

4. Permitting Does the project have permits or a plan to obtain permits?  0 1
2.  The permits have been obtained or are in the process.
1.  The permit requirements are known and there is a plan and schedule in place. 
0.  The permit requirements are not known and there is no plan or schedule. 

5. Funding Are the project funding sources well defined?   1 1
2.  Financial plan and commitments are well defined; clear resource commitments to 
maintenance and operations.
1.  Financial plan under development; requires rate payer and/or funding agency approval; 
no defined resource commitments to maintenance and operations.
0.  No financial plan and commitments established; no resources defined for maintenance 
and operations.

Other CDWR Statewide IRWMP Criteria
1.  Provides multiple benefits Does the project provide a range of supply, water quality, flood, ecosystem, conservation, 

recreation, or other benefits? 
1 0

1= Yes
0= No

2.  Involves multiple participants 
and stakeholders

Does the project include multiple stakeholders and participants? 
0 1

Documents not provided.

Not provided on project submittal form.

Could be completed within one year. Ready to 
construct.

If funding is received through the IRWMP process, a 
CEQA document would be prepared

Not required for proposed scale.

Seeking Prop 84/1E funding.

May not be required for this scale.

Since all identified funding is for a demonstration 
site, and it is requested as a grant with no local cost 
share, no effect on current rate base.

Project information states potential for positive 
economic activity. 

Project sponsor is ready, funding is not in place.

Project is a demonstration level site.

Likely categorical exemption under CEQA may be 

required for this scale.

Statement of a local cost match and proposed 
budget, but no documented funding source.
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Spearheading with Spirulina:  An Sustainable Approach to Desert Acquaculture :

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

2.  Projects involves four or more participants through agreements and funding. 
1.  Project involves two to four participants through agreements and funding. 

0. Projects involves one stakeholder.
3.  Provides regional benefits  Does the project provide tangible regional benefits or only to a single or limited 

stakeholder group?
1 1

1= Yes
0= No

4.  State Program Preferences Does the project support meet the state preferences? 1 1
1= Yes
0= No

5.   Statewide Priorities Does the project support meet the statewide priorities?  1 1
1= Yes
0= No

6.  Climate Change Adaption  Would the project support the region adaption to climate change or reduce the 

vulnerability to the effects of climate change?
0 1

1.  Project would help the region adapt to climate change and reduce the vulnerability to the 
effects of climate change.
0.  Project would not help the region adapt to climate change or reduce the vulnerability to 
the effects of climate change. 

7.  Greenhouse Gas Emissions 
Contribution‐ Project

Does the project affect greenhouse gas emissions in the region?   1 1

1.  The project does not significantly contribute to the GHG emissions relative to other 
projects. 
0.  The project contributes to GHG emissions;  and does not support renewable energy.   

8.  Greenhouse Gas Emissions ‐
Support to Renewable Energy

Does the project support expansion of renewable energy portfolio for the Region or State?  
0 0

1. The project provides clear and tangible support to the expansion of renewable energy in 
the Region or state. 
0.  The project does not support the expansion of renewable energy in the Region or state.

Very minimal positive effect.



Subtotal 
Goals

% of 
Goals

Total 
points

% of Total

47 26 1%

Project Score

IRWMP Goals

Project Title Ave 72, Martinez Canyon Groundwater Storage Project

Project Review Criteria, Distribution of Available Points

Project ID 18

47 26.1%
40 78.4%
5 20.8%
0 0.0%
2 50.0%

13.5 7.5%
11 6.1%

15 5 8 6%

IRWMP Goals
1.  Water Supply Goal

Readiness to Proceed Category
Oth CDWR St t id IRWMP C it i

2.  Water Quality Goal
3.  Environmental Protection and Enhancement Goal
4.  Flood Protection and Stormwater Management Goal

Strategic Considerations for IRWM Plan Implementation

15.5 8.6%
87 48.3%

Other CDWR Statewide IRWMP Criteria
Total Project Score



January 2012
Project Reviewed:
Project Number: 18
Project Reviewer: 

Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer
Score Comments Score Comments

 IRWMP Goals
Water Supply Goal

1. Effect to agricultural users of 
water.

Does the project have an effect to water supplies historically available to agriculture?
2 2

2.  No impacts and clearly defined benefits to agricultural water supplies.

1.  Some impacts and no benefits to agricultural water supplies.
0.  Defined and identifiable negative impacts to agricultural water supplies.

2. Improve Water Supply. Does the project provide a firm, verifiable, and sustainable supply that contributes to the 

regional goal of 50 to 100 thousand acre‐feet per year for municipal, commercial, and/or 

industrial demands by 2025? This supply cannot withdraw from current agricultural 

supplies.

4 3

5.  >50,000 acre feet.
4.  25,001 to 50,000 acre feet.
3.  10,001 to 25,000 acre feet.
2.   5001 to 10,000 acre feet.
1.   0 to 5000 acre feet; yield or limited ability to firmly define.

3. Protect Surface Water Rights, 
maintain Colorado River yields.

Would the project optimize and sustain use of Colorado River entitlements through 

development of groundwater storage of underruns?
2 2

2.  The project would provide for storage or use of Colorado River supply.

1.  The project could be integrated with other projects or strategies, or altered to provide for 
storage or use of Colorado River supply.
0.   The project is not, does not, and could not include aspects of storage or use of Colorado 
River Supply. 

4.  Conserves Colorado River 
Supplies.

Would the project implement water conservation measures that demonstrate reasonable 

beneficial use and maintain consistency with established industry standards, state, and 

federal requirements?
1 1

2.  Implements water conservation measures that surpass requirements and strongly 
demonstrate or support documentation of reasonable and beneficial use.
1.  Implements water conservation measures that meet requirements and partially 
demonstrate or support documentation of reasonable and beneficial use.
0.  Does not implement water conservation measures, or measures do not meet 
requirements; does not demonstrate or support documentation of reasonable and 
beneficial use.

5.  Support for in‐lieu uses or 
substitution for Colorado River 
Water.

Would the project provide a source of supply that could be used as a substitute for a 

current use of Colorado River supplies, and allow for reapportionment within the Imperial 

Region?

1 1

1.  Projects would provide a source of supply and allow for reapportionment. 

0.  The project would not create a source of supply that could be used by a current user as a 
substitute for Colorado River supply and subsequent reapportionment. 

6.  Integrate Resource 
Management Strategies.

Will the project apply or integrate Resource Management Strategies? 2 2

2.  Integrates five or more RMS.
1.  Integrates 3‐5 RMS.
0.  Less than three RMS.

Imperial IRWMP Project Review Score Sheet
Ave 72, Martinez Canyon Groundwater Storage Project

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

Diversify the regional water supply portfolio to ensure a long‐term, verifiable, reliable, and 
sustainable supply to meet current and future demands 

Project has identified 40,000 afy as a possible 
storage amount.

Although the Project Information states a capacity 
estimated at 40,000 af annually, it does not statean 
annual average Yield, therefore, level 3 for project 
yield was selected based on observation that every 
year may not utilize the full 40,000 af capacity.

Groundwater banking conserves water by allowing 
storage of surface supplies at time when surface 
supplies cannot be delivered to a coincent demand. 
The Project is being ranked similar to other water 
saving projects.



Project Reviewed:
Project Number: 18
Project Reviewer: 

Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer

Ave 72, Martinez Canyon Groundwater Storage Project

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

7.  Plan Consistency. Is the project consistent with City and County General Plan, State or Federal Land Use 

Plan, UWMP, or existing Capital Facility Plan?
2 2

2.  Greatest degree of consistency.  Projects clearly identified in GP or other plan.

1.  Moderate degree of consistency.  Project concepts identified in GP or other plan. 

0.  Limited or no consistency with existing plan. 
8.  Groundwater Rights. Will the project protect correlative groundwater rights or optimize the use of 

groundwater?  
1 2

2.  Sustains and protects use of overlying groundwater users (pumpers); clearly helps to 
prevent or address overdraft or has no impacts on such aquifers.
1.  May sustain and protect use of overlying groundwater users (pumpers); does not prevent 
or address overdraft or has impact on such aquifers.

0. Would not sustain or protect groundwater use of overlying users (pumpers); or could 
have potentially significant impact by causing overdraft.  

Water Quality Goal

1.  Match Water Quality to use. Would the project make beneficial use of poor quality water and provide  economic 

benefits? 
0 0

2. Project would make beneficial use of poor quality source water not otherwise used and 
provide  economic benefits.   
1.  Project would treat water quality to make beneficial use of poor quality water source 
water not otherwise used and provide economic benefits.  
0.  Project would not make beneficial use of poor quality water  source water or provide 
economic benefits. 

2.  Support DACs‐ Wastewater. Would the project support DACs in meeting wastewater disposal and permit requirements; 

create economies of scale; and provide recycled water and reuse opportunities to extend 

Colorado River supplies?

0 0

2.  Brings community into compliance with requirements; creates economies of scale; and 
provides recycled water to extend the Colorado River supply.
1.  Brings community into compliance with requirements; does not create economies of 
scale; or provide recycled water to extend the Colorado River supply.
0.  Does not have any effect on community compliance with requirements; does not create 
economies of scale; or provide recycled water to extend the Colorado River supply.

3.  Support DACs‐ Drinking Water Would the project support DACs in meeting drinking water standards, protecting public 

health, or creating economies of scale?
0 0

2.  Assists DACs to meet standards, address public health threats, and create economies of 
scale.
1.  Assists DACs to meet standards,  does not create economies of scale.

0:  Does not assist DACs to meet drinking water standards or  create economies of scale. 

4. Effect on Existing Waterways Could the project affect the water quality of drains or rivers? 1 1
2.  Project could benefit water quality of drains or rivers.
1.  Project would not provide benefit or have negative impacts on water quality of drains or 
rivers.
0.  Project could have impacts on water quality of drains or rivers.

5.  Comply with Total Maximum 

Daily Loads (TMDLs)
Would the project help the region comply with Regional Water Quality Control Board 

Requirements or implement to stormwater BMPs? 
0 0

2.   Improves compliance with established TMDLs and  implement stormwater BMPs.

If the study finds groundwater storage feasible then 
there is a possibility groundwater rights will be 
optimized/protected.

Protect water quality for beneficial use consistent with regional community interests and 
the RWQCB Basin Plan through cooperation with stakeholders, local, and state agencies.

Although not mentioned by project name, 
groundwater banking in CWD for IID is mentioned.
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Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer

Ave 72, Martinez Canyon Groundwater Storage Project

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

1.  Improves compliance with established TMDLs or implement stormwater BMPs.  

0.  Does not help meet established TMDLs and does not implement stormwater BMPs.

6.  Preserve or Improve  Would the project preserve or improve quality of groundwater resources? 1 2
2.  Project would improve groundwater quality so that it can be used or would protect 
existing water quality. 
1.  Project would not improve groundwater quality and would not protect existing water 
quality.
0.  Project would not improve groundwater quality or could have potentially significant 
impacts to existing water quality.

Environmental Protection and 
Enhancement Goal
1.  Environmental Enhancements Would the project increase or improve habitat or support mitigation of other impacts?

0 0

2.  Project increases or improves habitat and could support mitigation of other project 
impacts.
1.  Project increases or improves habitat, but cannot be used to support mitigation of other 
project impacts.
0.  Project does not increase or improve habitat. 

2.  Integrated Design Elements  Does the project integrate environmental, open space, parks, or other recreational 

elements into the design to achieve multiple benefits?
0 0

1.  Integrates multiple design elements to provide multiple benefits. 
0.  Does not integrate multiple design elements or provide multiple benefits. 

Flood Protection and Stormwater 
Management Goal

1. Reduce impacts from 

stormwater events 
Would the project help to reduce economic damages; and protect life and property from 

localized stormwater events and runoff from urban areas? 
1 1

2.  Project would reduce economic damages, protect life and property.

1.  Projects would not reduce economic damages or protect life and property. 

0.  Project could increase economic damages or result in potential impacts to life or 
property. 

1. Public Acceptance/Public 
S

Will the project be able to gain public support from the rate paying population? 0 2
2.   High degree of stakeholder support and low potential for conflicts within Imperial 
Region.
1.   Moderate degree of stakeholder support and moderate potential for conflicts within 
Imperial Region.
0.   Limited or no stakeholder support and potential for conflicts within Imperial Region.

2.  Cost Effectiveness Is the cost per acre foot of yield competitive with the other projects in the Region? 4 0
4.  < $150/af.
3.  $151 to $300/af.
2.  $301 ‐ $450/af.
1.  >450/af.

3.  Equitable cost sharing Do the entities that receive the benefits pay for the costs of producing those benefits?
0 0

2.  All costs for new water would be paid for by new users; no effects on current rate base.

The project is currently unknown to be feasible. The 
project says nothing of improving groundwater 
quality and only discusses a groundwater facility.

Protect and enhance aquatic ecosystems and wildlife habitat consistent with municipal, 
commercial, industrial, and agricultural land uses.

Protect life and property from flooding and develop regional and local flood protection and 
stormwater management strategies.

Strategic Considerations for IRWM Plan Implementation

Not well defined at this time.

 

Based on the high ranking of the Goal and Objective, 
this suggests high degree of Stakeholder support

Uncertain based on lack of defined cost information 
provided in the Project Information sheet
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Imperial IRWMP Project Evaluation and Ranking Criteria

1.  Cost would likely be shared between new and existing rate payers; with at least 75% of 
the costs borne by new users. 
0.  Costs for new water and programs distributed to new and existing rate payers in roughly 
equal proportions. 

4. Promote Economic 
Development

Does the project provide measurable economic benefits to Imperial Region in terms of net 

economic activity, job creation, and revenue generation to IID, Imperial County and Cities? 1 2

2.  Greatest potential for contributing to economic activity, creating jobs, revenue 
generation.  Clear documentation. 
1.  Moderate potential for contributing to economic activity, creating jobs, revenue 
generation.  Limited documentation. 
0. Limited or no potential for contributing to economic activity, creating jobs, revenue 
generation.  No solid documentation. 

Readiness to Proceed Category
1. Timeliness Does the project have the ability for Stakeholders to act quickly to implement a project or 

program without the need for new agreements or additional funding?   
4 3

4.   Immediate, < 1 Year.
3.   Near Term, 1 to 3 Years to develop.
2.   Mid‐term, 3 to 6 Years to develop.
1.   Long‐term, >6 Years to develop.

2.  Technical Feasibility of Project Does the project have technical documentation to evaluate the technical feasibility of the 

project?
1 1

3.  The project has detailed documentation, including reconnaissance, and feasibility studies 
and completed engineering designs.  
2.  The project is partially documented, and has reconnaissance, and/or feasibility studies, 
but incomplete or partial designs. 
1.   The project is not well documented, does not have reconnaissance, and/or feasibility 
studies and has not been designed. 

0.  The project is conceptually defined, but has potential to help meet goals and objectives. 

3.  Environmental Compliance  Does the project have environmental documentation and clearance?  0 0
2.  Existing studies and completed environmental documents.
1.  There are some existing studies or plans to complete studies; a clear plan to complete 
environmental documentation. 
0.  There are no studies or completed environmental documentation. 

4. Permitting Does the project have permits or a plan to obtain permits?  0 0
2.  The permits have been obtained or are in the process.
1.  The permit requirements are known and there is a plan and schedule in place. 
0.  The permit requirements are not known and there is no plan or schedule. 

5. Funding Are the project funding sources well defined?   0 0
2.  Financial plan and commitments are well defined; clear resource commitments to 
maintenance and operations.
1.  Financial plan under development; requires rate payer and/or funding agency approval; 
no defined resource commitments to maintenance and operations.
0.  No financial plan and commitments established; no resources defined for maintenance 
and operations.

Other CDWR Statewide IRWMP Criteria
1.  Provides multiple benefits Does the project provide a range of supply, water quality, flood, ecosystem, conservation, 

recreation, or other benefits? 
1 0

1= Yes
0= No

2.  Involves multiple participants 
and stakeholders

Does the project include multiple stakeholders and participants? 
0 1

Not provided on the project submittal form.

If the feasibility study shows a groundwater recharge 
facility is viable there is potential for measurable 
economic benefits to the region.

Not applicable with this project.

Not applicable with this project.

Project seeks Prop 84/1E funding.

Uncertain based on lack of defined cost information 
provided in the Project Information sheet

Documentation includes a tech memo regarding 
potential economic activity resulting from this 
project.

Project is focused on Water supply 
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2.  Projects involves four or more participants through agreements and funding. 
1.  Project involves two to four participants through agreements and funding. 

0. Projects involves one stakeholder.
3.  Provides regional benefits  Does the project provide tangible regional benefits or only to a single or limited 

stakeholder group?
1 1

1= Yes
0= No

4.  State Program Preferences Does the project support meet the state preferences? 1 1
1= Yes
0= No

5.   Statewide Priorities Does the project support meet the statewide priorities?  1 1
1= Yes
0= No

6.  Climate Change Adaption  Would the project support the region adaption to climate change or reduce the 

vulnerability to the effects of climate change?
1 1

1.  Project would help the region adapt to climate change and reduce the vulnerability to the 
effects of climate change.
0.  Project would not help the region adapt to climate change or reduce the vulnerability to 
the effects of climate change. 

7.  Greenhouse Gas Emissions 
Contribution‐ Project

Does the project affect greenhouse gas emissions in the region?   1 1

1.  The project does not significantly contribute to the GHG emissions relative to other 
projects. 
0.  The project contributes to GHG emissions;  and does not support renewable energy.   

8.  Greenhouse Gas Emissions ‐
Support to Renewable Energy

Does the project support expansion of renewable energy portfolio for the Region or State?  
0 1

1. The project provides clear and tangible support to the expansion of renewable energy in 
the Region or state. 
0.  The project does not support the expansion of renewable energy in the Region or state. Stored water will be available as a firm water supply 

to support alternative energy development. 

Stored water would potentially befit  all  water users 
in Region.



Subtotal 
Goals

% of 
Goals

Total 
points

% of Total

47 26 1%

Project Review Criteria, Distribution of Available Points

Project Title Ave. 62, Thomas Levy Recharge Site.

IRWMP Goals

Project Score
Project ID 19

47 26.1%
40 78.4%
5 20.8%
0 0.0%
2 50.0%

18 10.0%
14 7.8%

15 5 8 6%

Strategic Considerations for IRWM Plan Implementation

1.  Water Supply Goal
IRWMP Goals

Readiness to Proceed Category
Oth CDWR St t id IRWMP C it i

2.  Water Quality Goal
3.  Environmental Protection and Enhancement Goal
4.  Flood Protection and Stormwater Management Goal

15.5 8.6%
94.5 52.5%Total Project Score

Other CDWR Statewide IRWMP Criteria



January 2012
Project Reviewed:
Project Number: 19
Project Reviewer: 

Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer
Score Comments Score Comments

 IRWMP Goals
Water Supply Goal

1. Effect to agricultural users of 
water.

Does the project have an effect to water supplies historically available to agriculture?
2 2

2.  No impacts and clearly defined benefits to agricultural water supplies.

1.  Some impacts and no benefits to agricultural water supplies.
0.  Defined and identifiable negative impacts to agricultural water supplies.

2. Improve Water Supply. Does the project provide a firm, verifiable, and sustainable supply that contributes to the 

regional goal of 50 to 100 thousand acre‐feet per year for municipal, commercial, and/or 

industrial demands by 2025? This supply cannot withdraw from current agricultural 

supplies.

4 3

5.  >50,000 acre feet.
4.  25,001 to 50,000 acre feet.
3.  10,001 to 25,000 acre feet.
2.   5001 to 10,000 acre feet.
1.   0 to 5000 acre feet; yield or limited ability to firmly define.

3. Protect Surface Water Rights, 
maintain Colorado River yields.

Would the project optimize and sustain use of Colorado River entitlements through 

development of groundwater storage of underruns?
2 2

2.  The project would provide for storage or use of Colorado River supply.

1.  The project could be integrated with other projects or strategies, or altered to provide for 
storage or use of Colorado River supply.
0.   The project is not, does not, and could not include aspects of storage or use of Colorado 
River Supply. 

4.  Conserves Colorado River 
Supplies.

Would the project implement water conservation measures that demonstrate reasonable 

beneficial use and maintain consistency with established industry standards, state, and 

federal requirements?
1 1

2.  Implements water conservation measures that surpass requirements and strongly 
demonstrate or support documentation of reasonable and beneficial use.
1.  Implements water conservation measures that meet requirements and partially 
demonstrate or support documentation of reasonable and beneficial use.
0.  Does not implement water conservation measures, or measures do not meet 
requirements; does not demonstrate or support documentation of reasonable and 
beneficial use.

5.  Support for in‐lieu uses or 
substitution for Colorado River 
Water.

Would the project provide a source of supply that could be used as a substitute for a 

current use of Colorado River supplies, and allow for reapportionment within the Imperial 

Region?

1 1

1.  Projects would provide a source of supply and allow for reapportionment. 

0.  The project would not create a source of supply that could be used by a current user as a 
substitute for Colorado River supply and subsequent reapportionment. 

6.  Integrate Resource 
Management Strategies.

Will the project apply or integrate Resource Management Strategies? 2 2

2.  Integrates five or more RMS.
1.  Integrates 3‐5 RMS.
0.  Less than three RMS.

Imperial IRWMP Project Review Score Sheet
Ave. 62, Thomas Levy Recharge Site.

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

Diversify the regional water supply portfolio to ensure a long‐term, verifiable, reliable, and 
sustainable supply to meet current and future demands 

Project has identified 20,000 ‐ 30,000 afy as a 
possible storage amount.

Although the Project Information states a capacity 
estimated at 20,000 to 30,000 af annually, it does 
not state an annual average Yield; level 3 for project 
yield was selected, however, every year may not 
utilize the full capacity.

Groundwater banking conserves water by allowing 
storage of surface supplies at time when surface 
supplies cannot be delivered to a coincent demand. 
The Project is being ranked similar to other water 
saving projects.



Project Reviewed:
Project Number: 19
Project Reviewer: 

Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer

Ave. 62, Thomas Levy Recharge Site.

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

7.  Plan Consistency. Is the project consistent with City and County General Plan, State or Federal Land Use 

Plan, UWMP, or existing Capital Facility Plan?
2 2

2.  Greatest degree of consistency.  Projects clearly identified in GP or other plan.

1.  Moderate degree of consistency.  Project concepts identified in GP or other plan. 

0.  Limited or no consistency with existing plan. 
8.  Groundwater Rights. Will the project protect correlative groundwater rights or optimize the use of 

groundwater?  
1 2

2.  Sustains and protects use of overlying groundwater users (pumpers); clearly helps to 
prevent or address overdraft or has no impacts on such aquifers.
1.  May sustain and protect use of overlying groundwater users (pumpers); does not prevent 
or address overdraft or has impact on such aquifers.

0. Would not sustain or protect groundwater use of overlying users (pumpers); or could 
have potentially significant impact by causing overdraft.  

Water Quality Goal

1.  Match Water Quality to use. Would the project make beneficial use of poor quality water and provide  economic 

benefits? 
0 0

2. Project would make beneficial use of poor quality source water not otherwise used and 
provide  economic benefits.   
1.  Project would treat water quality to make beneficial use of poor quality water source 
water not otherwise used and provide economic benefits.  
0.  Project would not make beneficial use of poor quality water  source water or provide 
economic benefits. 

2.  Support DACs‐ Wastewater. Would the project support DACs in meeting wastewater disposal and permit requirements; 

create economies of scale; and provide recycled water and reuse opportunities to extend 

Colorado River supplies?

0 0

2.  Brings community into compliance with requirements; creates economies of scale; and 
provides recycled water to extend the Colorado River supply.
1.  Brings community into compliance with requirements; does not create economies of 
scale; or provide recycled water to extend the Colorado River supply.
0.  Does not have any effect on community compliance with requirements; does not create 
economies of scale; or provide recycled water to extend the Colorado River supply.

3.  Support DACs‐ Drinking Water Would the project support DACs in meeting drinking water standards, protecting public 

health, or creating economies of scale?
0 0

2.  Assists DACs to meet standards, address public health threats, and create economies of 
scale.
1.  Assists DACs to meet standards,  does not create economies of scale.

0:  Does not assist DACs to meet drinking water standards or  create economies of scale. 

4. Effect on Existing Waterways Could the project affect the water quality of drains or rivers? 1 1
2.  Project could benefit water quality of drains or rivers.
1.  Project would not provide benefit or have negative impacts on water quality of drains or 
rivers.
0.  Project could have impacts on water quality of drains or rivers.

5.  Comply with Total Maximum 

Daily Loads (TMDLs)
Would the project help the region comply with Regional Water Quality Control Board 

Requirements or implement to stormwater BMPs? 
0 0

2.   Improves compliance with established TMDLs and  implement stormwater BMPs.

If the study finds groundwater storage feasible then 
there is a possibility groundwater rights will be 
optimized/protected.

Protect water quality for beneficial use consistent with regional community interests and 
the RWQCB Basin Plan through cooperation with stakeholders, local, and state agencies.

Although not mentioned by project name, 
groundwater banking in CWD for IID is mentioned in 
several planning documents.



Project Reviewed:
Project Number: 19
Project Reviewer: 

Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer

Ave. 62, Thomas Levy Recharge Site.

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

1.  Improves compliance with established TMDLs or implement stormwater BMPs.  

0.  Does not help meet established TMDLs and does not implement stormwater BMPs.

6.  Preserve or Improve  Would the project preserve or improve quality of groundwater resources? 1 2
2.  Project would improve groundwater quality so that it can be used or would protect 
existing water quality. 
1.  Project would not improve groundwater quality and would not protect existing water 
quality.
0.  Project would not improve groundwater quality or could have potentially significant 
impacts to existing water quality.

Environmental Protection and 
Enhancement Goal
1.  Environmental Enhancements Would the project increase or improve habitat or support mitigation of other impacts?

0 0

2.  Project increases or improves habitat and could support mitigation of other project 
impacts.
1.  Project increases or improves habitat, but cannot be used to support mitigation of other 
project impacts.
0.  Project does not increase or improve habitat. 

2.  Integrated Design Elements  Does the project integrate environmental, open space, parks, or other recreational 

elements into the design to achieve multiple benefits?
0 0

1.  Integrates multiple design elements to provide multiple benefits. 
0.  Does not integrate multiple design elements or provide multiple benefits. 

Flood Protection and Stormwater 
Management Goal

1. Reduce impacts from 

stormwater events 
Would the project help to reduce economic damages; and protect life and property from 

localized stormwater events and runoff from urban areas? 
1 1

2.  Project would reduce economic damages, protect life and property.

1.  Projects would not reduce economic damages or protect life and property. 

0.  Project could increase economic damages or result in potential impacts to life or 
property. 

1. Public Acceptance/Public 
S

Will the project be able to gain public support from the rate paying population? 0 2
2.   High degree of stakeholder support and low potential for conflicts within Imperial 
Region.
1.   Moderate degree of stakeholder support and moderate potential for conflicts within 
Imperial Region.
0.   Limited or no stakeholder support and potential for conflicts within Imperial Region.

2.  Cost Effectiveness Is the cost per acre foot of yield competitive with the other projects in the Region? 4 3
4.  < $150/af.
3.  $151 to $300/af.
2.  $301 ‐ $450/af.
1.  >450/af.

3.  Equitable cost sharing Do the entities that receive the benefits pay for the costs of producing those benefits?
0 0

2.  All costs for new water would be paid for by new users; no effects on current rate base.

The project is currently unknown to be feasible. The 
project says nothing of improving groundwater 
quality and only discusses a groundwater facility.

Protect and enhance aquatic ecosystems and wildlife habitat consistent with municipal, 
commercial, industrial, and agricultural land uses.

Protect life and property from flooding and develop regional and local flood protection and 
stormwater management strategies.

Strategic Considerations for IRWM Plan Implementation

Not well defined at this time.

 

Based on the high ranking of the Goal and Objective, 
this suggests high degree of Stakeholder support

Uncertain of cost per af based on the cost 
information provided in the Project Information 
sheet.  However, if project is between $20M ‐ $25M 

and yields average annual of 5,000 to 10,000 af, then 
it is in the item 3 range.
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Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

1.  Cost would likely be shared between new and existing rate payers; with at least 75% of 
the costs borne by new users. 
0.  Costs for new water and programs distributed to new and existing rate payers in roughly 
equal proportions. 

4. Promote Economic 
Development

Does the project provide measurable economic benefits to Imperial Region in terms of net 

economic activity, job creation, and revenue generation to IID, Imperial County and Cities? 1 2

2.  Greatest potential for contributing to economic activity, creating jobs, revenue 
generation.  Clear documentation. 
1.  Moderate potential for contributing to economic activity, creating jobs, revenue 
generation.  Limited documentation. 
0. Limited or no potential for contributing to economic activity, creating jobs, revenue 
generation.  No solid documentation. 

Readiness to Proceed Category
1. Timeliness Does the project have the ability for Stakeholders to act quickly to implement a project or 

program without the need for new agreements or additional funding?   
4 3

4.   Immediate, < 1 Year.
3.   Near Term, 1 to 3 Years to develop.
2.   Mid‐term, 3 to 6 Years to develop.
1.   Long‐term, >6 Years to develop.

2.  Technical Feasibility of Project Does the project have technical documentation to evaluate the technical feasibility of the 

project?
1 2

3.  The project has detailed documentation, including reconnaissance, and feasibility studies 
and completed engineering designs.  
2.  The project is partially documented, and has reconnaissance, and/or feasibility studies, 
but incomplete or partial designs. 
1.   The project is not well documented, does not have reconnaissance, and/or feasibility 
studies and has not been designed. 

0.  The project is conceptually defined, but has potential to help meet goals and objectives. 

3.  Environmental Compliance  Does the project have environmental documentation and clearance?  0 1
2.  Existing studies and completed environmental documents.
1.  There are some existing studies or plans to complete studies; a clear plan to complete 
environmental documentation. 
0.  There are no studies or completed environmental documentation. 

4. Permitting Does the project have permits or a plan to obtain permits?  0 0
2.  The permits have been obtained or are in the process.
1.  The permit requirements are known and there is a plan and schedule in place. 
0.  The permit requirements are not known and there is no plan or schedule. 

5. Funding Are the project funding sources well defined?   0 0
2.  Financial plan and commitments are well defined; clear resource commitments to 
maintenance and operations.
1.  Financial plan under development; requires rate payer and/or funding agency approval; 
no defined resource commitments to maintenance and operations.
0.  No financial plan and commitments established; no resources defined for maintenance 
and operations.

Other CDWR Statewide IRWMP Criteria
1.  Provides multiple benefits Does the project provide a range of supply, water quality, flood, ecosystem, conservation, 

recreation, or other benefits? 
1 0

1= Yes
0= No

2.  Involves multiple participants 
and stakeholders

Does the project include multiple stakeholders and participants? 
0 1

Not provided on the project submittal form.

If the feasibility study shows a groundwater recharge 
facility is viable there is potential for measurable 
economic benefits to the region.

Not applicable with this project.

Not applicable with this project.

Project seeks Prop 84/1E funding.

Uncertain based on lack of defined cost information 
provided in the Project Information sheet

Documentation includes a tech memo regarding 
potential economic activity resulting from this 
project.

Project has been studied and modeled, but, no 
engineering designs completed.

Project is focused on Water supply 
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2.  Projects involves four or more participants through agreements and funding. 
1.  Project involves two to four participants through agreements and funding. 

0. Projects involves one stakeholder.
3.  Provides regional benefits  Does the project provide tangible regional benefits or only to a single or limited 

stakeholder group?
1 1

1= Yes
0= No

4.  State Program Preferences Does the project support meet the state preferences? 1 1
1= Yes
0= No

5.   Statewide Priorities Does the project support meet the statewide priorities?  1 1
1= Yes
0= No

6.  Climate Change Adaption  Would the project support the region adaption to climate change or reduce the 

vulnerability to the effects of climate change?
1 1

1.  Project would help the region adapt to climate change and reduce the vulnerability to the 
effects of climate change.
0.  Project would not help the region adapt to climate change or reduce the vulnerability to 
the effects of climate change. 

7.  Greenhouse Gas Emissions 
Contribution‐ Project

Does the project affect greenhouse gas emissions in the region?   1 1

1.  The project does not significantly contribute to the GHG emissions relative to other 
projects. 
0.  The project contributes to GHG emissions;  and does not support renewable energy.   

8.  Greenhouse Gas Emissions ‐
Support to Renewable Energy

Does the project support expansion of renewable energy portfolio for the Region or State?  
0 1

1. The project provides clear and tangible support to the expansion of renewable energy in 
the Region or state. 
0.  The project does not support the expansion of renewable energy in the Region or state. Stored water will be available as a firm water supply 

to support alternative energy development. 

Stored water would potentially befit  all  water users 
in Region.



Subtotal 
Goals

% of 
Goals

Total 
points

% of Total

48 5 26 9%

Project Review Criteria, Distribution of Available Points

Project Title East Mesa Groundwater Storage Project

IRWMP Goals

Project Score
Project ID 20

48.5 26.9%
41.5 81.4%

5 20.8%
0 0.0%
2 50.0%

18 10.0%
13 7.2%

15 5 8 6%

Strategic Considerations for IRWM Plan Implementation

1.  Water Supply Goal
IRWMP Goals

Readiness to Proceed Category
Oth CDWR St t id IRWMP C it i

2.  Water Quality Goal
3.  Environmental Protection and Enhancement Goal
4.  Flood Protection and Stormwater Management Goal

15.5 8.6%
95 52.8%Total Project Score

Other CDWR Statewide IRWMP Criteria
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Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer
Score Comments Score Comments

 IRWMP Goals
Water Supply Goal

1. Effect to agricultural users of 
water.

Does the project have an effect to water supplies historically available to agriculture?
2 2

2.  No impacts and clearly defined benefits to agricultural water supplies.

1.  Some impacts and no benefits to agricultural water supplies.
0.  Defined and identifiable negative impacts to agricultural water supplies.

2. Improve Water Supply. Does the project provide a firm, verifiable, and sustainable supply that contributes to the 

regional goal of 50 to 100 thousand acre‐feet per year for municipal, commercial, and/or 

industrial demands by 2025? This supply cannot withdraw from current agricultural 

supplies.

4 4

5.  >50,000 acre feet.
4.  25,001 to 50,000 acre feet.
3.  10,001 to 25,000 acre feet.
2.   5001 to 10,000 acre feet.
1.   0 to 5000 acre feet; yield or limited ability to firmly define.

3. Protect Surface Water Rights, 
maintain Colorado River yields.

Would the project optimize and sustain use of Colorado River entitlements through 

development of groundwater storage of underruns?
2 2

2.  The project would provide for storage or use of Colorado River supply.

1.  The project could be integrated with other projects or strategies, or altered to provide for 
storage or use of Colorado River supply.
0.   The project is not, does not, and could not include aspects of storage or use of Colorado 
River Supply. 

4.  Conserves Colorado River 
Supplies.

Would the project implement water conservation measures that demonstrate reasonable 

beneficial use and maintain consistency with established industry standards, state, and 

federal requirements?
1 1

2.  Implements water conservation measures that surpass requirements and strongly 
demonstrate or support documentation of reasonable and beneficial use.
1.  Implements water conservation measures that meet requirements and partially 
demonstrate or support documentation of reasonable and beneficial use.
0.  Does not implement water conservation measures, or measures do not meet 
requirements; does not demonstrate or support documentation of reasonable and 
beneficial use.

5.  Support for in‐lieu uses or 
substitution for Colorado River 
Water.

Would the project provide a source of supply that could be used as a substitute for a 

current use of Colorado River supplies, and allow for reapportionment within the Imperial 

Region?

1 1

1.  Projects would provide a source of supply and allow for reapportionment. 

0.  The project would not create a source of supply that could be used by a current user as a 
substitute for Colorado River supply and subsequent reapportionment. 

6.  Integrate Resource 
Management Strategies.

Will the project apply or integrate Resource Management Strategies? 2 2

2.  Integrates five or more RMS.
1.  Integrates 3‐5 RMS.
0.  Less than three RMS.

Imperial IRWMP Project Review Score Sheet
East Mesa Groundwater Storage Project

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

Diversify the regional water supply portfolio to ensure a long‐term, verifiable, reliable, and 
sustainable supply to meet current and future demands 

Project has identified 40,000 afy as a possible 
storage amount.

If East Mesa proves to be a suitable site for an IID 
groundwater storage project, it may provide a 
Project yield that is expected to be in the 40,0000 to 
60,000 acre‐feet per year range. At this time it is 
uncertain, thus, I've scored it a level lower than the 
highest.

Groundwater banking conserves water by allowing 
storage of surface supplies at a time    when surface 
supplies cannot be delivered to a coincent demand. 
The Project is being ranked similar to other water 
saving projects since it is a planning project not fully 
realized.



Project Reviewed:
Project Number: 20
Project Reviewer: 

Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer

East Mesa Groundwater Storage Project

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

7.  Plan Consistency. Is the project consistent with City and County General Plan, State or Federal Land Use 

Plan, UWMP, or existing Capital Facility Plan?
2 2

2.  Greatest degree of consistency.  Projects clearly identified in GP or other plan.

1.  Moderate degree of consistency.  Project concepts identified in GP or other plan. 

0.  Limited or no consistency with existing plan. 
8.  Groundwater Rights. Will the project protect correlative groundwater rights or optimize the use of 

groundwater?  
1 2

2.  Sustains and protects use of overlying groundwater users (pumpers); clearly helps to 
prevent or address overdraft or has no impacts on such aquifers.
1.  May sustain and protect use of overlying groundwater users (pumpers); does not prevent 
or address overdraft or has impact on such aquifers.

0. Would not sustain or protect groundwater use of overlying users (pumpers); or could 
have potentially significant impact by causing overdraft.  

Water Quality Goal

1.  Match Water Quality to use. Would the project make beneficial use of poor quality water and provide  economic 

benefits? 
0 0

2. Project would make beneficial use of poor quality source water not otherwise used and 
provide  economic benefits.   
1.  Project would treat water quality to make beneficial use of poor quality water source 
water not otherwise used and provide economic benefits.  
0.  Project would not make beneficial use of poor quality water  source water or provide 
economic benefits. 

2.  Support DACs‐ Wastewater. Would the project support DACs in meeting wastewater disposal and permit requirements; 

create economies of scale; and provide recycled water and reuse opportunities to extend 

Colorado River supplies?

0 0

2.  Brings community into compliance with requirements; creates economies of scale; and 
provides recycled water to extend the Colorado River supply.
1.  Brings community into compliance with requirements; does not create economies of 
scale; or provide recycled water to extend the Colorado River supply.
0.  Does not have any effect on community compliance with requirements; does not create 
economies of scale; or provide recycled water to extend the Colorado River supply.

3.  Support DACs‐ Drinking Water Would the project support DACs in meeting drinking water standards, protecting public 

health, or creating economies of scale?
0 0

2.  Assists DACs to meet standards, address public health threats, and create economies of 
scale.
1.  Assists DACs to meet standards,  does not create economies of scale.

0:  Does not assist DACs to meet drinking water standards or  create economies of scale. 

4. Effect on Existing Waterways Could the project affect the water quality of drains or rivers? 1 1
2.  Project could benefit water quality of drains or rivers.
1.  Project would not provide benefit or have negative impacts on water quality of drains or 
rivers.
0.  Project could have impacts on water quality of drains or rivers.

5.  Comply with Total Maximum 

Daily Loads (TMDLs)
Would the project help the region comply with Regional Water Quality Control Board 

Requirements or implement to stormwater BMPs? 
0 0

2.   Improves compliance with established TMDLs and  implement stormwater BMPs.

If the study finds groundwater storage feasible then 
there is a possibility groundwater rights will be 
optimized/protected.

Protect water quality for beneficial use consistent with regional community interests and 
the RWQCB Basin Plan through cooperation with stakeholders, local, and state agencies.

Although not mentioned by project name, 
groundwater banking is mentioned in several 
planning documents .

Although this project has the potential to provide a 
stored water supply and extend the CO River supply, 
it does not assist in meeting wastewater disposal and 
permit requirements, therefore, the score remained 
zero.

This project would assist with water supply for 
alternative energy projects, which may benefit DAC 
economy.



Project Reviewed:
Project Number: 20
Project Reviewer: 

Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer

East Mesa Groundwater Storage Project

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

1.  Improves compliance with established TMDLs or implement stormwater BMPs.  

0.  Does not help meet established TMDLs and does not implement stormwater BMPs.

6.  Preserve or Improve  Would the project preserve or improve quality of groundwater resources? 1 2
2.  Project would improve groundwater quality so that it can be used or would protect 
existing water quality. 
1.  Project would not improve groundwater quality and would not protect existing water 
quality.
0.  Project would not improve groundwater quality or could have potentially significant 
impacts to existing water quality.

Environmental Protection and 
Enhancement Goal
1.  Environmental Enhancements Would the project increase or improve habitat or support mitigation of other impacts?

0 0

2.  Project increases or improves habitat and could support mitigation of other project 
impacts.
1.  Project increases or improves habitat, but cannot be used to support mitigation of other 
project impacts.
0.  Project does not increase or improve habitat. 

2.  Integrated Design Elements  Does the project integrate environmental, open space, parks, or other recreational 

elements into the design to achieve multiple benefits?
0 0

1.  Integrates multiple design elements to provide multiple benefits. 
0.  Does not integrate multiple design elements or provide multiple benefits. 

Flood Protection and Stormwater 
Management Goal

1. Reduce impacts from 

stormwater events 
Would the project help to reduce economic damages; and protect life and property from 

localized stormwater events and runoff from urban areas? 
1 1

2.  Project would reduce economic damages, protect life and property.

1.  Projects would not reduce economic damages or protect life and property. 

0.  Project could increase economic damages or result in potential impacts to life or 
property. 

1. Public Acceptance/Public 
S

Will the project be able to gain public support from the rate paying population? 0 2
2.   High degree of stakeholder support and low potential for conflicts within Imperial 
Region.
1.   Moderate degree of stakeholder support and moderate potential for conflicts within 
Imperial Region.
0.   Limited or no stakeholder support and potential for conflicts within Imperial Region.

2.  Cost Effectiveness Is the cost per acre foot of yield competitive with the other projects in the Region? 4 3
4.  < $150/af.
3.  $151 to $300/af.
2.  $301 ‐ $450/af.
1.  >450/af.

3.  Equitable cost sharing Do the entities that receive the benefits pay for the costs of producing those benefits?
0 0

2.  All costs for new water would be paid for by new users; no effects on current rate base.

The project is currently unknown to be feasible. The 
project says nothing of improving groundwater 
quality and only discusses a groundwater facility.

Protect and enhance aquatic ecosystems and wildlife habitat consistent with municipal, 
commercial, industrial, and agricultural land uses.

Protect life and property from flooding and develop regional and local flood protection and 
stormwater management strategies.

Strategic Considerations for IRWM Plan Implementation

Not well defined at this time.

 

Based on the high ranking of the Goal and Objective, 
this suggests high degree of Stakeholder supportUncertain of cost per af based on the cost 
information provided in the Project Information 
sheet.  However, if project can yield 50,000 af/yr, 
then a rough estimate of $100M expense spread 
over 20 years gets to a minimum price of $100/af.  It 
could be more or less per af.  Item 3 range score was 
selected due to the uncertainty of the information.



Project Reviewed:
Project Number: 20
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Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer

East Mesa Groundwater Storage Project

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

1.  Cost would likely be shared between new and existing rate payers; with at least 75% of 
the costs borne by new users. 
0.  Costs for new water and programs distributed to new and existing rate payers in roughly 
equal proportions. 

4. Promote Economic 
Development

Does the project provide measurable economic benefits to Imperial Region in terms of net 

economic activity, job creation, and revenue generation to IID, Imperial County and Cities? 1 2

2.  Greatest potential for contributing to economic activity, creating jobs, revenue 
generation.  Clear documentation. 
1.  Moderate potential for contributing to economic activity, creating jobs, revenue 
generation.  Limited documentation. 
0. Limited or no potential for contributing to economic activity, creating jobs, revenue 
generation.  No solid documentation. 

Readiness to Proceed Category
1. Timeliness Does the project have the ability for Stakeholders to act quickly to implement a project or 

program without the need for new agreements or additional funding?   
4 3

4.   Immediate, < 1 Year.
3.   Near Term, 1 to 3 Years to develop.
2.   Mid‐term, 3 to 6 Years to develop.
1.   Long‐term, >6 Years to develop.

2.  Technical Feasibility of Project Does the project have technical documentation to evaluate the technical feasibility of the 

project?
1 2

3.  The project has detailed documentation, including reconnaissance, and feasibility studies 
and completed engineering designs.  
2.  The project is partially documented, and has reconnaissance, and/or feasibility studies, 
but incomplete or partial designs. 
1.   The project is not well documented, does not have reconnaissance, and/or feasibility 
studies and has not been designed. 

0.  The project is conceptually defined, but has potential to help meet goals and objectives. 

3.  Environmental Compliance  Does the project have environmental documentation and clearance?  0 0
2.  Existing studies and completed environmental documents.
1.  There are some existing studies or plans to complete studies; a clear plan to complete 
environmental documentation. 
0.  There are no studies or completed environmental documentation. 

4. Permitting Does the project have permits or a plan to obtain permits?  0 0
2.  The permits have been obtained or are in the process.
1.  The permit requirements are known and there is a plan and schedule in place. 
0.  The permit requirements are not known and there is no plan or schedule. 

5. Funding Are the project funding sources well defined?   0 0
2.  Financial plan and commitments are well defined; clear resource commitments to 
maintenance and operations.
1.  Financial plan under development; requires rate payer and/or funding agency approval; 
no defined resource commitments to maintenance and operations.
0.  No financial plan and commitments established; no resources defined for maintenance 
and operations.

Other CDWR Statewide IRWMP Criteria
1.  Provides multiple benefits Does the project provide a range of supply, water quality, flood, ecosystem, conservation, 

recreation, or other benefits? 
1 0

1= Yes
0= No

2.  Involves multiple participants 
and stakeholders

Does the project include multiple stakeholders and participants? 
0 1

Not provided on the project submittal form.

If the feasibility study shows a groundwater recharge 
facility is viable there is potential for measurable 
economic benefits to the region.

Not applicable with this project.

Not applicable with this project.

Project seeks Prop 84/1E funding.

Uncertain based on lack of defined cost information 
provided in the Project Information sheet

Documentation includes a tech memo regarding 
potential economic activity resulting from this 
project.

Reconnaissance level evaluation of the East Mesa 
area and preliminary cost for a number of project 
concepts were completed as part of the Draft IID 
Plan. 

Project is focused on Water supply 
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East Mesa Groundwater Storage Project

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

2.  Projects involves four or more participants through agreements and funding. 
1.  Project involves two to four participants through agreements and funding. 

0. Projects involves one stakeholder.
3.  Provides regional benefits  Does the project provide tangible regional benefits or only to a single or limited 

stakeholder group?
1 1

1= Yes
0= No

4.  State Program Preferences Does the project support meet the state preferences? 1 1
1= Yes
0= No

5.   Statewide Priorities Does the project support meet the statewide priorities?  1 1
1= Yes
0= No

6.  Climate Change Adaption  Would the project support the region adaption to climate change or reduce the 

vulnerability to the effects of climate change?
1 1

1.  Project would help the region adapt to climate change and reduce the vulnerability to the 
effects of climate change.
0.  Project would not help the region adapt to climate change or reduce the vulnerability to 
the effects of climate change. 

7.  Greenhouse Gas Emissions 
Contribution‐ Project

Does the project affect greenhouse gas emissions in the region?   1 1

1.  The project does not significantly contribute to the GHG emissions relative to other 
projects. 
0.  The project contributes to GHG emissions;  and does not support renewable energy.   

8.  Greenhouse Gas Emissions ‐
Support to Renewable Energy

Does the project support expansion of renewable energy portfolio for the Region or State?  
0 1

1. The project provides clear and tangible support to the expansion of renewable energy in 
the Region or state. 
0.  The project does not support the expansion of renewable energy in the Region or state. Stored water will be available as a firm water supply 

to support alternative energy development. 

Stored water would potentially befit all water users 
in Region.



Subtotal 
Goals

% of 
Goals

Total 
points

% of Total

46 5 25 8%

Project Review Criteria, Distribution of Available Points

Project Title Painted Canyon Groundwater Storage Project

IRWMP Goals

Project Score
Project ID 21

46.5 25.8%
39.5 77.5%

5 20.8%
0 0.0%
2 50.0%

9 5.0%
15 8.3%

16 5 9 2%

Strategic Considerations for IRWM Plan Implementation

1.  Water Supply Goal
IRWMP Goals

Readiness to Proceed Category
Oth CDWR St t id IRWMP C it i

2.  Water Quality Goal
3.  Environmental Protection and Enhancement Goal
4.  Flood Protection and Stormwater Management Goal

16.5 9.2%
87 48.3%Total Project Score

Other CDWR Statewide IRWMP Criteria
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Project Reviewed:
Project Number: 21
Project Reviewer: 

Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer
Score Comments Score Comments

 IRWMP Goals
Water Supply Goal

1. Effect to agricultural users of 
water.

Does the project have an effect to water supplies historically available to agriculture?
2 2

2.  No impacts and clearly defined benefits to agricultural water supplies.

1.  Some impacts and no benefits to agricultural water supplies.
0.  Defined and identifiable negative impacts to agricultural water supplies.

2. Improve Water Supply. Does the project provide a firm, verifiable, and sustainable supply that contributes to the 

regional goal of 50 to 100 thousand acre‐feet per year for municipal, commercial, and/or 

industrial demands by 2025? This supply cannot withdraw from current agricultural 

supplies.

5 4

5.  >50,000 acre feet.
4.  25,001 to 50,000 acre feet.
3.  10,001 to 25,000 acre feet.
2.   5001 to 10,000 acre feet.
1.   0 to 5000 acre feet; yield or limited ability to firmly define.

3. Protect Surface Water Rights, 
maintain Colorado River yields.

Would the project optimize and sustain use of Colorado River entitlements through 

development of groundwater storage of underruns?
2 2

2.  The project would provide for storage or use of Colorado River supply.

1.  The project could be integrated with other projects or strategies, or altered to provide for 
storage or use of Colorado River supply.
0.   The project is not, does not, and could not include aspects of storage or use of Colorado 
River Supply. 

4.  Conserves Colorado River 
Supplies.

Would the project implement water conservation measures that demonstrate reasonable 

beneficial use and maintain consistency with established industry standards, state, and 

federal requirements?
1 1

2.  Implements water conservation measures that surpass requirements and strongly 
demonstrate or support documentation of reasonable and beneficial use.
1.  Implements water conservation measures that meet requirements and partially 
demonstrate or support documentation of reasonable and beneficial use.
0.  Does not implement water conservation measures, or measures do not meet 
requirements; does not demonstrate or support documentation of reasonable and 
beneficial use.

5.  Support for in‐lieu uses or 
substitution for Colorado River 
Water.

Would the project provide a source of supply that could be used as a substitute for a 

current use of Colorado River supplies, and allow for reapportionment within the Imperial 

Region?

1 1

1.  Projects would provide a source of supply and allow for reapportionment. 

0.  The project would not create a source of supply that could be used by a current user as a 
substitute for Colorado River supply and subsequent reapportionment. 

6.  Integrate Resource 
Management Strategies.

Will the project apply or integrate Resource Management Strategies? 0 1

2.  Integrates five or more RMS.
1.  Integrates 3‐5 RMS.
0.  Less than three RMS.

Imperial IRWMP Project Review Score Sheet
Painted Canyon Groundwater Storage Project

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

Diversify the regional water supply portfolio to ensure a long‐term, verifiable, reliable, and 
sustainable supply to meet current and future demands 

Although the Project Information states a capacity 
estimated at 80,000 to 100,000 af annually, it does 
not state an annual average Yield, therefore, level 4 
for project yield was selected based on observation 
that every year may not utilize the full 80,000 to 
100,000 af capacity.

Groundwater banking conserves water by allowing 
storage of surface supplies at time when surface 
supplies cannot be delivered to a coincent demand. 
The Project is being ranked similar to other water 
saving projects.



Project Reviewed:
Project Number: 21
Project Reviewer: 

Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer

Painted Canyon Groundwater Storage Project

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

7.  Plan Consistency. Is the project consistent with City and County General Plan, State or Federal Land Use 

Plan, UWMP, or existing Capital Facility Plan?
1 2

2.  Greatest degree of consistency.  Projects clearly identified in GP or other plan.

1.  Moderate degree of consistency.  Project concepts identified in GP or other plan. 

0.  Limited or no consistency with existing plan. 
8.  Groundwater Rights. Will the project protect correlative groundwater rights or optimize the use of 

groundwater?  
2 2

2.  Sustains and protects use of overlying groundwater users (pumpers); clearly helps to 
prevent or address overdraft or has no impacts on such aquifers.
1.  May sustain and protect use of overlying groundwater users (pumpers); does not prevent 
or address overdraft or has impact on such aquifers.

0. Would not sustain or protect groundwater use of overlying users (pumpers); or could 
have potentially significant impact by causing overdraft.  

Water Quality Goal

1.  Match Water Quality to use. Would the project make beneficial use of poor quality water and provide  economic 

benefits? 
0 0

2. Project would make beneficial use of poor quality source water not otherwise used and 
provide  economic benefits.   
1.  Project would treat water quality to make beneficial use of poor quality water source 
water not otherwise used and provide economic benefits.  
0.  Project would not make beneficial use of poor quality water  source water or provide 
economic benefits. 

2.  Support DACs‐ Wastewater. Would the project support DACs in meeting wastewater disposal and permit requirements; 

create economies of scale; and provide recycled water and reuse opportunities to extend 

Colorado River supplies?

0 0

2.  Brings community into compliance with requirements; creates economies of scale; and 
provides recycled water to extend the Colorado River supply.
1.  Brings community into compliance with requirements; does not create economies of 
scale; or provide recycled water to extend the Colorado River supply.
0.  Does not have any effect on community compliance with requirements; does not create 
economies of scale; or provide recycled water to extend the Colorado River supply.

3.  Support DACs‐ Drinking Water Would the project support DACs in meeting drinking water standards, protecting public 

health, or creating economies of scale?
0 0

2.  Assists DACs to meet standards, address public health threats, and create economies of 
scale.
1.  Assists DACs to meet standards,  does not create economies of scale.

0:  Does not assist DACs to meet drinking water standards or  create economies of scale. 

4. Effect on Existing Waterways Could the project affect the water quality of drains or rivers? 1 1
2.  Project could benefit water quality of drains or rivers.
1.  Project would not provide benefit or have negative impacts on water quality of drains or 
rivers.
0.  Project could have impacts on water quality of drains or rivers.

5.  Comply with Total Maximum 

Daily Loads (TMDLs)
Would the project help the region comply with Regional Water Quality Control Board 

Requirements or implement to stormwater BMPs? 
0 0

2.   Improves compliance with established TMDLs and  implement stormwater BMPs.

Protect water quality for beneficial use consistent with regional community interests and 
the RWQCB Basin Plan through cooperation with stakeholders, local, and state agencies.

Not discussed on project submittal form.

Not discussed on project submittal form.

Not discussed on project submittal form.

Not discussed on project submittal form.

Although not mentioned by project name, 
groundwater banking in CWD for IID is mentioned.
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Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

1.  Improves compliance with established TMDLs or implement stormwater BMPs.  

0.  Does not help meet established TMDLs and does not implement stormwater BMPs.

6.  Preserve or Improve  Would the project preserve or improve quality of groundwater resources? 1 2
2.  Project would improve groundwater quality so that it can be used or would protect 
existing water quality. 
1.  Project would not improve groundwater quality and would not protect existing water 
quality.
0.  Project would not improve groundwater quality or could have potentially significant 
impacts to existing water quality.

Environmental Protection and 
Enhancement Goal
1.  Environmental Enhancements Would the project increase or improve habitat or support mitigation of other impacts?

0 0

2.  Project increases or improves habitat and could support mitigation of other project 
impacts.
1.  Project increases or improves habitat, but cannot be used to support mitigation of other 
project impacts.
0.  Project does not increase or improve habitat. 

2.  Integrated Design Elements  Does the project integrate environmental, open space, parks, or other recreational 

elements into the design to achieve multiple benefits?
0 0

1.  Integrates multiple design elements to provide multiple benefits. 
0.  Does not integrate multiple design elements or provide multiple benefits. 

Flood Protection and Stormwater 
Management Goal

1. Reduce impacts from 

stormwater events 
Would the project help to reduce economic damages; and protect life and property from 

localized stormwater events and runoff from urban areas? 
1 1

2.  Project would reduce economic damages, protect life and property.

1.  Projects would not reduce economic damages or protect life and property. 

0.  Project could increase economic damages or result in potential impacts to life or 
property. 

1. Public Acceptance/Public 
S

Will the project be able to gain public support from the rate paying population? 0 2
2.   High degree of stakeholder support and low potential for conflicts within Imperial 
Region.
1.   Moderate degree of stakeholder support and moderate potential for conflicts within 
Imperial Region.
0.   Limited or no stakeholder support and potential for conflicts within Imperial Region.

2.  Cost Effectiveness Is the cost per acre foot of yield competitive with the other projects in the Region? 0 0
4.  < $150/af.
3.  $151 to $300/af.
2.  $301 ‐ $450/af.
1.  >450/af.

3.  Equitable cost sharing Do the entities that receive the benefits pay for the costs of producing those benefits?
0 0

2.  All costs for new water would be paid for by new users; no effects on current rate base.

Not discussed on project submittal form.

Not discussed on project submittal form.
Protect and enhance aquatic ecosystems and wildlife habitat consistent with municipal, 
commercial, industrial, and agricultural land uses.

Protect life and property from flooding and develop regional and local flood protection and 
stormwater management strategies.

Strategic Considerations for IRWM Plan Implementation

No cost is provided on the project submittal form.

 

Based on the high ranking of the Goal and Objective, 
this suggests high degree of Stakeholder support

Uncertain based on lack of defined cost information 
provided in the Project Information sheet; Cost 
estimate for feasibility study was provided.
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1.  Cost would likely be shared between new and existing rate payers; with at least 75% of 
the costs borne by new users. 
0.  Costs for new water and programs distributed to new and existing rate payers in roughly 
equal proportions. 

4. Promote Economic 
Development

Does the project provide measurable economic benefits to Imperial Region in terms of net 

economic activity, job creation, and revenue generation to IID, Imperial County and Cities? 2 2

2.  Greatest potential for contributing to economic activity, creating jobs, revenue 
generation.  Clear documentation. 
1.  Moderate potential for contributing to economic activity, creating jobs, revenue 
generation.  Limited documentation. 
0. Limited or no potential for contributing to economic activity, creating jobs, revenue 
generation.  No solid documentation. 

Readiness to Proceed Category
1. Timeliness Does the project have the ability for Stakeholders to act quickly to implement a project or 

program without the need for new agreements or additional funding?   
4 3

4.   Immediate, < 1 Year.
3.   Near Term, 1 to 3 Years to develop.
2.   Mid‐term, 3 to 6 Years to develop.
1.   Long‐term, >6 Years to develop.

2.  Technical Feasibility of Project Does the project have technical documentation to evaluate the technical feasibility of the 

project?
2 2

3.  The project has detailed documentation, including reconnaissance, and feasibility studies 
and completed engineering designs.  
2.  The project is partially documented, and has reconnaissance, and/or feasibility studies, 
but incomplete or partial designs. 
1.   The project is not well documented, does not have reconnaissance, and/or feasibility 
studies and has not been designed. 

0.  The project is conceptually defined, but has potential to help meet goals and objectives. 

3.  Environmental Compliance  Does the project have environmental documentation and clearance?  0 0
2.  Existing studies and completed environmental documents.
1.  There are some existing studies or plans to complete studies; a clear plan to complete 
environmental documentation. 
0.  There are no studies or completed environmental documentation. 

4. Permitting Does the project have permits or a plan to obtain permits?  0 0
2.  The permits have been obtained or are in the process.
1.  The permit requirements are known and there is a plan and schedule in place. 
0.  The permit requirements are not known and there is no plan or schedule. 

5. Funding Are the project funding sources well defined?   0 0
2.  Financial plan and commitments are well defined; clear resource commitments to 
maintenance and operations.
1.  Financial plan under development; requires rate payer and/or funding agency approval; 
no defined resource commitments to maintenance and operations.
0.  No financial plan and commitments established; no resources defined for maintenance 
and operations.

Other CDWR Statewide IRWMP Criteria
1.  Provides multiple benefits Does the project provide a range of supply, water quality, flood, ecosystem, conservation, 

recreation, or other benefits? 
1 0

1= Yes
0= No

2.  Involves multiple participants 
and stakeholders

Does the project include multiple stakeholders and participants? 
0 1

Not discussed on project submittal form.

Project is a feasibility study.

Uncertain based on lack of defined cost information 
provided in the Project Information sheet

Documentation includes a tech memo regarding 
potential economic activity resulting from this 
project.

The Feasibility Study phase can be implemented 
immediately.

Project is to provide water banking capacity for 
water supply. 
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2.  Projects involves four or more participants through agreements and funding. 
1.  Project involves two to four participants through agreements and funding. 

0. Projects involves one stakeholder.
3.  Provides regional benefits  Does the project provide tangible regional benefits or only to a single or limited 

stakeholder group?
1 1

1= Yes
0= No

4.  State Program Preferences Does the project support meet the state preferences? 1 1
1= Yes
0= No

5.   Statewide Priorities Does the project support meet the statewide priorities?  1 1
1= Yes
0= No

6.  Climate Change Adaption  Would the project support the region adaption to climate change or reduce the 

vulnerability to the effects of climate change?
1 1

1.  Project would help the region adapt to climate change and reduce the vulnerability to the 
effects of climate change.
0.  Project would not help the region adapt to climate change or reduce the vulnerability to 
the effects of climate change. 

7.  Greenhouse Gas Emissions 
Contribution‐ Project

Does the project affect greenhouse gas emissions in the region?   1 1

1.  The project does not significantly contribute to the GHG emissions relative to other 
projects. 
0.  The project contributes to GHG emissions;  and does not support renewable energy.   

8.  Greenhouse Gas Emissions ‐
Support to Renewable Energy

Does the project support expansion of renewable energy portfolio for the Region or State?  
1 1

1. The project provides clear and tangible support to the expansion of renewable energy in 
the Region or state. 
0.  The project does not support the expansion of renewable energy in the Region or state. Stored water will be available as a firm water supply 

to support alternative energy development. 

Stored water would potentially befit all  water users 
in Region.



Subtotal 
Goals

% of 
Goals

Total 
points

% of Total

19 10 6%

Project Score
Project ID 32
Project Title Water distribution storage tanks, 2 each 5MG

Project Review Criteria, Distribution of Available Points

IRWMP Goals 19 10.6%
8 15.7%
9 37.5%
0 0.0%
2 50.0%

4.5 2.5%
19 10.6%
7 5 4 2%

Strategic Considerations for IRWM Plan Implementation
Readiness to Proceed Category
Oth CDWR St t id IRWMP C it i

IRWMP Goals
1.  Water Supply Goal
2.  Water Quality Goal
3.  Environmental Protection and Enhancement Goal
4.  Flood Protection and Stormwater Management Goal

7.5 4.2%
50 27.8%

Other CDWR Statewide IRWMP Criteria
Total Project Score



January 2012
Project Reviewed:
Project Number: 32
Project Reviewer: 

Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer
Score Comments Score Comments

 IRWMP Goals
Water Supply Goal

1. Effect to agricultural users of 
water.

Does the project have an effect to water supplies historically available to agriculture?
0 1

2.  No impacts and clearly defined benefits to agricultural water supplies.

1.  Some impacts and no benefits to agricultural water supplies.
0.  Defined and identifiable negative impacts to agricultural water supplies.

2. Improve Water Supply. Does the project provide a firm, verifiable, and sustainable supply that contributes to the 

regional goal of 50 to 100 thousand acre‐feet per year for municipal, commercial, and/or 

industrial demands by 2025? This supply cannot withdraw from current agricultural 

supplies.

1 0

5.  >50,000 acre feet.
4.  25,001 to 50,000 acre feet.
3.  10,001 to 25,000 acre feet.
2.   5001 to 10,000 acre feet.
1.   0 to 5000 acre feet; yield or limited ability to firmly define.

3. Protect Surface Water Rights, 
maintain Colorado River yields.

Would the project optimize and sustain use of Colorado River entitlements through 

development of groundwater storage of underruns?
0 0

2.  The project would provide for storage or use of Colorado River supply.

1.  The project could be integrated with other projects or strategies, or altered to provide for 
storage or use of Colorado River supply.
0.   The project is not, does not, and could not include aspects of storage or use of Colorado 
River Supply. 

4.  Conserves Colorado River 
Supplies.

Would the project implement water conservation measures that demonstrate reasonable 

beneficial use and maintain consistency with established industry standards, state, and 

federal requirements?
0 0

2.  Implements water conservation measures that surpass requirements and strongly 
demonstrate or support documentation of reasonable and beneficial use.
1.  Implements water conservation measures that meet requirements and partially 
demonstrate or support documentation of reasonable and beneficial use.
0.  Does not implement water conservation measures, or measures do not meet 
requirements; does not demonstrate or support documentation of reasonable and 
beneficial use.

5.  Support for in‐lieu uses or 
substitution for Colorado River 
Water.

Would the project provide a source of supply that could be used as a substitute for a 

current use of Colorado River supplies, and allow for reapportionment within the Imperial 

Region?

0 0

1.  Projects would provide a source of supply and allow for reapportionment. 

0.  The project would not create a source of supply that could be used by a current user as a 
substitute for Colorado River supply and subsequent reapportionment. 

6.  Integrate Resource 
Management Strategies.

Will the project apply or integrate Resource Management Strategies? 1 1

2.  Integrates five or more RMS.
1.  Integrates 3‐5 RMS.
0.  Less than three RMS.

Imperial IRWMP Project Review Score Sheet
Water distribution storage tanks, 2 each 5MG

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

Diversify the regional water supply portfolio to ensure a long‐term, verifiable, reliable, and 
sustainable supply to meet current and future demands 

Not provided in the project submittal form.

Would provide storage of approximately 30 acre 
feet.

Does not implement water conservation measures, 
would only set aside enough water for emergencies.

The project would merely store a supply that would 
already be used for its intended purpose and not 
create a new one.

The purpose of this project is health and safety.  Also 
to provide better fire flow protection. No water yield 
contribution is realized.

Drinking water health and  safety project.
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7.  Plan Consistency. Is the project consistent with City and County General Plan, State or Federal Land Use 

Plan, UWMP, or existing Capital Facility Plan?
1 2

2.  Greatest degree of consistency.  Projects clearly identified in GP or other plan.

1.  Moderate degree of consistency.  Project concepts identified in GP or other plan. 

0.  Limited or no consistency with existing plan. 
8.  Groundwater Rights. Will the project protect correlative groundwater rights or optimize the use of 

groundwater?  
0 1

2.  Sustains and protects use of overlying groundwater users (pumpers); clearly helps to 
prevent or address overdraft or has no impacts on such aquifers.
1.  May sustain and protect use of overlying groundwater users (pumpers); does not prevent 
or address overdraft or has impact on such aquifers.

0. Would not sustain or protect groundwater use of overlying users (pumpers); or could 
have potentially significant impact by causing overdraft.  

Water Quality Goal

1.  Match Water Quality to use. Would the project make beneficial use of poor quality water and provide  economic 

benefits? 
1 0

2. Project would make beneficial use of poor quality source water not otherwise used and 
provide  economic benefits.   
1.  Project would treat water quality to make beneficial use of poor quality water source 
water not otherwise used and provide economic benefits.  
0.  Project would not make beneficial use of poor quality water  source water or provide 
economic benefits. 

2.  Support DACs‐ Wastewater. Would the project support DACs in meeting wastewater disposal and permit requirements; 

create economies of scale; and provide recycled water and reuse opportunities to extend 

Colorado River supplies?

0 0

2.  Brings community into compliance with requirements; creates economies of scale; and 
provides recycled water to extend the Colorado River supply.
1.  Brings community into compliance with requirements; does not create economies of 
scale; or provide recycled water to extend the Colorado River supply.
0.  Does not have any effect on community compliance with requirements; does not create 
economies of scale; or provide recycled water to extend the Colorado River supply.

3.  Support DACs‐ Drinking Water Would the project support DACs in meeting drinking water standards, protecting public 

health, or creating economies of scale?
0 2

2.  Assists DACs to meet standards, address public health threats, and create economies of 
scale.
1.  Assists DACs to meet standards,  does not create economies of scale.

0:  Does not assist DACs to meet drinking water standards or  create economies of scale. 

4. Effect on Existing Waterways Could the project affect the water quality of drains or rivers? 1 1
2.  Project could benefit water quality of drains or rivers.
1.  Project would not provide benefit or have negative impacts on water quality of drains or 
rivers.
0.  Project could have impacts on water quality of drains or rivers.

5.  Comply with Total Maximum 

Daily Loads (TMDLs)
Would the project help the region comply with Regional Water Quality Control Board 

Requirements or implement to stormwater BMPs? 
0 0

2.   Improves compliance with established TMDLs and  implement stormwater BMPs.

The project is consistent with the goals of the City of 
El Centro's General Plan PF‐10 pg A‐12.
The project is further consistent with the City's 
Water Master Plan and is identified in the City's 
Capital Improvement Program

Unclear if groundwater is the source of water to be 
stored. If it were there is potential for this.

Protect water quality for beneficial use consistent with regional community interests and 
the RWQCB Basin Plan through cooperation with stakeholders, local, and state agencies.

Project would provide beneficial use for water that is 
already treated.

This project is identified in local plans, however, due 
to the cost the local community is unable to fund it.

Resolves health and safety issue of drinking water 
system and provides fire protection.
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1.  Improves compliance with established TMDLs or implement stormwater BMPs.  

0.  Does not help meet established TMDLs and does not implement stormwater BMPs.

6.  Preserve or Improve  Would the project preserve or improve quality of groundwater resources? 1 1
2.  Project would improve groundwater quality so that it can be used or would protect 
existing water quality. 
1.  Project would not improve groundwater quality and would not protect existing water 
quality.
0.  Project would not improve groundwater quality or could have potentially significant 
impacts to existing water quality.

Environmental Protection and 
Enhancement Goal
1.  Environmental Enhancements Would the project increase or improve habitat or support mitigation of other impacts?

0 0

2.  Project increases or improves habitat and could support mitigation of other project 
impacts.
1.  Project increases or improves habitat, but cannot be used to support mitigation of other 
project impacts.
0.  Project does not increase or improve habitat. 

2.  Integrated Design Elements  Does the project integrate environmental, open space, parks, or other recreational 

elements into the design to achieve multiple benefits?
0 0

1.  Integrates multiple design elements to provide multiple benefits. 
0.  Does not integrate multiple design elements or provide multiple benefits. 

Flood Protection and Stormwater 
Management Goal

1. Reduce impacts from 

stormwater events 
Would the project help to reduce economic damages; and protect life and property from 

localized stormwater events and runoff from urban areas? 
1 1

2.  Project would reduce economic damages, protect life and property.

1.  Projects would not reduce economic damages or protect life and property. 

0.  Project could increase economic damages or result in potential impacts to life or 
property. 

1. Public Acceptance/Public 
S

Will the project be able to gain public support from the rate paying population? 1 1
2.   High degree of stakeholder support and low potential for conflicts within Imperial 
Region.
1.   Moderate degree of stakeholder support and moderate potential for conflicts within 
Imperial Region.
0.   Limited or no stakeholder support and potential for conflicts within Imperial Region.

2.  Cost Effectiveness Is the cost per acre foot of yield competitive with the other projects in the Region? 0 0
4.  < $150/af.
3.  $151 to $300/af.
2.  $301 ‐ $450/af.
1.  >450/af.

3.  Equitable cost sharing Do the entities that receive the benefits pay for the costs of producing those benefits?
0 0

2.  All costs for new water would be paid for by new users; no effects on current rate base.

Protect and enhance aquatic ecosystems and wildlife habitat consistent with municipal, 
commercial, industrial, and agricultural land uses.

Protect life and property from flooding and develop regional and local flood protection and 
stormwater management strategies.

Strategic Considerations for IRWM Plan Implementation

Cannot calculate this value because it is unknown 
how many acre feet would travel through the tanks if 
storage water required use.

Project is  specific to meeting the needs of drinking 
water for DAC area.

Project adds fire protection and not protection from 

flooding.

The project may be favorably supported, however, 
the rate paying population is limited by capacity to 
pay.  The local population  does not have the capacity 
to pay.

This project does not produce additional water 
supply, it is to provide fire protection.
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1.  Cost would likely be shared between new and existing rate payers; with at least 75% of 
the costs borne by new users. 
0.  Costs for new water and programs distributed to new and existing rate payers in roughly 
equal proportions. 

4. Promote Economic 
Development

Does the project provide measurable economic benefits to Imperial Region in terms of net 

economic activity, job creation, and revenue generation to IID, Imperial County and Cities? 0 1

2.  Greatest potential for contributing to economic activity, creating jobs, revenue 
generation.  Clear documentation. 
1.  Moderate potential for contributing to economic activity, creating jobs, revenue 
generation.  Limited documentation. 
0. Limited or no potential for contributing to economic activity, creating jobs, revenue 
generation.  No solid documentation. 

Readiness to Proceed Category
1. Timeliness Does the project have the ability for Stakeholders to act quickly to implement a project or 

program without the need for new agreements or additional funding?   
3 3

4.   Immediate, < 1 Year.
3.   Near Term, 1 to 3 Years to develop.
2.   Mid‐term, 3 to 6 Years to develop.
1.   Long‐term, >6 Years to develop.

2.  Technical Feasibility of Project Does the project have technical documentation to evaluate the technical feasibility of the 

project?
1 2

3.  The project has detailed documentation, including reconnaissance, and feasibility studies 
and completed engineering designs.  
2.  The project is partially documented, and has reconnaissance, and/or feasibility studies, 
but incomplete or partial designs. 
1.   The project is not well documented, does not have reconnaissance, and/or feasibility 
studies and has not been designed. 

0.  The project is conceptually defined, but has potential to help meet goals and objectives. 

3.  Environmental Compliance  Does the project have environmental documentation and clearance?  0 1
2.  Existing studies and completed environmental documents.
1.  There are some existing studies or plans to complete studies; a clear plan to complete 
environmental documentation. 
0.  There are no studies or completed environmental documentation. 

4. Permitting Does the project have permits or a plan to obtain permits?  1 1
2.  The permits have been obtained or are in the process.
1.  The permit requirements are known and there is a plan and schedule in place. 
0.  The permit requirements are not known and there is no plan or schedule. 

5. Funding Are the project funding sources well defined?   1 1
2.  Financial plan and commitments are well defined; clear resource commitments to 
maintenance and operations.
1.  Financial plan under development; requires rate payer and/or funding agency approval; 
no defined resource commitments to maintenance and operations.
0.  No financial plan and commitments established; no resources defined for maintenance 
and operations.

Other CDWR Statewide IRWMP Criteria
1.  Provides multiple benefits Does the project provide a range of supply, water quality, flood, ecosystem, conservation, 

recreation, or other benefits? 
1 0

1= Yes
0= No

2.  Involves multiple participants 
and stakeholders

Does the project include multiple stakeholders and participants? 
0 0

The City has a rate study that identifies the project. It 
is removed from the study for lack of funding.

Not provided in project submittal form.

Seeking Prop 84/1E funding.

Uncertain who will have ability to pay for project 
costs.

A storage tank project can be designed and built over 
a short time‐frame, however, additional funding is 
needed.

Preliminary Engineering Report completed, but, 
incomplete design.
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2.  Projects involves four or more participants through agreements and funding. 
1.  Project involves two to four participants through agreements and funding. 

0. Projects involves one stakeholder.
3.  Provides regional benefits  Does the project provide tangible regional benefits or only to a single or limited 

stakeholder group?
0 0

1= Yes
0= No

4.  State Program Preferences Does the project support meet the state preferences? 1 1
1= Yes
0= No

5.   Statewide Priorities Does the project support meet the statewide priorities?  1 1
1= Yes
0= No

6.  Climate Change Adaption  Would the project support the region adaption to climate change or reduce the 

vulnerability to the effects of climate change?
0 0

1.  Project would help the region adapt to climate change and reduce the vulnerability to the 
effects of climate change.
0.  Project would not help the region adapt to climate change or reduce the vulnerability to 
the effects of climate change. 

7.  Greenhouse Gas Emissions 
Contribution‐ Project

Does the project affect greenhouse gas emissions in the region?   1 1

1.  The project does not significantly contribute to the GHG emissions relative to other 
projects. 
0.  The project contributes to GHG emissions;  and does not support renewable energy.   

8.  Greenhouse Gas Emissions ‐
Support to Renewable Energy

Does the project support expansion of renewable energy portfolio for the Region or State?  
0 0

1. The project provides clear and tangible support to the expansion of renewable energy in 
the Region or state. 
0.  The project does not support the expansion of renewable energy in the Region or state.

One, addresses the safe drinking water needs of a 
small DAC

Limited to one city.

One, critical water supply needs of DAC within region



Subtotal 
Goals

% of 
Goals

Total 
points

% of Total

18 5 10 3%

Project Score

IRWMP Goals

Project ID 34
Project Title Holtville Water Distribution System Project

Project Review Criteria, Distribution of Available Points

18.5 10.3%
7 13.7%

9.5 39.6%
0 0.0%
2 50.0%

8.5 4.7%
25.5 14.2%
8 5 4 7%

IRWMP Goals
1.  Water Supply Goal
2.  Water Quality Goal
3.  Environmental Protection and Enhancement Goal
4.  Flood Protection and Stormwater Management Goal

Strategic Considerations for IRWM Plan Implementation
Readiness to Proceed Category
Oth CDWR St t id IRWMP C it i 8.5 4.7%

61 33.9%
Other CDWR Statewide IRWMP Criteria

Total Project Score
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Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer
Score Comments Score Comments

 IRWMP Goals
Water Supply Goal

1. Effect to agricultural users of 
water.

Does the project have an effect to water supplies historically available to agriculture?
1 1

2.  No impacts and clearly defined benefits to agricultural water supplies.

1.  Some impacts and no benefits to agricultural water supplies.
0.  Defined and identifiable negative impacts to agricultural water supplies.

2. Improve Water Supply. Does the project provide a firm, verifiable, and sustainable supply that contributes to the 

regional goal of 50 to 100 thousand acre‐feet per year for municipal, commercial, and/or 

industrial demands by 2025? This supply cannot withdraw from current agricultural 

supplies.

1 0

5.  >50,000 acre feet.
4.  25,001 to 50,000 acre feet.
3.  10,001 to 25,000 acre feet.
2.   5001 to 10,000 acre feet.
1.   0 to 5000 acre feet; yield or limited ability to firmly define.

3. Protect Surface Water Rights, 
maintain Colorado River yields.

Would the project optimize and sustain use of Colorado River entitlements through 

development of groundwater storage of underruns?
0 0

2.  The project would provide for storage or use of Colorado River supply.

1.  The project could be integrated with other projects or strategies, or altered to provide for 
storage or use of Colorado River supply.
0.   The project is not, does not, and could not include aspects of storage or use of Colorado 
River Supply. 

4.  Conserves Colorado River 
Supplies.

Would the project implement water conservation measures that demonstrate reasonable 

beneficial use and maintain consistency with established industry standards, state, and 

federal requirements?
0 0

2.  Implements water conservation measures that surpass requirements and strongly 
demonstrate or support documentation of reasonable and beneficial use.
1.  Implements water conservation measures that meet requirements and partially 
demonstrate or support documentation of reasonable and beneficial use.
0.  Does not implement water conservation measures, or measures do not meet 
requirements; does not demonstrate or support documentation of reasonable and 
beneficial use.

5.  Support for in‐lieu uses or 
substitution for Colorado River 
Water.

Would the project provide a source of supply that could be used as a substitute for a 

current use of Colorado River supplies, and allow for reapportionment within the Imperial 

Region?

0 0

1.  Projects would provide a source of supply and allow for reapportionment. 

0.  The project would not create a source of supply that could be used by a current user as a 
substitute for Colorado River supply and subsequent reapportionment. 

6.  Integrate Resource 
Management Strategies.

Will the project apply or integrate Resource Management Strategies? 0 0

2.  Integrates five or more RMS.
1.  Integrates 3‐5 RMS.
0.  Less than three RMS.

Imperial IRWMP Project Review Score Sheet
Holtville Water Distribution System Project

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

Diversify the regional water supply portfolio to ensure a long‐term, verifiable, reliable, and 
sustainable supply to meet current and future demands 

Presumably if the project will provide potable water 
services to 96 homes (with the hope to build more) 
will increase the need for urban water which could 
conceivably affect agricultural water. The water 
source is not clearly defined, nor if that water is 
already appropriated for this use.

Does not indicate a new supply for users.

Does not indicate groundwater storage or 
underruns.

Water conservation is not discussed as a goal of this 
project.

As described the project would not be a source of 
new supply or a substitute supply.

There is opportunity to provide water for recycling 
with this project if it is incorporated with a treatment 
facility.

Drinking water service area consolidation project.
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7.  Plan Consistency. Is the project consistent with City and County General Plan, State or Federal Land Use 

Plan, UWMP, or existing Capital Facility Plan?
2 1

2.  Greatest degree of consistency.  Projects clearly identified in GP or other plan.

1.  Moderate degree of consistency.  Project concepts identified in GP or other plan. 

0.  Limited or no consistency with existing plan. 
8.  Groundwater Rights. Will the project protect correlative groundwater rights or optimize the use of 

groundwater?  
0 1

2.  Sustains and protects use of overlying groundwater users (pumpers); clearly helps to 
prevent or address overdraft or has no impacts on such aquifers.
1.  May sustain and protect use of overlying groundwater users (pumpers); does not prevent 
or address overdraft or has impact on such aquifers.

0. Would not sustain or protect groundwater use of overlying users (pumpers); or could 
have potentially significant impact by causing overdraft.  

Water Quality Goal

1.  Match Water Quality to use. Would the project make beneficial use of poor quality water and provide  economic 

benefits? 
0 0

2. Project would make beneficial use of poor quality source water not otherwise used and 
provide  economic benefits.   
1.  Project would treat water quality to make beneficial use of poor quality water source 
water not otherwise used and provide economic benefits.  
0.  Project would not make beneficial use of poor quality water  source water or provide 
economic benefits. 

2.  Support DACs‐ Wastewater. Would the project support DACs in meeting wastewater disposal and permit requirements; 

create economies of scale; and provide recycled water and reuse opportunities to extend 

Colorado River supplies?

1 0

2.  Brings community into compliance with requirements; creates economies of scale; and 
provides recycled water to extend the Colorado River supply.
1.  Brings community into compliance with requirements; does not create economies of 
scale; or provide recycled water to extend the Colorado River supply.
0.  Does not have any effect on community compliance with requirements; does not create 
economies of scale; or provide recycled water to extend the Colorado River supply.

3.  Support DACs‐ Drinking Water Would the project support DACs in meeting drinking water standards, protecting public 

health, or creating economies of scale?
1 2

2.  Assists DACs to meet standards, address public health threats, and create economies of 
scale.
1.  Assists DACs to meet standards,  does not create economies of scale.

0:  Does not assist DACs to meet drinking water standards or  create economies of scale. 

4. Effect on Existing Waterways Could the project affect the water quality of drains or rivers? 1 1
2.  Project could benefit water quality of drains or rivers.
1.  Project would not provide benefit or have negative impacts on water quality of drains or 
rivers.
0.  Project could have impacts on water quality of drains or rivers.

5.  Comply with Total Maximum 

Daily Loads (TMDLs)
Would the project help the region comply with Regional Water Quality Control Board 

Requirements or implement to stormwater BMPs? 
0 0

2.   Improves compliance with established TMDLs and  implement stormwater BMPs.

Identified in the City General Plan Land Use Element 
(see form)

Not discussed on project submittal form.
Protect water quality for beneficial use consistent with regional community interests and 
the RWQCB Basin Plan through cooperation with stakeholders, local, and state agencies.

Not discussed on project submittal form.

Community is identified as being out of compliance 
with either no access  to potable water and using 
polluted open channels as a water source, or are 
connected to potable water services outside of 
adopted development standards. An economic 
benefit may be created IF the land is developed, 
however that is not guaranteed at this time. There is 
opportunity for a treatment plant or recycling 
opportunities at end‐use of this community. This 
option could be explored further.

Brings a DAC into compliance by providing potable 
water using adopted development standards. The 
economy of scale as yet is uncertain. Could improve 
this score with a proven economic benefit.
It is forseeable providing a potable water system to 
houses would assist with the quality of water in 
drains and rivers, however that aspect is not 
specifically discussed in the project submittal form. 
Would this project also include "return services"? If 
so then the water leaving these homes could be 

Consolidation of drinking water system and provides 
fire protection.
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1.  Improves compliance with established TMDLs or implement stormwater BMPs.  

0.  Does not help meet established TMDLs and does not implement stormwater BMPs.

6.  Preserve or Improve  Would the project preserve or improve quality of groundwater resources? 0 1
2.  Project would improve groundwater quality so that it can be used or would protect 
existing water quality. 
1.  Project would not improve groundwater quality and would not protect existing water 
quality.
0.  Project would not improve groundwater quality or could have potentially significant 
impacts to existing water quality.

Environmental Protection and 
Enhancement Goal
1.  Environmental Enhancements Would the project increase or improve habitat or support mitigation of other impacts?

0 0

2.  Project increases or improves habitat and could support mitigation of other project 
impacts.
1.  Project increases or improves habitat, but cannot be used to support mitigation of other 
project impacts.
0.  Project does not increase or improve habitat. 

2.  Integrated Design Elements  Does the project integrate environmental, open space, parks, or other recreational 

elements into the design to achieve multiple benefits?
0 0

1.  Integrates multiple design elements to provide multiple benefits. 
0.  Does not integrate multiple design elements or provide multiple benefits. 

Flood Protection and Stormwater 
Management Goal

1. Reduce impacts from 

stormwater events 
Would the project help to reduce economic damages; and protect life and property from 

localized stormwater events and runoff from urban areas? 
1 1

2.  Project would reduce economic damages, protect life and property.

1.  Projects would not reduce economic damages or protect life and property. 

0.  Project could increase economic damages or result in potential impacts to life or 
property. 

1. Public Acceptance/Public 
S

Will the project be able to gain public support from the rate paying population? 1 1
2.   High degree of stakeholder support and low potential for conflicts within Imperial 
Region.
1.   Moderate degree of stakeholder support and moderate potential for conflicts within 
Imperial Region.
0.   Limited or no stakeholder support and potential for conflicts within Imperial Region.

2.  Cost Effectiveness Is the cost per acre foot of yield competitive with the other projects in the Region? 1 0

4.  < $150/af.

3.  $151 to $300/af.

2.  $301 ‐ $450/af.

1.  >450/af.

3.  Equitable cost sharing Do the entities that receive the benefits pay for the costs of producing those benefits?
0 1

Not discussed on project submittal form. It is 
conceivable if the quality of drain water is improved 
the habitat could also be improved.

Not discussed on project submittal form.

Not discussed on project submittal form.
Protect and enhance aquatic ecosystems and wildlife habitat consistent with municipal, 
commercial, industrial, and agricultural land uses.

Not discussed on the project submittal form.
Protect life and property from flooding and develop regional and local flood protection and 
stormwater management strategies.

Not discussed on the project submittal form.
Strategic Considerations for IRWM Plan Implementation

The purpose of the project (bringing potable water 
to people who do not have it) would appear to 
garner stakeholder support due to its altruistic 
nature. Unsure of conflict potential due to 
uncertainty of water source. Documentation of 
where the water comes from would be pertinent.

Not discussed on the project submittal form.

Poject is specific to meeting the needs of drinking 
water for DAC area.

This project does not produce additional water 
supply, it is to replace unreliable supply with a 
reliable, good quality supply thru consolidation of 
potable drinking water system which also provides 
fire protection. 96 households would be connected.  
Rough cost estimate is over $132/mo per household 
base on 20 years spread of estimated cost stated in 
Project Information.
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2.  All costs for new water would be paid for by new users; no effects on current rate base.

1.  Cost would likely be shared between new and existing rate payers; with at least 75% of 
the costs borne by new users. 
0.  Costs for new water and programs distributed to new and existing rate payers in roughly 
equal proportions. 

4. Promote Economic 
Development

Does the project provide measurable economic benefits to Imperial Region in terms of net 

economic activity, job creation, and revenue generation to IID, Imperial County and Cities? 1 1

2.  Greatest potential for contributing to economic activity, creating jobs, revenue 
generation.  Clear documentation. 
1.  Moderate potential for contributing to economic activity, creating jobs, revenue 
generation.  Limited documentation. 
0. Limited or no potential for contributing to economic activity, creating jobs, revenue 
generation.  No solid documentation. 

Readiness to Proceed Category
1. Timeliness Does the project have the ability for Stakeholders to act quickly to implement a project or 

program without the need for new agreements or additional funding?   
1 4

4.   Immediate, < 1 Year.
3.   Near Term, 1 to 3 Years to develop.
2.   Mid‐term, 3 to 6 Years to develop.
1.   Long‐term, >6 Years to develop.

2.  Technical Feasibility of Project Does the project have technical documentation to evaluate the technical feasibility of the 

project?
3 2

3.  The project has detailed documentation, including reconnaissance, and feasibility studies 
and completed engineering designs.  
2.  The project is partially documented, and has reconnaissance, and/or feasibility studies, 
but incomplete or partial designs. 
1.   The project is not well documented, does not have reconnaissance, and/or feasibility 
studies and has not been designed. 

0.  The project is conceptually defined, but has potential to help meet goals and objectives. 

3.  Environmental Compliance  Does the project have environmental documentation and clearance?  2 2
2.  Existing studies and completed environmental documents.
1.  There are some existing studies or plans to complete studies; a clear plan to complete 
environmental documentation. 
0.  There are no studies or completed environmental documentation. 

4. Permitting Does the project have permits or a plan to obtain permits?  1 2
2.  The permits have been obtained or are in the process.
1.  The permit requirements are known and there is a plan and schedule in place. 
0.  The permit requirements are not known and there is no plan or schedule. 

5. Funding Are the project funding sources well defined?   1 1
2.  Financial plan and commitments are well defined; clear resource commitments to 
maintenance and operations.
1.  Financial plan under development; requires rate payer and/or funding agency approval; 
no defined resource commitments to maintenance and operations.
0.  No financial plan and commitments established; no resources defined for maintenance 
and operations.

Other CDWR Statewide IRWMP Criteria
1.  Provides multiple benefits Does the project provide a range of supply, water quality, flood, ecosystem, conservation, 

recreation, or other benefits? 
1 0

1= Yes
0= No

A preliminary engineering report is complete (2010) 
and identifies existing conditions and proposed 
improvements, however it is not finalized.

Not discussed on the project submittal form.

Possible economic benefits IF the unused acres are 
developed.

If funding is provided this project would be ready to 
go and take 1 ‐ 3 years to complete.

City has completed Environmental Review, NEPA 
Environmental Information Document, and CEQA 
MND, complete as of 2010.

Pending ministerial and encroachment permits are 
scheduled to be obtained during the construction 
phase.

Project seeks Prop 84/1E funds and a plan is in place 
to finalize project funding.

Project could provide economic benefits as well as 
provide clean water to a DAC.

Uncertain who will have ability to pay for costs.

Preliminary Engineering Report completed
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2.  Involves multiple participants 
and stakeholders

Does the project include multiple stakeholders and participants? 
0 1

2.  Projects involves four or more participants through agreements and funding. 
1.  Project involves two to four participants through agreements and funding. 

0. Projects involves one stakeholder.
3.  Provides regional benefits  Does the project provide tangible regional benefits or only to a single or limited 

stakeholder group?
0 0

1= Yes

0= No

4.  State Program Preferences Does the project support meet the state preferences? 1 1
1= Yes
0= No

5.   Statewide Priorities Does the project support meet the statewide priorities?  1 1
1= Yes
0= No

6.  Climate Change Adaption  Would the project support the region adaption to climate change or reduce the 

vulnerability to the effects of climate change?
0 0

1.  Project would help the region adapt to climate change and reduce the vulnerability to the 
effects of climate change.
0.  Project would not help the region adapt to climate change or reduce the vulnerability to 
the effects of climate change. 

7.  Greenhouse Gas Emissions 
Contribution‐ Project

Does the project affect greenhouse gas emissions in the region?   1 1

1.  The project does not significantly contribute to the GHG emissions relative to other 
projects. 
0.  The project contributes to GHG emissions;  and does not support renewable energy.   

8.  Greenhouse Gas Emissions ‐
Support to Renewable Energy

Does the project support expansion of renewable energy portfolio for the Region or State?  
0 0

1. The project provides clear and tangible support to the expansion of renewable energy in 
the Region or state. 
0.  The project does not support the expansion of renewable energy in the Region or state.

Participating agencies are EPA and BECC however 
they are not stakeholders.
Single limited stakeholder group (the DAC that is 
directly affected). However the possibility of 
economic growth could provide a regional benefit in 
terms of jobs. That is not listed as a definitive 
outcome of this project, though.

The project could do this if recycling or conservation 
measures were implemented (metering).

One, addresses the safe drinking water needs of a 
small DAC

Limited to area serving 96 households 

One, critical water supply needs of DAC within region



Subtotal 
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% of 
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Project ID 35
Project Title Holtville Wastewater Treatment Plant Improvement Project

Project Review Criteria, Distribution of Available Points

Project Score

IRWMP Goals 19 10.6%
5.5 10.8%
7.5 31.3%
3 37.5%
3 75.0%

9.5 5.3%
24.5 13.6%
10 5 5 8%

Strategic Considerations for IRWM Plan Implementation
Readiness to Proceed Category
Oth CDWR St t id IRWMP C it i

IRWMP Goals
1.  Water Supply Goal
2.  Water Quality Goal
3.  Environmental Protection and Enhancement Goal
4.  Flood Protection and Stormwater Management Goal

10.5 5.8%
63.5 35.3%

Other CDWR Statewide IRWMP Criteria
Total Project Score
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Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer
Score Comments Score Comments

 IRWMP Goals
Water Supply Goal

1. Effect to agricultural users of 
water.

Does the project have an effect to water supplies historically available to agriculture?
0 1

2.  No impacts and clearly defined benefits to agricultural water supplies.

1.  Some impacts and no benefits to agricultural water supplies.
0.  Defined and identifiable negative impacts to agricultural water supplies.

2. Improve Water Supply. Does the project provide a firm, verifiable, and sustainable supply that contributes to the 

regional goal of 50 to 100 thousand acre‐feet per year for municipal, commercial, and/or 

industrial demands by 2025? This supply cannot withdraw from current agricultural 

supplies.

0 0

5.  >50,000 acre feet.
4.  25,001 to 50,000 acre feet.
3.  10,001 to 25,000 acre feet.
2.   5001 to 10,000 acre feet.
1.   0 to 5000 acre feet; yield or limited ability to firmly define.

3. Protect Surface Water Rights, 
maintain Colorado River yields.

Would the project optimize and sustain use of Colorado River entitlements through 

development of groundwater storage of underruns?
0 0

2.  The project would provide for storage or use of Colorado River supply.

1.  The project could be integrated with other projects or strategies, or altered to provide for 
storage or use of Colorado River supply.
0.   The project is not, does not, and could not include aspects of storage or use of Colorado 
River Supply. 

4.  Conserves Colorado River 
Supplies.

Would the project implement water conservation measures that demonstrate reasonable 

beneficial use and maintain consistency with established industry standards, state, and 

federal requirements?
0 0

2.  Implements water conservation measures that surpass requirements and strongly 
demonstrate or support documentation of reasonable and beneficial use.
1.  Implements water conservation measures that meet requirements and partially 
demonstrate or support documentation of reasonable and beneficial use.
0.  Does not implement water conservation measures, or measures do not meet 
requirements; does not demonstrate or support documentation of reasonable and 
beneficial use.

5.  Support for in‐lieu uses or 
substitution for Colorado River 
Water.

Would the project provide a source of supply that could be used as a substitute for a 

current use of Colorado River supplies, and allow for reapportionment within the Imperial 

Region?

0 0

1.  Projects would provide a source of supply and allow for reapportionment. 

0.  The project would not create a source of supply that could be used by a current user as a 
substitute for Colorado River supply and subsequent reapportionment. 

6.  Integrate Resource 
Management Strategies.

Will the project apply or integrate Resource Management Strategies? 0 0

2.  Integrates five or more RMS.
1.  Integrates 3‐5 RMS.
0.  Less than three RMS.

Imperial IRWMP Project Review Score Sheet
Holtville Wastewater Treatment Plant Improvement Project

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

Diversify the regional water supply portfolio to ensure a long‐term, verifiable, reliable, and 
sustainable supply to meet current and future demands 

Not discussed on the project submittal form.

.85 mgd ~ 1,000 afy. This project will not supply a 
new source of water, merely upgrade an existing 
source to meet NPDES requirements.

Not discussed on the project submittal form.

There is opportunity for this project to implement 
water conservation measures through the upgrade 
(metering).

This project is merely to upgrade treatment of an 
existing supply.

Project currently meets one RMS. This project could 
meet more if it is integrated with other projects, or 
expands its purpose to meet more RMS.
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7.  Plan Consistency. Is the project consistent with City and County General Plan, State or Federal Land Use 

Plan, UWMP, or existing Capital Facility Plan?
2 2

2.  Greatest degree of consistency.  Projects clearly identified in GP or other plan.

1.  Moderate degree of consistency.  Project concepts identified in GP or other plan. 

0.  Limited or no consistency with existing plan. 
8.  Groundwater Rights. Will the project protect correlative groundwater rights or optimize the use of 

groundwater?  
0 1

2.  Sustains and protects use of overlying groundwater users (pumpers); clearly helps to 
prevent or address overdraft or has no impacts on such aquifers.
1.  May sustain and protect use of overlying groundwater users (pumpers); does not prevent 
or address overdraft or has impact on such aquifers.

0. Would not sustain or protect groundwater use of overlying users (pumpers); or could 
have potentially significant impact by causing overdraft.  

Water Quality Goal

1.  Match Water Quality to use. Would the project make beneficial use of poor quality water and provide  economic 

benefits?  0 0

2. Project would make beneficial use of poor quality source water not otherwise used and 
provide  economic benefits.   

1.  Project would treat water quality to make beneficial use of poor quality water source 
water not otherwise used and provide economic benefits.  

0.  Project would not make beneficial use of poor quality water  source water or provide 
economic benefits. 

2.  Support DACs‐ Wastewater. Would the project support DACs in meeting wastewater disposal and permit requirements; 

create economies of scale; and provide recycled water and reuse opportunities to extend 

Colorado River supplies?

1 1

2.  Brings community into compliance with requirements; creates economies of scale; and 
provides recycled water to extend the Colorado River supply.
1.  Brings community into compliance with requirements; does not create economies of 
scale; or provide recycled water to extend the Colorado River supply.
0.  Does not have any effect on community compliance with requirements; does not create 
economies of scale; or provide recycled water to extend the Colorado River supply.

3.  Support DACs‐ Drinking Water Would the project support DACs in meeting drinking water standards, protecting public 

health, or creating economies of scale?
0 0

2.  Assists DACs to meet standards, address public health threats, and create economies of 
scale.
1.  Assists DACs to meet standards,  does not create economies of scale.

0:  Does not assist DACs to meet drinking water standards or  create economies of scale. 

4. Effect on Existing Waterways Could the project affect the water quality of drains or rivers? 2 2
2.  Project could benefit water quality of drains or rivers.
1.  Project would not provide benefit or have negative impacts on water quality of drains or 
rivers.
0.  Project could have impacts on water quality of drains or rivers.

Consistent with the City General Plan, City Service 
Area Plan, City Capital Improvement Program (2010),

Not discussed on the project submittal form.
Protect water quality for beneficial use consistent with regional community interests and 
the RWQCB Basin Plan through cooperation with stakeholders, local, and state agencies.

Unsure of the economic benefits of the treated 
water. Environmental benefits are a cleaner 
waterway system, however the end‐use of the water 
is not listed. If it is to treat the water for delivery 
downstream what are the delivery requirements 
(volume) of the plant remaining in operation? If 
there is no current economic beneficial use for this 
water, what would be the beneficial economic use of 
the water provided by the upgraded plant? How 

many homes/businesses could be served vs. how 

many currently are.

This project will bring a DAC into compliance with 
requirements with the upgrade, however whether an  

economy of scale will be created or an extension of 
Colorado River supplies remains to be seen. No 
significant permanent economic benefit is listed as a 
result of this project. Presumably the water currently 
treated by this plant is already allocated. If treating 
this water could provide a recycled use then 
Colorado River supply extension is feasible.

The treatment plant will not assist this DAC in 
meeting drinking water standards, however it will 
bring the treatment plant into compliance with the 
existing NPDES permit.

The treated water drains into Pear Drain, a tributary 
to the Alamo River (a tributary to the Salton Sea). 
Bringing treated water into compliance will 
conceivably benefit the water quality of the drain 
and river.

CA RWQCB has issued a Cease and Desist Order 
regarding the WWTP NPDES permit.
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5.  Comply with Total Maximum 

Daily Loads (TMDLs)
Would the project help the region comply with Regional Water Quality Control Board 

Requirements or implement to stormwater BMPs? 
1 0

2.   Improves compliance with established TMDLs and  implement stormwater BMPs.

1.  Improves compliance with established TMDLs or implement stormwater BMPs.  

0.  Does not help meet established TMDLs and does not implement stormwater BMPs.

6.  Preserve or Improve  Would the project preserve or improve quality of groundwater resources? 0 2
2.  Project would improve groundwater quality so that it can be used or would protect 
existing water quality. 
1.  Project would not improve groundwater quality and would not protect existing water 
quality.
0.  Project would not improve groundwater quality or could have potentially significant 
impacts to existing water quality.

Environmental Protection and 
Enhancement Goal
1.  Environmental Enhancements Would the project increase or improve habitat or support mitigation of other impacts?

1 1

2.  Project increases or improves habitat and could support mitigation of other project 
impacts.
1.  Project increases or improves habitat, but cannot be used to support mitigation of other 
project impacts.
0.  Project does not increase or improve habitat. 

2.  Integrated Design Elements  Does the project integrate environmental, open space, parks, or other recreational 

elements into the design to achieve multiple benefits?
0 0

1.  Integrates multiple design elements to provide multiple benefits. 
0.  Does not integrate multiple design elements or provide multiple benefits. 

Flood Protection and Stormwater 
Management Goal

1. Reduce impacts from 

stormwater events 
Would the project help to reduce economic damages; and protect life and property from 

localized stormwater events and runoff from urban areas? 
1 2

2.  Project would reduce economic damages, protect life and property.

1.  Projects would not reduce economic damages or protect life and property. 

0.  Project could increase economic damages or result in potential impacts to life or 
property. 

1. Public Acceptance/Public 
S

Will the project be able to gain public support from the rate paying population? 0 1
2.   High degree of stakeholder support and low potential for conflicts within Imperial 
Region.
1.   Moderate degree of stakeholder support and moderate potential for conflicts within 
Imperial Region.
0.   Limited or no stakeholder support and potential for conflicts within Imperial Region.

2.  Cost Effectiveness Is the cost per acre foot of yield competitive with the other projects in the Region? 2 0
4.  < $150/af.
3.  $151 to $300/af.
2.  $301 ‐ $450/af.
1.  >450/af.

Improving the discharge quality will improve habitat, 
primarily for the Alamo River and the Salton Sea. 
Other project impacts are unknown.

Stormwater BMPs are only discussed as part of the 
construction phase, however improving the water 
quality will conceivably assist in compliance to 
established TMDLs.

Not discussed on the project submittal form.
Protect and enhance aquatic ecosystems and wildlife habitat consistent with municipal, 
commercial, industrial, and agricultural land uses.

Protect life and property from flooding and develop regional and local flood protection and 
stormwater management strategies.

Not discussed on the project submittal form.
Strategic Considerations for IRWM Plan Implementation

Minimal stakeholder support as the stakeholders 
cannot afford it.

The project costs $6,149,000. Over the course of 20 
years, at a flow rate of approximately 1,000 afy the 
cost would be approximately $308  per acre foot.

Based on Project Informatin, it is uncertain if Project 
can provide any regional support for mitigation of 
other project impacts.

Rough annual costsof $181 per household for 20 
years for the WWTP upgraded were estimated based 
on Projec Information; it appears 
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3.  Equitable cost sharing Do the entities that receive the benefits pay for the costs of producing those benefits?
0 2

2.  All costs for new water would be paid for by new users; no effects on current rate base.

1.  Cost would likely be shared between new and existing rate payers; with at least 75% of 
the costs borne by new users. 
0.  Costs for new water and programs distributed to new and existing rate payers in roughly 
equal proportions. 

4. Promote Economic 
Development

Does the project provide measurable economic benefits to Imperial Region in terms of net 

economic activity, job creation, and revenue generation to IID, Imperial County and Cities? 1 1

2.  Greatest potential for contributing to economic activity, creating jobs, revenue 
generation.  Clear documentation. 

1.  Moderate potential for contributing to economic activity, creating jobs, revenue 
generation.  Limited documentation. 

0. Limited or no potential for contributing to economic activity, creating jobs, revenue 
generation.  No solid documentation. 

Readiness to Proceed Category
1. Timeliness Does the project have the ability for Stakeholders to act quickly to implement a project or 

program without the need for new agreements or additional funding?   
3 4

4.   Immediate, < 1 Year.
3.   Near Term, 1 to 3 Years to develop.
2.   Mid‐term, 3 to 6 Years to develop.
1.   Long‐term, >6 Years to develop.

2.  Technical Feasibility of Project Does the project have technical documentation to evaluate the technical feasibility of the 

project?
2 2

3.  The project has detailed documentation, including reconnaissance, and feasibility studies 
and completed engineering designs.  
2.  The project is partially documented, and has reconnaissance, and/or feasibility studies, 
but incomplete or partial designs. 
1.   The project is not well documented, does not have reconnaissance, and/or feasibility 
studies and has not been designed. 

0.  The project is conceptually defined, but has potential to help meet goals and objectives. 

3.  Environmental Compliance  Does the project have environmental documentation and clearance?  1 2
2.  Existing studies and completed environmental documents.
1.  There are some existing studies or plans to complete studies; a clear plan to complete 
environmental documentation. 
0.  There are no studies or completed environmental documentation. 

4. Permitting Does the project have permits or a plan to obtain permits?  1 2
2.  The permits have been obtained or are in the process.
1.  The permit requirements are known and there is a plan and schedule in place. 
0.  The permit requirements are not known and there is no plan or schedule. 

5. Funding Are the project funding sources well defined?   1 1
2.  Financial plan and commitments are well defined; clear resource commitments to 
maintenance and operations.
1.  Financial plan under development; requires rate payer and/or funding agency approval; 
no defined resource commitments to maintenance and operations.

A rate study and a preliminary engineering report 
have been completed.

Not discussed on the project submittal form.

Economic benefits appear to be limited to the 
construction period. "If the WWTP is not 
rehabilitation and upgraded in the near future, 
planned residential, commercial and/or industrial 
projects may be restricted and not be permitted for 
development due to capacity issues." If the plant has 
such a limited capacity (.85 MGD), then there is 
limited opportunity for economic growth. The 
economic growth and benefit could be discussed in 
more detail and documentation could be provided to 
substantiate this claim.

Although the project is listed as commencing within 
1 year, it is still in the preliminary design phase and 
not shovel ready. 

The project is exempt from CEQA. NEPA pending if 
federal funds used.

Rate study underway; design  not initiate due to 
funding constrainsts.
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0.  No financial plan and commitments established; no resources defined for maintenance 
and operations.

Other CDWR Statewide IRWMP Criteria
1.  Provides multiple benefits Does the project provide a range of supply, water quality, flood, ecosystem, conservation, 

recreation, or other benefits? 
1 0

1= Yes
0= No

2.  Involves multiple participants 
and stakeholders

Does the project include multiple stakeholders and participants? 
0 1

2.  Projects involves four or more participants through agreements and funding. 
1.  Project involves two to four participants through agreements and funding. 

0. Projects involves one stakeholder.
3.  Provides regional benefits  Does the project provide tangible regional benefits or only to a single or limited 

stakeholder group?
1 0

1= Yes
0= No

4.  State Program Preferences Does the project support meet the state preferences? 1 1
1= Yes
0= No

5.   Statewide Priorities Does the project support meet the statewide priorities?  1 1
1= Yes
0= No

6.  Climate Change Adaption  Would the project support the region adaption to climate change or reduce the 

vulnerability to the effects of climate change?
0 0

1.  Project would help the region adapt to climate change and reduce the vulnerability to the 
effects of climate change.
0.  Project would not help the region adapt to climate change or reduce the vulnerability to 
the effects of climate change. 

7.  Greenhouse Gas Emissions 
Contribution‐ Project

Does the project affect greenhouse gas emissions in the region?   1 1

1.  The project does not significantly contribute to the GHG emissions relative to other 
projects. 
0.  The project contributes to GHG emissions;  and does not support renewable energy.   

8.  Greenhouse Gas Emissions ‐
Support to Renewable Energy

Does the project support expansion of renewable energy portfolio for the Region or State?  
0 0

1. The project provides clear and tangible support to the expansion of renewable energy in 
the Region or state. 
0.  The project does not support the expansion of renewable energy in the Region or state.

Seeking construction funding.

Water quality and environmental enhancement.

Single stakeholder and DAC area. Possible 
(environmental) stakeholders downstream toward 
the Salton Sea.

The project would supply a regional benefit by 
providing better quality water to the Alamo River 
and ultimately to the Salton Sea.

Since the project is providing an upgrade to existing 
water supply, it is not forseen it affects regional 
climate change vulnerability unless it also includes 
storage, secondary treatment, etc.

While the project will use renewable energy sources, 
it does not expand the energy portfolio of the region 
or state, or assist in the expansion.

Although the Project Information states an  energy 
savings, it does not identify a significant change in 
energy to treate the wastewater, it does mention a 
reduction, but does not quantify one. 

Limited to WWTP improvement at one DAC and help 
with water quality of discharge to drain.

Limited to one DAC location and a drain.



Subtotal 
Goals

% of 
Goals

Total 
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% of Total

21 5 11 9%

Project Score

Project Review Criteria, Distribution of Available Points

IRWMP Goals

Project ID 36
Project Title Holtville Wastewater Collection System Project

21.5 11.9%
8 15.7%

10 41.7%
1.5 18.8%
2 50.0%

4.5 2.5%
28.5 15.8%

9 5 0%

IRWMP Goals
1.  Water Supply Goal

Strategic Considerations for IRWM Plan Implementation
Readiness to Proceed Category
Oth CDWR St t id IRWMP C it i

2.  Water Quality Goal
3.  Environmental Protection and Enhancement Goal
4.  Flood Protection and Stormwater Management Goal

9 5.0%
63.5 35.3%

Other CDWR Statewide IRWMP Criteria
Total Project Score
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Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer
Score Comments Score Comments

 IRWMP Goals
Water Supply Goal

1. Effect to agricultural users of 
water.

Does the project have an effect to water supplies historically available to agriculture?
1 1

2.  No impacts and clearly defined benefits to agricultural water supplies.

1.  Some impacts and no benefits to agricultural water supplies.
0.  Defined and identifiable negative impacts to agricultural water supplies.

2. Improve Water Supply. Does the project provide a firm, verifiable, and sustainable supply that contributes to the 

regional goal of 50 to 100 thousand acre‐feet per year for municipal, commercial, and/or 

industrial demands by 2025? This supply cannot withdraw from current agricultural 

supplies.

1 0

5.  >50,000 acre feet.
4.  25,001 to 50,000 acre feet.
3.  10,001 to 25,000 acre feet.
2.   5001 to 10,000 acre feet.
1.   0 to 5000 acre feet; yield or limited ability to firmly define.

3. Protect Surface Water Rights, 
maintain Colorado River yields.

Would the project optimize and sustain use of Colorado River entitlements through 

development of groundwater storage of underruns?
0 0

2.  The project would provide for storage or use of Colorado River supply.

1.  The project could be integrated with other projects or strategies, or altered to provide for 
storage or use of Colorado River supply.
0.   The project is not, does not, and could not include aspects of storage or use of Colorado 
River Supply. 

4.  Conserves Colorado River 
Supplies.

Would the project implement water conservation measures that demonstrate reasonable 

beneficial use and maintain consistency with established industry standards, state, and 

federal requirements?
0 0

2.  Implements water conservation measures that surpass requirements and strongly 
demonstrate or support documentation of reasonable and beneficial use.
1.  Implements water conservation measures that meet requirements and partially 
demonstrate or support documentation of reasonable and beneficial use.
0.  Does not implement water conservation measures, or measures do not meet 
requirements; does not demonstrate or support documentation of reasonable and 
beneficial use.

5.  Support for in‐lieu uses or 
substitution for Colorado River 
Water.

Would the project provide a source of supply that could be used as a substitute for a 

current use of Colorado River supplies, and allow for reapportionment within the Imperial 

Region?

0 0

1.  Projects would provide a source of supply and allow for reapportionment. 

0.  The project would not create a source of supply that could be used by a current user as a 
substitute for Colorado River supply and subsequent reapportionment. 

6.  Integrate Resource 
Management Strategies.

Will the project apply or integrate Resource Management Strategies? 0 0

2.  Integrates five or more RMS.
1.  Integrates 3‐5 RMS.
0.  Less than three RMS.

Imperial IRWMP Project Review Score Sheet
Holtville Wastewater Collection System Project

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

Diversify the regional water supply portfolio to ensure a long‐term, verifiable, reliable, and 
sustainable supply to meet current and future demands 

No impacts and no benefits to water supplies 
available to agriculture are forseeable with this 
project.

The project is intended to upgrade sanitary sewer 
outfall and not provide a water supply.

Not discussed in the project submittal form.

Not discussed in the project submittal form.

Not discussed in the project submittal form.

Project focuses on Wastewater Collection System 

and does not add to water supply
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Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer

Holtville Wastewater Collection System Project

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

7.  Plan Consistency. Is the project consistent with City and County General Plan, State or Federal Land Use 

Plan, UWMP, or existing Capital Facility Plan?
2 2

2.  Greatest degree of consistency.  Projects clearly identified in GP or other plan.

1.  Moderate degree of consistency.  Project concepts identified in GP or other plan. 

0.  Limited or no consistency with existing plan. 
8.  Groundwater Rights. Will the project protect correlative groundwater rights or optimize the use of 

groundwater?  
0 1

2.  Sustains and protects use of overlying groundwater users (pumpers); clearly helps to 
prevent or address overdraft or has no impacts on such aquifers.
1.  May sustain and protect use of overlying groundwater users (pumpers); does not prevent 
or address overdraft or has impact on such aquifers.

0. Would not sustain or protect groundwater use of overlying users (pumpers); or could 
have potentially significant impact by causing overdraft.  

Water Quality Goal

1.  Match Water Quality to use. Would the project make beneficial use of poor quality water and provide  economic 

benefits? 
0 0

2. Project would make beneficial use of poor quality source water not otherwise used and 
provide  economic benefits.   
1.  Project would treat water quality to make beneficial use of poor quality water source 
water not otherwise used and provide economic benefits.  
0.  Project would not make beneficial use of poor quality water  source water or provide 
economic benefits. 

2.  Support DACs‐ Wastewater. Would the project support DACs in meeting wastewater disposal and permit requirements; 

create economies of scale; and provide recycled water and reuse opportunities to extend 

Colorado River supplies?

1 1

2.  Brings community into compliance with requirements; creates economies of scale; and 
provides recycled water to extend the Colorado River supply.
1.  Brings community into compliance with requirements; does not create economies of 
scale; or provide recycled water to extend the Colorado River supply.
0.  Does not have any effect on community compliance with requirements; does not create 
economies of scale; or provide recycled water to extend the Colorado River supply.

3.  Support DACs‐ Drinking Water Would the project support DACs in meeting drinking water standards, protecting public 

health, or creating economies of scale?
1 0

2.  Assists DACs to meet standards, address public health threats, and create economies of 
scale.
1.  Assists DACs to meet standards,  does not create economies of scale.

0:  Does not assist DACs to meet drinking water standards or  create economies of scale. 

4. Effect on Existing Waterways Could the project affect the water quality of drains or rivers? 2 2
2.  Project could benefit water quality of drains or rivers.
1.  Project would not provide benefit or have negative impacts on water quality of drains or 
rivers.
0.  Project could have impacts on water quality of drains or rivers.

5.  Comply with Total Maximum 

Daily Loads (TMDLs)
Would the project help the region comply with Regional Water Quality Control Board 

Requirements or implement to stormwater BMPs? 
1 1

2.   Improves compliance with established TMDLs and  implement stormwater BMPs.

City General Plan, City Service Area Plan, City Capital 
Improvement Program

Not discussed in the project submittal form.
Protect water quality for beneficial use consistent with regional community interests and 
the RWQCB Basin Plan through cooperation with stakeholders, local, and state agencies.

The project is intended to upgrade sanitary sewer 
outfall and not make beneficial use of poor quality 
water. 

The project would help a DAC meet wastewater 
disposal and permit requirements.

Uncertain the project would create or assist in the 
creation of an economy of scale.

It is conceivable that replacing the sanitary sewer 
outfall main would improve the water quality of 
drains/rivers.

S BMP l di d f h

Project focuses on Wastewater Collection System
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Imperial IRWMP Project Evaluation and Ranking Criteria

1.  Improves compliance with established TMDLs or implement stormwater BMPs.  

0.  Does not help meet established TMDLs and does not implement stormwater BMPs.

6.  Preserve or Improve  Would the project preserve or improve quality of groundwater resources? 0 2
2.  Project would improve groundwater quality so that it can be used or would protect 
existing water quality. 
1.  Project would not improve groundwater quality and would not protect existing water 
quality.
0.  Project would not improve groundwater quality or could have potentially significant 
impacts to existing water quality.

Environmental Protection and 
Enhancement Goal
1.  Environmental Enhancements Would the project increase or improve habitat or support mitigation of other impacts?

0 1

2.  Project increases or improves habitat and could support mitigation of other project 
impacts.
1.  Project increases or improves habitat, but cannot be used to support mitigation of other 
project impacts.
0.  Project does not increase or improve habitat. 

2.  Integrated Design Elements  Does the project integrate environmental, open space, parks, or other recreational 

elements into the design to achieve multiple benefits?
0 0

1.  Integrates multiple design elements to provide multiple benefits. 
0.  Does not integrate multiple design elements or provide multiple benefits. 

Flood Protection and Stormwater 
Management Goal

1. Reduce impacts from 

stormwater events 
Would the project help to reduce economic damages; and protect life and property from 

localized stormwater events and runoff from urban areas? 
1 1

2.  Project would reduce economic damages, protect life and property.

1.  Projects would not reduce economic damages or protect life and property. 

0.  Project could increase economic damages or result in potential impacts to life or 
property. 

1. Public Acceptance/Public 
S

Will the project be able to gain public support from the rate paying population? 1 1
2.   High degree of stakeholder support and low potential for conflicts within Imperial 
Region.
1.   Moderate degree of stakeholder support and moderate potential for conflicts within 
Imperial Region.
0.   Limited or no stakeholder support and potential for conflicts within Imperial Region.

2.  Cost Effectiveness Is the cost per acre foot of yield competitive with the other projects in the Region? 0 0
4.  < $150/af.
3.  $151 to $300/af.
2.  $301 ‐ $450/af.
1.  >450/af.

3.  Equitable cost sharing Do the entities that receive the benefits pay for the costs of producing those benefits?
0 0

2.  All costs for new water would be paid for by new users; no effects on current rate base.

Not discussed in the project submittal form.

Stormwater BMPs are only discussed as part of the 
construction phase, however improving the water 
quality will conceivably assist in compliance to 
established TMDLs.

Not discussed in the project submittal form.
Protect and enhance aquatic ecosystems and wildlife habitat consistent with municipal, 
commercial, industrial, and agricultural land uses.

Not discussed in the project submittal form.
Protect life and property from flooding and develop regional and local flood protection and 
stormwater management strategies.

Unsure of current 'economic damages' if any. It 
stands to reason that repairing the aging pipeline 
that carries raw sewage would have a preventative 
affect on environmental damages in the event raw 

sewage leaked.
Strategic Considerations for IRWM Plan Implementation

EPA and BEEC

Not discussed in the project submittal form.

Project would reduce risk of raw sewage effluent 
being in contact with environment during collapse of 
old pipes causing back‐ups.

Reduces risk of effluent discharging into 
groundwater.

Reduces risk of effluent discharging into drains.

Based on the Project Information, risk is more with 
failure of old pipe than from local flood events.

Based on Project Information, costs are associated 
with effluent collection from households; rough 
estimate of $101/household/year over 20 years to 
pay for this project
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Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

1.  Cost would likely be shared between new and existing rate payers; with at least 75% of 
the costs borne by new users. 
0.  Costs for new water and programs distributed to new and existing rate payers in roughly 
equal proportions. 

4. Promote Economic 
Development

Does the project provide measurable economic benefits to Imperial Region in terms of net 

economic activity, job creation, and revenue generation to IID, Imperial County and Cities? 0 1

2.  Greatest potential for contributing to economic activity, creating jobs, revenue 
generation.  Clear documentation. 
1.  Moderate potential for contributing to economic activity, creating jobs, revenue 
generation.  Limited documentation. 
0. Limited or no potential for contributing to economic activity, creating jobs, revenue 
generation.  No solid documentation. 

Readiness to Proceed Category
1. Timeliness Does the project have the ability for Stakeholders to act quickly to implement a project or 

program without the need for new agreements or additional funding?   
4 4

4.   Immediate, < 1 Year.
3.   Near Term, 1 to 3 Years to develop.
2.   Mid‐term, 3 to 6 Years to develop.
1.   Long‐term, >6 Years to develop.

2.  Technical Feasibility of Project Does the project have technical documentation to evaluate the technical feasibility of the 

project?
3 2

3.  The project has detailed documentation, including reconnaissance, and feasibility studies 
and completed engineering designs.  
2.  The project is partially documented, and has reconnaissance, and/or feasibility studies, 
but incomplete or partial designs. 
1.   The project is not well documented, does not have reconnaissance, and/or feasibility 
studies and has not been designed. 

0.  The project is conceptually defined, but has potential to help meet goals and objectives. 

3.  Environmental Compliance  Does the project have environmental documentation and clearance?  2 2
2.  Existing studies and completed environmental documents.
1.  There are some existing studies or plans to complete studies; a clear plan to complete 
environmental documentation. 
0.  There are no studies or completed environmental documentation. 

4. Permitting Does the project have permits or a plan to obtain permits?  1 2
2.  The permits have been obtained or are in the process.
1.  The permit requirements are known and there is a plan and schedule in place. 
0.  The permit requirements are not known and there is no plan or schedule. 

5. Funding Are the project funding sources well defined?   1 1
2.  Financial plan and commitments are well defined; clear resource commitments to 
maintenance and operations.
1.  Financial plan under development; requires rate payer and/or funding agency approval; 
no defined resource commitments to maintenance and operations.
0.  No financial plan and commitments established; no resources defined for maintenance 
and operations.

Other CDWR Statewide IRWMP Criteria
1.  Provides multiple benefits Does the project provide a range of supply, water quality, flood, ecosystem, conservation, 

recreation, or other benefits? 
0 0

1= Yes
0= No

2.  Involves multiple participants 
and stakeholders

Does the project include multiple stakeholders and participants? 
1 1

Preliminary Engineering Report, Design Plans, and a 
Sewer Rate Study

Not discussed in the project submittal form.

Construction jobs would be temporary only. 
Uncertain of how effective the removal of the 
perceived barrier to economic growth would be.

Environmental Review and Study is complete

NPDES permit is active

Seeking Prop 84 and 1E funds. No local funding has 
been secured.

Does not provide a "range" of benefits. 

Wastewater rate payers would be associated with 
this project.

Funds are required to advance design and 
construction documents.
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2.  Projects involves four or more participants through agreements and funding. 
1.  Project involves two to four participants through agreements and funding. 

0. Projects involves one stakeholder.
3.  Provides regional benefits  Does the project provide tangible regional benefits or only to a single or limited 

stakeholder group?
0 0

1= Yes
0= No

4.  State Program Preferences Does the project support meet the state preferences? 1 1
1= Yes
0= No

5.   Statewide Priorities Does the project support meet the statewide priorities?  1 1
1= Yes
0= No

6.  Climate Change Adaption  Would the project support the region adaption to climate change or reduce the 

vulnerability to the effects of climate change?
0 1

1.  Project would help the region adapt to climate change and reduce the vulnerability to the 
effects of climate change.
0.  Project would not help the region adapt to climate change or reduce the vulnerability to 
the effects of climate change. 

7.  Greenhouse Gas Emissions 
Contribution‐ Project

Does the project affect greenhouse gas emissions in the region?   1 1

1.  The project does not significantly contribute to the GHG emissions relative to other 
projects. 
0.  The project contributes to GHG emissions;  and does not support renewable energy.   

8.  Greenhouse Gas Emissions ‐
Support to Renewable Energy

Does the project support expansion of renewable energy portfolio for the Region or State?  
1 0

1. The project provides clear and tangible support to the expansion of renewable energy in 
the Region or state. 
0.  The project does not support the expansion of renewable energy in the Region or state.

Single/limited stakeholder group. The City of 
Holtville.

The project intends to implement a gravity drainage 
design, removing the need for pumps.

Limited help in adapting in the project does not add 
energy since it will be an all gravity system.



Subtotal 
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% of 
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19 10 6%

Project Title Holtville UV Transmittance Water Treatment System Project

Project Review Criteria, Distribution of Available Points

IRWMP Goals

Project Score
Project ID 37

19 10.6%
5 9.8%

12 50.0%
0 0.0%
2 50.0%

3 1.7%
24 13.3%
6 3 3%

IRWMP Goals

Strategic Considerations for IRWM Plan Implementation
Readiness to Proceed Category
Oth CDWR St t id IRWMP C it i

1.  Water Supply Goal
2.  Water Quality Goal
3.  Environmental Protection and Enhancement Goal
4.  Flood Protection and Stormwater Management Goal

6 3.3%
52 28.9%

Other CDWR Statewide IRWMP Criteria
Total Project Score
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Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer
Score Comments Score Comments

 IRWMP Goals
Water Supply Goal

1. Effect to agricultural users of 
water.

Does the project have an effect to water supplies historically available to agriculture?
0 1

2.  No impacts and clearly defined benefits to agricultural water supplies.

1.  Some impacts and no benefits to agricultural water supplies.
0.  Defined and identifiable negative impacts to agricultural water supplies.

2. Improve Water Supply. Does the project provide a firm, verifiable, and sustainable supply that contributes to the 

regional goal of 50 to 100 thousand acre‐feet per year for municipal, commercial, and/or 

industrial demands by 2025? This supply cannot withdraw from current agricultural 

supplies.

1 0

5.  >50,000 acre feet.
4.  25,001 to 50,000 acre feet.
3.  10,001 to 25,000 acre feet.
2.   5001 to 10,000 acre feet.
1.   0 to 5000 acre feet; yield or limited ability to firmly define.

3. Protect Surface Water Rights, 
maintain Colorado River yields.

Would the project optimize and sustain use of Colorado River entitlements through 

development of groundwater storage of underruns?
0 0

2.  The project would provide for storage or use of Colorado River supply.

1.  The project could be integrated with other projects or strategies, or altered to provide for 
storage or use of Colorado River supply.
0.   The project is not, does not, and could not include aspects of storage or use of Colorado 
River Supply. 

4.  Conserves Colorado River 
Supplies.

Would the project implement water conservation measures that demonstrate reasonable 

beneficial use and maintain consistency with established industry standards, state, and 

federal requirements?
0 0

2.  Implements water conservation measures that surpass requirements and strongly 
demonstrate or support documentation of reasonable and beneficial use.
1.  Implements water conservation measures that meet requirements and partially 
demonstrate or support documentation of reasonable and beneficial use.
0.  Does not implement water conservation measures, or measures do not meet 
requirements; does not demonstrate or support documentation of reasonable and 
beneficial use.

5.  Support for in‐lieu uses or 
substitution for Colorado River 
Water.

Would the project provide a source of supply that could be used as a substitute for a 

current use of Colorado River supplies, and allow for reapportionment within the Imperial 

Region?

0 0

1.  Projects would provide a source of supply and allow for reapportionment. 

0.  The project would not create a source of supply that could be used by a current user as a 
substitute for Colorado River supply and subsequent reapportionment. 

6.  Integrate Resource 
Management Strategies.

Will the project apply or integrate Resource Management Strategies? 0 0

2.  Integrates five or more RMS.
1.  Integrates 3‐5 RMS.
0.  Less than three RMS.

Imperial IRWMP Project Review Score Sheet
Holtville UV Transmittance Water Treatment System Project

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

Diversify the regional water supply portfolio to ensure a long‐term, verifiable, reliable, and 
sustainable supply to meet current and future demands 

Not discussed in the project submittal form.

Not discussed in the project submittal form.

This project responds to the need for a DAC to meet 
CA Dept of Public Health drinking water compliance. 
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7.  Plan Consistency. Is the project consistent with City and County General Plan, State or Federal Land Use 

Plan, UWMP, or existing Capital Facility Plan?
1 1

2.  Greatest degree of consistency.  Projects clearly identified in GP or other plan.

1.  Moderate degree of consistency.  Project concepts identified in GP or other plan. 

0.  Limited or no consistency with existing plan. 
8.  Groundwater Rights. Will the project protect correlative groundwater rights or optimize the use of 

groundwater?  
0 1

2.  Sustains and protects use of overlying groundwater users (pumpers); clearly helps to 
prevent or address overdraft or has no impacts on such aquifers.
1.  May sustain and protect use of overlying groundwater users (pumpers); does not prevent 
or address overdraft or has impact on such aquifers.

0. Would not sustain or protect groundwater use of overlying users (pumpers); or could 
have potentially significant impact by causing overdraft.  

Water Quality Goal

1.  Match Water Quality to use. Would the project make beneficial use of poor quality water and provide  economic 

benefits? 
1 0

2. Project would make beneficial use of poor quality source water not otherwise used and 
provide  economic benefits.   
1.  Project would treat water quality to make beneficial use of poor quality water source 
water not otherwise used and provide economic benefits.  
0.  Project would not make beneficial use of poor quality water  source water or provide 
economic benefits. 

2.  Support DACs‐ Wastewater. Would the project support DACs in meeting wastewater disposal and permit requirements; 

create economies of scale; and provide recycled water and reuse opportunities to extend 

Colorado River supplies?

1 0

2.  Brings community into compliance with requirements; creates economies of scale; and 
provides recycled water to extend the Colorado River supply.
1.  Brings community into compliance with requirements; does not create economies of 
scale; or provide recycled water to extend the Colorado River supply.
0.  Does not have any effect on community compliance with requirements; does not create 
economies of scale; or provide recycled water to extend the Colorado River supply.

3.  Support DACs‐ Drinking Water Would the project support DACs in meeting drinking water standards, protecting public 

health, or creating economies of scale?
1 2

2.  Assists DACs to meet standards, address public health threats, and create economies of 
scale.
1.  Assists DACs to meet standards,  does not create economies of scale.

0:  Does not assist DACs to meet drinking water standards or  create economies of scale. 

4. Effect on Existing Waterways Could the project affect the water quality of drains or rivers? 2 1
2.  Project could benefit water quality of drains or rivers.
1.  Project would not provide benefit or have negative impacts on water quality of drains or 
rivers.
0.  Project could have impacts on water quality of drains or rivers.

5.  Comply with Total Maximum 

Daily Loads (TMDLs)
Would the project help the region comply with Regional Water Quality Control Board 

Requirements or implement to stormwater BMPs? 
1 0

2.   Improves compliance with established TMDLs and  implement stormwater BMPs.

Project is listed in the General Plan.

Not discussed in the project submittal form.
Protect water quality for beneficial use consistent with regional community interests and 
the RWQCB Basin Plan through cooperation with stakeholders, local, and state agencies.

Project would treat water that has a designated use 
to come into existing compliance requirements.

Uncertain if would create an economy of scale. 
Project claims would remove barrier to economic 
boost, however uncertain of veracity of claim at this 
time.

Uncertain if would create an economy of scale. 
Project claims would remove barrier to economic 
boost, however uncertain of veracity of claim at this 
time.

Drinking water source would be brought into 
compliance with latest standards.

This project responds to the need for a DAC to meet 
CA Dept of Public Health drinking water compliance. 
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1.  Improves compliance with established TMDLs or implement stormwater BMPs.  

0.  Does not help meet established TMDLs and does not implement stormwater BMPs.

6.  Preserve or Improve  Would the project preserve or improve quality of groundwater resources? 0 1
2.  Project would improve groundwater quality so that it can be used or would protect 
existing water quality. 
1.  Project would not improve groundwater quality and would not protect existing water 
quality.
0.  Project would not improve groundwater quality or could have potentially significant 
impacts to existing water quality.

Environmental Protection and 
Enhancement Goal
1.  Environmental Enhancements Would the project increase or improve habitat or support mitigation of other impacts?

0 0

2.  Project increases or improves habitat and could support mitigation of other project 
impacts.
1.  Project increases or improves habitat, but cannot be used to support mitigation of other 
project impacts.
0.  Project does not increase or improve habitat. 

2.  Integrated Design Elements  Does the project integrate environmental, open space, parks, or other recreational 

elements into the design to achieve multiple benefits?
0 0

1.  Integrates multiple design elements to provide multiple benefits. 
0.  Does not integrate multiple design elements or provide multiple benefits. 

Flood Protection and Stormwater 
Management Goal

1. Reduce impacts from 

stormwater events 
Would the project help to reduce economic damages; and protect life and property from 

localized stormwater events and runoff from urban areas? 
1 1

2.  Project would reduce economic damages, protect life and property.

1.  Projects would not reduce economic damages or protect life and property. 

0.  Project could increase economic damages or result in potential impacts to life or 
property. 

1. Public Acceptance/Public 
S

Will the project be able to gain public support from the rate paying population? 0 1
2.   High degree of stakeholder support and low potential for conflicts within Imperial 
Region.
1.   Moderate degree of stakeholder support and moderate potential for conflicts within 
Imperial Region.
0.   Limited or no stakeholder support and potential for conflicts within Imperial Region.

2.  Cost Effectiveness Is the cost per acre foot of yield competitive with the other projects in the Region? 0 0
4.  < $150/af.
3.  $151 to $300/af.
2.  $301 ‐ $450/af.
1.  >450/af.

3.  Equitable cost sharing Do the entities that receive the benefits pay for the costs of producing those benefits?
0 0

2.  All costs for new water would be paid for by new users; no effects on current rate base.

Not discussed in the project submittal form.

Project intends to bring the City of Holtville into 
TTHM and MCL compliance.

Not discussed in the project submittal form.
Protect and enhance aquatic ecosystems and wildlife habitat consistent with municipal, 
commercial, industrial, and agricultural land uses.

Protect life and property from flooding and develop regional and local flood protection and 
stormwater management strategies.

Strategic Considerations for IRWM Plan Implementation

Not discussed on project submittal form.

Based on Project Information, project cost not 
directly associated with per acre‐foot yield, however, 
a rough cost of $15 to$20 per service connection per 
year, for twenty years is needed to pay for the 
upgrade.
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1.  Cost would likely be shared between new and existing rate payers; with at least 75% of 
the costs borne by new users. 
0.  Costs for new water and programs distributed to new and existing rate payers in roughly 
equal proportions. 

4. Promote Economic 
Development

Does the project provide measurable economic benefits to Imperial Region in terms of net 

economic activity, job creation, and revenue generation to IID, Imperial County and Cities? 0 1

2.  Greatest potential for contributing to economic activity, creating jobs, revenue 
generation.  Clear documentation. 
1.  Moderate potential for contributing to economic activity, creating jobs, revenue 
generation.  Limited documentation. 
0. Limited or no potential for contributing to economic activity, creating jobs, revenue 
generation.  No solid documentation. 

Readiness to Proceed Category
1. Timeliness Does the project have the ability for Stakeholders to act quickly to implement a project or 

program without the need for new agreements or additional funding?   
4 4

4.   Immediate, < 1 Year.
3.   Near Term, 1 to 3 Years to develop.
2.   Mid‐term, 3 to 6 Years to develop.
1.   Long‐term, >6 Years to develop.

2.  Technical Feasibility of Project Does the project have technical documentation to evaluate the technical feasibility of the 

project?
1 2

3.  The project has detailed documentation, including reconnaissance, and feasibility studies 
and completed engineering designs.  
2.  The project is partially documented, and has reconnaissance, and/or feasibility studies, 
but incomplete or partial designs. 
1.   The project is not well documented, does not have reconnaissance, and/or feasibility 
studies and has not been designed. 

0.  The project is conceptually defined, but has potential to help meet goals and objectives. 

3.  Environmental Compliance  Does the project have environmental documentation and clearance?  1 2
2.  Existing studies and completed environmental documents.
1.  There are some existing studies or plans to complete studies; a clear plan to complete 
environmental documentation. 
0.  There are no studies or completed environmental documentation. 

4. Permitting Does the project have permits or a plan to obtain permits?  2 2
2.  The permits have been obtained or are in the process.
1.  The permit requirements are known and there is a plan and schedule in place. 
0.  The permit requirements are not known and there is no plan or schedule. 

5. Funding Are the project funding sources well defined?   1 1
2.  Financial plan and commitments are well defined; clear resource commitments to 
maintenance and operations.
1.  Financial plan under development; requires rate payer and/or funding agency approval; 
no defined resource commitments to maintenance and operations.
0.  No financial plan and commitments established; no resources defined for maintenance 
and operations.

Other CDWR Statewide IRWMP Criteria
1.  Provides multiple benefits Does the project provide a range of supply, water quality, flood, ecosystem, conservation, 

recreation, or other benefits? 
0 0

1= Yes
0= No

2.  Involves multiple participants 
and stakeholders

Does the project include multiple stakeholders and participants? 
0 1

Not discussed on project submittal form.

Claims to remove a barrier to economic growth, 
however given current economic conditions 
economic growth in this area is questionable.

Already funded portions of this project are slated to 
be completed in October of 2012.

Project is exempt from CEQA and NEPA. Unsure if 
other environmental documents are required.

The project does not require any permits.

The funding section of the form doesn't add up. 
There is funding available but not listed on the form. 
The TEC is $540,000 and the unfunded amount is 
$370,000 but the amount of cost match or other 
sources of funding is not provided on the form.

There are no alternative benefits of this project other 
than water quality.

Project is fairly simple and straitforward regarding 
design and construction documents necessary for 
improvements.
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2.  Projects involves four or more participants through agreements and funding. 
1.  Project involves two to four participants through agreements and funding. 

0. Projects involves one stakeholder.
3.  Provides regional benefits  Does the project provide tangible regional benefits or only to a single or limited 

stakeholder group?
0 0

1= Yes
0= No

4.  State Program Preferences Does the project support meet the state preferences? 1 1
1= Yes
0= No

5.   Statewide Priorities Does the project support meet the statewide priorities?  1 1
1= Yes
0= No

6.  Climate Change Adaption  Would the project support the region adaption to climate change or reduce the 

vulnerability to the effects of climate change?
0 0

1.  Project would help the region adapt to climate change and reduce the vulnerability to the 
effects of climate change.
0.  Project would not help the region adapt to climate change or reduce the vulnerability to 
the effects of climate change. 

7.  Greenhouse Gas Emissions 
Contribution‐ Project

Does the project affect greenhouse gas emissions in the region?   1 1

1.  The project does not significantly contribute to the GHG emissions relative to other 
projects. 
0.  The project contributes to GHG emissions;  and does not support renewable energy.   

8.  Greenhouse Gas Emissions ‐
Support to Renewable Energy

Does the project support expansion of renewable energy portfolio for the Region or State?  
0 0

1. The project provides clear and tangible support to the expansion of renewable energy in 
the Region or state. 
0.  The project does not support the expansion of renewable energy in the Region or state.

Project involves the City of Holtville.

Only to a single/limited stakeholder group.
Project is focused on obtaining compliance for one 
DAC's drinking water system.
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1.  Water Supply Goal
2.  Water Quality Goal
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Strategic Considerations for IRWM Plan Implementation
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Score Comments Score Comments

 IRWMP Goals
Water Supply Goal

1. Effect to agricultural users of 
water.

Does the project have an effect to water supplies historically available to agriculture?
0 1

2.  No impacts and clearly defined benefits to agricultural water supplies.

1.  Some impacts and no benefits to agricultural water supplies.
0.  Defined and identifiable negative impacts to agricultural water supplies.

2. Improve Water Supply. Does the project provide a firm, verifiable, and sustainable supply that contributes to the 

regional goal of 50 to 100 thousand acre‐feet per year for municipal, commercial, and/or 

industrial demands by 2025? This supply cannot withdraw from current agricultural 

supplies.

0 0

5.  >50,000 acre feet.
4.  25,001 to 50,000 acre feet.
3.  10,001 to 25,000 acre feet.
2.   5001 to 10,000 acre feet.
1.   0 to 5000 acre feet; yield or limited ability to firmly define.

3. Protect Surface Water Rights, 
maintain Colorado River yields.

Would the project optimize and sustain use of Colorado River entitlements through 

development of groundwater storage of underruns?
0 0

2.  The project would provide for storage or use of Colorado River supply.

1.  The project could be integrated with other projects or strategies, or altered to provide for 
storage or use of Colorado River supply.
0.   The project is not, does not, and could not include aspects of storage or use of Colorado 
River Supply. 

4.  Conserves Colorado River 
Supplies.

Would the project implement water conservation measures that demonstrate reasonable 

beneficial use and maintain consistency with established industry standards, state, and 

federal requirements?
0 0

2.  Implements water conservation measures that surpass requirements and strongly 
demonstrate or support documentation of reasonable and beneficial use.
1.  Implements water conservation measures that meet requirements and partially 
demonstrate or support documentation of reasonable and beneficial use.
0.  Does not implement water conservation measures, or measures do not meet 
requirements; does not demonstrate or support documentation of reasonable and 
beneficial use.

5.  Support for in‐lieu uses or 
substitution for Colorado River 
Water.

Would the project provide a source of supply that could be used as a substitute for a 

current use of Colorado River supplies, and allow for reapportionment within the Imperial 

Region?

0 0

1.  Projects would provide a source of supply and allow for reapportionment. 

0.  The project would not create a source of supply that could be used by a current user as a 
substitute for Colorado River supply and subsequent reapportionment. 

6.  Integrate Resource 
Management Strategies.

Will the project apply or integrate Resource Management Strategies? 0 0

2.  Integrates five or more RMS.
1.  Integrates 3‐5 RMS.
0.  Less than three RMS.

Imperial IRWMP Project Review Score Sheet
Holtville Stormwater Master Plan Project

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

Diversify the regional water supply portfolio to ensure a long‐term, verifiable, reliable, and 
sustainable supply to meet current and future demands 

Not applicable with this project.

Not applicable with this project.

Not applicable with this project.

Not applicable with this project.

Not applicable with this project.

This project is planning project only; thus, it will not 
have a measureable impact to the water supply

Planning project only
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7.  Plan Consistency. Is the project consistent with City and County General Plan, State or Federal Land Use 

Plan, UWMP, or existing Capital Facility Plan?
2 1

2.  Greatest degree of consistency.  Projects clearly identified in GP or other plan.

1.  Moderate degree of consistency.  Project concepts identified in GP or other plan. 

0.  Limited or no consistency with existing plan. 
8.  Groundwater Rights. Will the project protect correlative groundwater rights or optimize the use of 

groundwater?  
0 1

2.  Sustains and protects use of overlying groundwater users (pumpers); clearly helps to 
prevent or address overdraft or has no impacts on such aquifers.
1.  May sustain and protect use of overlying groundwater users (pumpers); does not prevent 
or address overdraft or has impact on such aquifers.

0. Would not sustain or protect groundwater use of overlying users (pumpers); or could 
have potentially significant impact by causing overdraft.  

Water Quality Goal

1.  Match Water Quality to use. Would the project make beneficial use of poor quality water and provide  economic 

benefits? 
0 0

2. Project would make beneficial use of poor quality source water not otherwise used and 
provide  economic benefits.   
1.  Project would treat water quality to make beneficial use of poor quality water source 
water not otherwise used and provide economic benefits.  
0.  Project would not make beneficial use of poor quality water  source water or provide 
economic benefits. 

2.  Support DACs‐ Wastewater. Would the project support DACs in meeting wastewater disposal and permit requirements; 

create economies of scale; and provide recycled water and reuse opportunities to extend 

Colorado River supplies?

0 0

2.  Brings community into compliance with requirements; creates economies of scale; and 
provides recycled water to extend the Colorado River supply.
1.  Brings community into compliance with requirements; does not create economies of 
scale; or provide recycled water to extend the Colorado River supply.
0.  Does not have any effect on community compliance with requirements; does not create 
economies of scale; or provide recycled water to extend the Colorado River supply.

3.  Support DACs‐ Drinking Water Would the project support DACs in meeting drinking water standards, protecting public 

health, or creating economies of scale?
0 0

2.  Assists DACs to meet standards, address public health threats, and create economies of 
scale.
1.  Assists DACs to meet standards,  does not create economies of scale.

0:  Does not assist DACs to meet drinking water standards or  create economies of scale. 

4. Effect on Existing Waterways Could the project affect the water quality of drains or rivers? 0 1
2.  Project could benefit water quality of drains or rivers.
1.  Project would not provide benefit or have negative impacts on water quality of drains or 
rivers.
0.  Project could have impacts on water quality of drains or rivers.

5.  Comply with Total Maximum 

Daily Loads (TMDLs)
Would the project help the region comply with Regional Water Quality Control Board 

Requirements or implement to stormwater BMPs? 
1 0

2.   Improves compliance with established TMDLs and  implement stormwater BMPs.

City General Plan, City Development Impact Fee 
Nexus Study,City  Service Area Plan

Not applicable with this project.
Protect water quality for beneficial use consistent with regional community interests and 
the RWQCB Basin Plan through cooperation with stakeholders, local, and state agencies.

Planning project only; future implemented projects 
could help drains or rivers.

Since this is a planning project, difficult to determine.
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1.  Improves compliance with established TMDLs or implement stormwater BMPs.  

0.  Does not help meet established TMDLs and does not implement stormwater BMPs.

6.  Preserve or Improve  Would the project preserve or improve quality of groundwater resources? 1 1
2.  Project would improve groundwater quality so that it can be used or would protect 
existing water quality. 
1.  Project would not improve groundwater quality and would not protect existing water 
quality.
0.  Project would not improve groundwater quality or could have potentially significant 
impacts to existing water quality.

Environmental Protection and 
Enhancement Goal
1.  Environmental Enhancements Would the project increase or improve habitat or support mitigation of other impacts?

1 0

2.  Project increases or improves habitat and could support mitigation of other project 
impacts.
1.  Project increases or improves habitat, but cannot be used to support mitigation of other 
project impacts.
0.  Project does not increase or improve habitat. 

2.  Integrated Design Elements  Does the project integrate environmental, open space, parks, or other recreational 

elements into the design to achieve multiple benefits?
0 0

1.  Integrates multiple design elements to provide multiple benefits. 
0.  Does not integrate multiple design elements or provide multiple benefits. 

Flood Protection and Stormwater 
Management Goal

1. Reduce impacts from 

stormwater events 
Would the project help to reduce economic damages; and protect life and property from 

localized stormwater events and runoff from urban areas? 
2 1

2.  Project would reduce economic damages, protect life and property.

1.  Projects would not reduce economic damages or protect life and property. 

0.  Project could increase economic damages or result in potential impacts to life or 
property. 

1. Public Acceptance/Public 
S

Will the project be able to gain public support from the rate paying population? 0 1
2.   High degree of stakeholder support and low potential for conflicts within Imperial 
Region.
1.   Moderate degree of stakeholder support and moderate potential for conflicts within 
Imperial Region.
0.   Limited or no stakeholder support and potential for conflicts within Imperial Region.

2.  Cost Effectiveness Is the cost per acre foot of yield competitive with the other projects in the Region? 0 0
4.  < $150/af.
3.  $151 to $300/af.
2.  $301 ‐ $450/af.
1.  >450/af.

3.  Equitable cost sharing Do the entities that receive the benefits pay for the costs of producing those benefits?
0 0

2.  All costs for new water would be paid for by new users; no effects on current rate base.

Protect and enhance aquatic ecosystems and wildlife habitat consistent with municipal, 
commercial, industrial, and agricultural land uses.

Protect life and property from flooding and develop regional and local flood protection and 
stormwater management strategies.

Strategic Considerations for IRWM Plan Implementation

Not applicable with this project.

Planning project only; future implemented projects 
could help with stormwater BMPs.

Project is planning step towards implementation of 
projects that may contain entegrated elements.

Planning proejct only; future implemented projects 
may reduce economic damages and protect life and 
property.

N/A; Planning project that does not identify any 
project yield.
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1.  Cost would likely be shared between new and existing rate payers; with at least 75% of 
the costs borne by new users. 
0.  Costs for new water and programs distributed to new and existing rate payers in roughly 
equal proportions. 

4. Promote Economic 
Development

Does the project provide measurable economic benefits to Imperial Region in terms of net 

economic activity, job creation, and revenue generation to IID, Imperial County and Cities? 0 1

2.  Greatest potential for contributing to economic activity, creating jobs, revenue 
generation.  Clear documentation. 
1.  Moderate potential for contributing to economic activity, creating jobs, revenue 
generation.  Limited documentation. 
0. Limited or no potential for contributing to economic activity, creating jobs, revenue 
generation.  No solid documentation. 

Readiness to Proceed Category
1. Timeliness Does the project have the ability for Stakeholders to act quickly to implement a project or 

program without the need for new agreements or additional funding?   
4 4

4.   Immediate, < 1 Year.
3.   Near Term, 1 to 3 Years to develop.
2.   Mid‐term, 3 to 6 Years to develop.
1.   Long‐term, >6 Years to develop.

2.  Technical Feasibility of Project Does the project have technical documentation to evaluate the technical feasibility of the 

project?
2 2

3.  The project has detailed documentation, including reconnaissance, and feasibility studies 
and completed engineering designs.  
2.  The project is partially documented, and has reconnaissance, and/or feasibility studies, 
but incomplete or partial designs. 
1.   The project is not well documented, does not have reconnaissance, and/or feasibility 
studies and has not been designed. 

0.  The project is conceptually defined, but has potential to help meet goals and objectives. 

3.  Environmental Compliance  Does the project have environmental documentation and clearance?  2 2
2.  Existing studies and completed environmental documents.
1.  There are some existing studies or plans to complete studies; a clear plan to complete 
environmental documentation. 
0.  There are no studies or completed environmental documentation. 

4. Permitting Does the project have permits or a plan to obtain permits?  0 2
2.  The permits have been obtained or are in the process.
1.  The permit requirements are known and there is a plan and schedule in place. 
0.  The permit requirements are not known and there is no plan or schedule. 

5. Funding Are the project funding sources well defined?   1 1
2.  Financial plan and commitments are well defined; clear resource commitments to 
maintenance and operations.
1.  Financial plan under development; requires rate payer and/or funding agency approval; 
no defined resource commitments to maintenance and operations.
0.  No financial plan and commitments established; no resources defined for maintenance 
and operations.

Other CDWR Statewide IRWMP Criteria
1.  Provides multiple benefits Does the project provide a range of supply, water quality, flood, ecosystem, conservation, 

recreation, or other benefits? 
0 0

1= Yes
0= No

2.  Involves multiple participants 
and stakeholders

Does the project include multiple stakeholders and participants? 
0 0

Drainage Study Report, Rancho Mira Vista Hydrology 
Study, Stormwater Pollution Prevention Plan for the 
Alamo River

Not discussed on the project submittal form.

Exempt.

Not applicable with this project.

Exempt

This is a planning component of overall master plans 
to support economic activity.

Project is planning study only.

Ministerial

Funding outside of rate payers is needed.
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2.  Projects involves four or more participants through agreements and funding. 
1.  Project involves two to four participants through agreements and funding. 

0. Projects involves one stakeholder.
3.  Provides regional benefits  Does the project provide tangible regional benefits or only to a single or limited 

stakeholder group?
0 0

1= Yes
0= No

4.  State Program Preferences Does the project support meet the state preferences? 1 1
1= Yes
0= No

5.   Statewide Priorities Does the project support meet the statewide priorities?  1 1
1= Yes
0= No

6.  Climate Change Adaption  Would the project support the region adaption to climate change or reduce the 

vulnerability to the effects of climate change?
0 1

1.  Project would help the region adapt to climate change and reduce the vulnerability to the 
effects of climate change.
0.  Project would not help the region adapt to climate change or reduce the vulnerability to 
the effects of climate change. 

7.  Greenhouse Gas Emissions 
Contribution‐ Project

Does the project affect greenhouse gas emissions in the region?   1 1

1.  The project does not significantly contribute to the GHG emissions relative to other 
projects. 
0.  The project contributes to GHG emissions;  and does not support renewable energy.   

8.  Greenhouse Gas Emissions ‐
Support to Renewable Energy

Does the project support expansion of renewable energy portfolio for the Region or State?  
0 0

1. The project provides clear and tangible support to the expansion of renewable energy in 
the Region or state. 
0.  The project does not support the expansion of renewable energy in the Region or state.

Single stakeholder group.

Project could help the region adapt to climate 
change if it included water storage planning.

Limited to stormwater management in DAC area.

Minimal support.

Limited to stormwater management in DAC area.
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Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer
Score Comments Score Comments

 IRWMP Goals
Water Supply Goal

1. Effect to agricultural users of 
water.

Does the project have an effect to water supplies historically available to agriculture?
0 2

2.  No impacts and clearly defined benefits to agricultural water supplies.

1.  Some impacts and no benefits to agricultural water supplies.
0.  Defined and identifiable negative impacts to agricultural water supplies.

2. Improve Water Supply. Does the project provide a firm, verifiable, and sustainable supply that contributes to the 

regional goal of 50 to 100 thousand acre‐feet per year for municipal, commercial, and/or 

industrial demands by 2025? This supply cannot withdraw from current agricultural 

supplies.

1 1

5.  >50,000 acre feet.
4.  25,001 to 50,000 acre feet.
3.  10,001 to 25,000 acre feet.
2.   5001 to 10,000 acre feet.
1.   0 to 5000 acre feet; yield or limited ability to firmly define.

3. Protect Surface Water Rights, 
maintain Colorado River yields.

Would the project optimize and sustain use of Colorado River entitlements through 

development of groundwater storage of underruns?
0 0

2.  The project would provide for storage or use of Colorado River supply.

1.  The project could be integrated with other projects or strategies, or altered to provide for 
storage or use of Colorado River supply.
0.   The project is not, does not, and could not include aspects of storage or use of Colorado 
River Supply. 

4.  Conserves Colorado River 
Supplies.

Would the project implement water conservation measures that demonstrate reasonable 

beneficial use and maintain consistency with established industry standards, state, and 

federal requirements?
0 0

2.  Implements water conservation measures that surpass requirements and strongly 
demonstrate or support documentation of reasonable and beneficial use.
1.  Implements water conservation measures that meet requirements and partially 
demonstrate or support documentation of reasonable and beneficial use.
0.  Does not implement water conservation measures, or measures do not meet 
requirements; does not demonstrate or support documentation of reasonable and 
beneficial use.

5.  Support for in‐lieu uses or 
substitution for Colorado River 
Water.

Would the project provide a source of supply that could be used as a substitute for a 

current use of Colorado River supplies, and allow for reapportionment within the Imperial 

Region?

0 0

1.  Projects would provide a source of supply and allow for reapportionment. 

0.  The project would not create a source of supply that could be used by a current user as a 
substitute for Colorado River supply and subsequent reapportionment. 

6.  Integrate Resource 
Management Strategies.

Will the project apply or integrate Resource Management Strategies? 0 1

2.  Integrates five or more RMS.
1.  Integrates 3‐5 RMS.
0.  Less than three RMS.

Imperial IRWMP Project Review Score Sheet
Holtville Stormwater Conveyance System and Detention Basin Project

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

Diversify the regional water supply portfolio to ensure a long‐term, verifiable, reliable, and 
sustainable supply to meet current and future demands 

Not applicable or discussed in the project submittal 
form.

Only during flooding. Unsure if there would be 
opportunity to re‐apportion flood water from the 
detention basin. How would retained water be 
apportioned for use, if possible?

Project protects DAC area from stormwater and has 
the potential to improve quality of drain water of 
tributary to the Salton Sea.

Volume of stormwater is not identified as a source of 
supply to meet demands; the stormwater contribute 
to drain flows that flow into the Salton Sea.

The Project Information indicates no change in the 
points of delivery from source end use; it does 
describe a change in timing and quality of 
stormwater delivered to the drain.

Project protects DAC area from stormwater, has the 
potential to improve quality of drain water of 
tributary to the Salton Sea, and will improve timing 
of urban runoff.
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7.  Plan Consistency. Is the project consistent with City and County General Plan, State or Federal Land Use 

Plan, UWMP, or existing Capital Facility Plan?
2 1

2.  Greatest degree of consistency.  Projects clearly identified in GP or other plan.

1.  Moderate degree of consistency.  Project concepts identified in GP or other plan. 

0.  Limited or no consistency with existing plan. 
8.  Groundwater Rights. Will the project protect correlative groundwater rights or optimize the use of 

groundwater?  
1 1

2.  Sustains and protects use of overlying groundwater users (pumpers); clearly helps to 
prevent or address overdraft or has no impacts on such aquifers.
1.  May sustain and protect use of overlying groundwater users (pumpers); does not prevent 
or address overdraft or has impact on such aquifers.

0. Would not sustain or protect groundwater use of overlying users (pumpers); or could 
have potentially significant impact by causing overdraft.  

Water Quality Goal

1.  Match Water Quality to use. Would the project make beneficial use of poor quality water and provide  economic 

benefits? 
0 0

2. Project would make beneficial use of poor quality source water not otherwise used and 
provide  economic benefits.   
1.  Project would treat water quality to make beneficial use of poor quality water source 
water not otherwise used and provide economic benefits.  
0.  Project would not make beneficial use of poor quality water  source water or provide 
economic benefits. 

2.  Support DACs‐ Wastewater. Would the project support DACs in meeting wastewater disposal and permit requirements; 

create economies of scale; and provide recycled water and reuse opportunities to extend 

Colorado River supplies?

1 0

2.  Brings community into compliance with requirements; creates economies of scale; and 
provides recycled water to extend the Colorado River supply.
1.  Brings community into compliance with requirements; does not create economies of 
scale; or provide recycled water to extend the Colorado River supply.
0.  Does not have any effect on community compliance with requirements; does not create 
economies of scale; or provide recycled water to extend the Colorado River supply.

3.  Support DACs‐ Drinking Water Would the project support DACs in meeting drinking water standards, protecting public 

health, or creating economies of scale?
0 0

2.  Assists DACs to meet standards, address public health threats, and create economies of 
scale.
1.  Assists DACs to meet standards,  does not create economies of scale.

0:  Does not assist DACs to meet drinking water standards or  create economies of scale. 

4. Effect on Existing Waterways Could the project affect the water quality of drains or rivers? 2 2
2.  Project could benefit water quality of drains or rivers.
1.  Project would not provide benefit or have negative impacts on water quality of drains or 
rivers.
0.  Project could have impacts on water quality of drains or rivers.

5.  Comply with Total Maximum 

Daily Loads (TMDLs)
Would the project help the region comply with Regional Water Quality Control Board 

Requirements or implement to stormwater BMPs? 
2 2

2.   Improves compliance with established TMDLs and  implement stormwater BMPs.

Only during flooding. Unsure if there would be other 
opportunity by this project to sustain and protect 
groundwater otherwise. There could be opportunity 
to provide a source of water in the detention basin.

Protect water quality for beneficial use consistent with regional community interests and 
the RWQCB Basin Plan through cooperation with stakeholders, local, and state agencies.

There is opportunity for bringing the community into 
compliance by treating the water prior to discharge 
into the Alamo River.

Project concepts cleary identified; specific projects 
not listed in GP.

Project does not change the beneficial use of source 
water; it does change the timing of drain flows and 
has the potential to impove drain water quality.



Project Reviewed:
Project Number: 39
Project Reviewer: 

Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer

Holtville Stormwater Conveyance System and Detention Basin Project

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

1.  Improves compliance with established TMDLs or implement stormwater BMPs.  

0.  Does not help meet established TMDLs and does not implement stormwater BMPs.

6.  Preserve or Improve  Would the project preserve or improve quality of groundwater resources? 1 1
2.  Project would improve groundwater quality so that it can be used or would protect 
existing water quality. 
1.  Project would not improve groundwater quality and would not protect existing water 
quality.
0.  Project would not improve groundwater quality or could have potentially significant 
impacts to existing water quality.

Environmental Protection and 
Enhancement Goal
1.  Environmental Enhancements Would the project increase or improve habitat or support mitigation of other impacts?

0 0

2.  Project increases or improves habitat and could support mitigation of other project 
impacts.
1.  Project increases or improves habitat, but cannot be used to support mitigation of other 
project impacts.
0.  Project does not increase or improve habitat. 

2.  Integrated Design Elements  Does the project integrate environmental, open space, parks, or other recreational 

elements into the design to achieve multiple benefits?
1 0

1.  Integrates multiple design elements to provide multiple benefits. 
0.  Does not integrate multiple design elements or provide multiple benefits. 

Flood Protection and Stormwater 
Management Goal

1. Reduce impacts from 

stormwater events 
Would the project help to reduce economic damages; and protect life and property from 

localized stormwater events and runoff from urban areas? 
2 2

2.  Project would reduce economic damages, protect life and property.

1.  Projects would not reduce economic damages or protect life and property. 

0.  Project could increase economic damages or result in potential impacts to life or 
property. 

1. Public Acceptance/Public 
S

Will the project be able to gain public support from the rate paying population? 0 1
2.   High degree of stakeholder support and low potential for conflicts within Imperial 
Region.
1.   Moderate degree of stakeholder support and moderate potential for conflicts within 
Imperial Region.
0.   Limited or no stakeholder support and potential for conflicts within Imperial Region.

2.  Cost Effectiveness Is the cost per acre foot of yield competitive with the other projects in the Region? 0 0
4.  < $150/af.
3.  $151 to $300/af.
2.  $301 ‐ $450/af.
1.  >450/af.

3.  Equitable cost sharing Do the entities that receive the benefits pay for the costs of producing those benefits?
0 0

2.  All costs for new water would be paid for by new users; no effects on current rate base.

There is opportunity to meet both of these options.

Protect and enhance aquatic ecosystems and wildlife habitat consistent with municipal, 
commercial, industrial, and agricultural land uses.

Protect life and property from flooding and develop regional and local flood protection and 
stormwater management strategies.

Strategic Considerations for IRWM Plan Implementation

Not applicable.

Ths project is focused on improving stormwater 
timing and quality of drain water.

The improvements to habitat are identified as only 
potential improvements; they are not clearly 
identified in the Project Information. 

The purpose of this project is to protect a DAC area 
from stormwater.

This project does not have a yield of water supply 
component; based on the information found in the 
Project Information, a rough estimate is that it may 
cost a rate payer over $200 per year over a 20‐year 
period to pay for the improvements
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Holtville Stormwater Conveyance System and Detention Basin Project
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Imperial IRWMP Project Evaluation and Ranking Criteria

1.  Cost would likely be shared between new and existing rate payers; with at least 75% of 
the costs borne by new users. 
0.  Costs for new water and programs distributed to new and existing rate payers in roughly 
equal proportions. 

4. Promote Economic 
Development

Does the project provide measurable economic benefits to Imperial Region in terms of net 

economic activity, job creation, and revenue generation to IID, Imperial County and Cities? 1 1

2.  Greatest potential for contributing to economic activity, creating jobs, revenue 
generation.  Clear documentation. 
1.  Moderate potential for contributing to economic activity, creating jobs, revenue 
generation.  Limited documentation. 
0. Limited or no potential for contributing to economic activity, creating jobs, revenue 
generation.  No solid documentation. 

Readiness to Proceed Category
1. Timeliness Does the project have the ability for Stakeholders to act quickly to implement a project or 

program without the need for new agreements or additional funding?   
4 4

4.   Immediate, < 1 Year.
3.   Near Term, 1 to 3 Years to develop.
2.   Mid‐term, 3 to 6 Years to develop.
1.   Long‐term, >6 Years to develop.

2.  Technical Feasibility of Project Does the project have technical documentation to evaluate the technical feasibility of the 

project?
2 2

3.  The project has detailed documentation, including reconnaissance, and feasibility studies 
and completed engineering designs.  
2.  The project is partially documented, and has reconnaissance, and/or feasibility studies, 
but incomplete or partial designs. 
1.   The project is not well documented, does not have reconnaissance, and/or feasibility 
studies and has not been designed. 

0.  The project is conceptually defined, but has potential to help meet goals and objectives. 

3.  Environmental Compliance  Does the project have environmental documentation and clearance?  0 0
2.  Existing studies and completed environmental documents.
1.  There are some existing studies or plans to complete studies; a clear plan to complete 
environmental documentation. 
0.  There are no studies or completed environmental documentation. 

4. Permitting Does the project have permits or a plan to obtain permits?  1 0
2.  The permits have been obtained or are in the process.
1.  The permit requirements are known and there is a plan and schedule in place. 
0.  The permit requirements are not known and there is no plan or schedule. 

5. Funding Are the project funding sources well defined?   1 0
2.  Financial plan and commitments are well defined; clear resource commitments to 
maintenance and operations.
1.  Financial plan under development; requires rate payer and/or funding agency approval; 
no defined resource commitments to maintenance and operations.
0.  No financial plan and commitments established; no resources defined for maintenance 
and operations.

Other CDWR Statewide IRWMP Criteria
1.  Provides multiple benefits Does the project provide a range of supply, water quality, flood, ecosystem, conservation, 

recreation, or other benefits? 
1 1

1= Yes
0= No

2.  Involves multiple participants 
and stakeholders

Does the project include multiple stakeholders and participants? 
0 0

Not discussed on the project submittal form.

There is potential for economic benefits in the 
construction of the project as well as facilitating infill 
development and removing barriers to planned 
growth.

Financial plan appears to consist of Prop 84 or 1E 
funds.

Project does not add a new water yield; it does 
require a rate payer to pay for stormwater facilities.

Project protects a DAC area and allows for economic 
development to be allowed in this area.

Contruction could happen in 1‐3 years.

Water quality improvement to  drain and flood 
protection of DAC
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Imperial IRWMP Project Evaluation and Ranking Criteria

2.  Projects involves four or more participants through agreements and funding. 
1.  Project involves two to four participants through agreements and funding. 

0. Projects involves one stakeholder.
3.  Provides regional benefits  Does the project provide tangible regional benefits or only to a single or limited 

stakeholder group?
1 0

1= Yes
0= No

4.  State Program Preferences Does the project support meet the state preferences? 1 1
1= Yes
0= No

5.   Statewide Priorities Does the project support meet the statewide priorities?  1 1
1= Yes
0= No

6.  Climate Change Adaption  Would the project support the region adaption to climate change or reduce the 

vulnerability to the effects of climate change?
1 1

1.  Project would help the region adapt to climate change and reduce the vulnerability to the 
effects of climate change.
0.  Project would not help the region adapt to climate change or reduce the vulnerability to 
the effects of climate change. 

7.  Greenhouse Gas Emissions 
Contribution‐ Project

Does the project affect greenhouse gas emissions in the region?   1 1

1.  The project does not significantly contribute to the GHG emissions relative to other 
projects. 
0.  The project contributes to GHG emissions;  and does not support renewable energy.   

8.  Greenhouse Gas Emissions ‐
Support to Renewable Energy

Does the project support expansion of renewable energy portfolio for the Region or State?  
0 0

1. The project provides clear and tangible support to the expansion of renewable energy in 
the Region or state. 
0.  The project does not support the expansion of renewable energy in the Region or state.

There is potential for climate change 

Project involve flood protection of DAC area.

Ability to control timing of stormwater flows would 
be improved

Project involves flood protection of DAC area.



Subtotal 
Goals

% of 
Goals

Total 
points

% of Total

13 5 7 5%

Project Score
Project ID 40
Project Title Holtville Sewer Master Plan/Map Update Project

Project Review Criteria, Distribution of Available Points

IRWMP Goals 13.5 7.5%
4.5 8.8%
7 29.2%
0 0.0%
2 50.0%

3 1.7%
20 11.1%
7 3 9%

IRWMP Goals
1.  Water Supply Goal
2.  Water Quality Goal
3.  Environmental Protection and Enhancement Goal
4.  Flood Protection and Stormwater Management Goal

Strategic Considerations for IRWM Plan Implementation
Readiness to Proceed Category
Oth CDWR St t id IRWMP C it i 7 3.9%

43.5 24.2%
Other CDWR Statewide IRWMP Criteria

Total Project Score
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Project Reviewed:
Project Number: 40
Project Reviewer: 

Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer
Score Comments Score Comments

 IRWMP Goals
Water Supply Goal

1. Effect to agricultural users of 
water.

Does the project have an effect to water supplies historically available to agriculture?
0 1

2.  No impacts and clearly defined benefits to agricultural water supplies.

1.  Some impacts and no benefits to agricultural water supplies.
0.  Defined and identifiable negative impacts to agricultural water supplies.

2. Improve Water Supply. Does the project provide a firm, verifiable, and sustainable supply that contributes to the 

regional goal of 50 to 100 thousand acre‐feet per year for municipal, commercial, and/or 

industrial demands by 2025? This supply cannot withdraw from current agricultural 

supplies.

0 0

5.  >50,000 acre feet.
4.  25,001 to 50,000 acre feet.
3.  10,001 to 25,000 acre feet.
2.   5001 to 10,000 acre feet.
1.   0 to 5000 acre feet; yield or limited ability to firmly define.

3. Protect Surface Water Rights, 
maintain Colorado River yields.

Would the project optimize and sustain use of Colorado River entitlements through 

development of groundwater storage of underruns?
0 0

2.  The project would provide for storage or use of Colorado River supply.

1.  The project could be integrated with other projects or strategies, or altered to provide for 
storage or use of Colorado River supply.
0.   The project is not, does not, and could not include aspects of storage or use of Colorado 
River Supply. 

4.  Conserves Colorado River 
Supplies.

Would the project implement water conservation measures that demonstrate reasonable 

beneficial use and maintain consistency with established industry standards, state, and 

federal requirements?
0 0

2.  Implements water conservation measures that surpass requirements and strongly 
demonstrate or support documentation of reasonable and beneficial use.
1.  Implements water conservation measures that meet requirements and partially 
demonstrate or support documentation of reasonable and beneficial use.
0.  Does not implement water conservation measures, or measures do not meet 
requirements; does not demonstrate or support documentation of reasonable and 
beneficial use.

5.  Support for in‐lieu uses or 
substitution for Colorado River 
Water.

Would the project provide a source of supply that could be used as a substitute for a 

current use of Colorado River supplies, and allow for reapportionment within the Imperial 

Region?

0 0

1.  Projects would provide a source of supply and allow for reapportionment. 

0.  The project would not create a source of supply that could be used by a current user as a 
substitute for Colorado River supply and subsequent reapportionment. 

6.  Integrate Resource 
Management Strategies.

Will the project apply or integrate Resource Management Strategies? 0 0

2.  Integrates five or more RMS.
1.  Integrates 3‐5 RMS.
0.  Less than three RMS.

Imperial IRWMP Project Review Score Sheet
Holtville Sewer Master Plan/Map Update Project

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

Diversify the regional water supply portfolio to ensure a long‐term, verifiable, reliable, and 
sustainable supply to meet current and future demands 

Not discussed on project submittal form.

Project does not provide a firm supply. There is 
opportunity for the project to identify areas where 
conservation measures can be taken by identifying 
infrastructure conditions.

Not discussed on project submittal form.

The project does not provide conservation measures, 
however there is opportunity to identify areas of 
infrastructure where conservation could apply.

This project includes opportunities for pollution 
prevention and conveyance improvement.

Project is a Sewer Master Plan/Map update; since 
this is a planning project, it does not implement or 
change any water uses

Project is a Sewer Master Plan/Map update; since 
this is a planning project, it does not implement or 
change any water uses
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Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer

Holtville Sewer Master Plan/Map Update Project

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

7.  Plan Consistency. Is the project consistent with City and County General Plan, State or Federal Land Use 

Plan, UWMP, or existing Capital Facility Plan?
2 1

2.  Greatest degree of consistency.  Projects clearly identified in GP or other plan.

1.  Moderate degree of consistency.  Project concepts identified in GP or other plan. 

0.  Limited or no consistency with existing plan. 
8.  Groundwater Rights. Will the project protect correlative groundwater rights or optimize the use of 

groundwater?  
0 1

2.  Sustains and protects use of overlying groundwater users (pumpers); clearly helps to 
prevent or address overdraft or has no impacts on such aquifers.
1.  May sustain and protect use of overlying groundwater users (pumpers); does not prevent 
or address overdraft or has impact on such aquifers.

0. Would not sustain or protect groundwater use of overlying users (pumpers); or could 
have potentially significant impact by causing overdraft.  

Water Quality Goal

1.  Match Water Quality to use. Would the project make beneficial use of poor quality water and provide  economic 

benefits? 
0 0

2. Project would make beneficial use of poor quality source water not otherwise used and 
provide  economic benefits.   
1.  Project would treat water quality to make beneficial use of poor quality water source 
water not otherwise used and provide economic benefits.  
0.  Project would not make beneficial use of poor quality water  source water or provide 
economic benefits. 

2.  Support DACs‐ Wastewater. Would the project support DACs in meeting wastewater disposal and permit requirements; 

create economies of scale; and provide recycled water and reuse opportunities to extend 

Colorado River supplies?

1 1

2.  Brings community into compliance with requirements; creates economies of scale; and 
provides recycled water to extend the Colorado River supply.
1.  Brings community into compliance with requirements; does not create economies of 
scale; or provide recycled water to extend the Colorado River supply.
0.  Does not have any effect on community compliance with requirements; does not create 
economies of scale; or provide recycled water to extend the Colorado River supply.

3.  Support DACs‐ Drinking Water Would the project support DACs in meeting drinking water standards, protecting public 

health, or creating economies of scale?
1 0

2.  Assists DACs to meet standards, address public health threats, and create economies of 
scale.
1.  Assists DACs to meet standards,  does not create economies of scale.

0:  Does not assist DACs to meet drinking water standards or  create economies of scale. 

4. Effect on Existing Waterways Could the project affect the water quality of drains or rivers? 2 1
2.  Project could benefit water quality of drains or rivers.
1.  Project would not provide benefit or have negative impacts on water quality of drains or 
rivers.
0.  Project could have impacts on water quality of drains or rivers.

5.  Comply with Total Maximum 

Daily Loads (TMDLs)
Would the project help the region comply with Regional Water Quality Control Board 

Requirements or implement to stormwater BMPs? 
0 0

2.   Improves compliance with established TMDLs and  implement stormwater BMPs.

General Plan

Not discussed on project submittal form.
Protect water quality for beneficial use consistent with regional community interests and 
the RWQCB Basin Plan through cooperation with stakeholders, local, and state agencies.

Not applicable with this project.

This project could identify where the existing 
infrastructure is out of compliance and could create 
an economy of scale if infrastructure is updated.

There may be opportunity to assist in creation of an 
economic boost if existing infrastructure conditions 
are poor and require fixing, however the project 
itself does not provide that.

Project could benefit water quality by identifying 
areas of aging or sub‐par infrastructure.

It is a planning step towards potential benefit of 
water quality of drains or rivers.

Project is a planning project, focused on sewer 
master plan/map update. Future identified and 
implemented projects may make use of poor quality 
water or have a benefical use.

This project helps with a planning step towards 
compliance requirements, however, it is not an 
implementation or construction of facilities that 
would produce recycled water or reuse opportunities 
to extend CO River supply.
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1.  Improves compliance with established TMDLs or implement stormwater BMPs.  

0.  Does not help meet established TMDLs and does not implement stormwater BMPs.

6.  Preserve or Improve  Would the project preserve or improve quality of groundwater resources? 0 1
2.  Project would improve groundwater quality so that it can be used or would protect 
existing water quality. 
1.  Project would not improve groundwater quality and would not protect existing water 
quality.
0.  Project would not improve groundwater quality or could have potentially significant 
impacts to existing water quality.

Environmental Protection and 
Enhancement Goal
1.  Environmental Enhancements Would the project increase or improve habitat or support mitigation of other impacts?

0 0

2.  Project increases or improves habitat and could support mitigation of other project 
impacts.
1.  Project increases or improves habitat, but cannot be used to support mitigation of other 
project impacts.
0.  Project does not increase or improve habitat. 

2.  Integrated Design Elements  Does the project integrate environmental, open space, parks, or other recreational 

elements into the design to achieve multiple benefits?
0 0

1.  Integrates multiple design elements to provide multiple benefits. 
0.  Does not integrate multiple design elements or provide multiple benefits. 

Flood Protection and Stormwater 
Management Goal

1. Reduce impacts from 

stormwater events 
Would the project help to reduce economic damages; and protect life and property from 

localized stormwater events and runoff from urban areas? 
1 1

2.  Project would reduce economic damages, protect life and property.

1.  Projects would not reduce economic damages or protect life and property. 

0.  Project could increase economic damages or result in potential impacts to life or 
property. 

1. Public Acceptance/Public 
S

Will the project be able to gain public support from the rate paying population? 0 1
2.   High degree of stakeholder support and low potential for conflicts within Imperial 
Region.
1.   Moderate degree of stakeholder support and moderate potential for conflicts within 
Imperial Region.
0.   Limited or no stakeholder support and potential for conflicts within Imperial Region.

2.  Cost Effectiveness Is the cost per acre foot of yield competitive with the other projects in the Region? 0 0
4.  < $150/af.
3.  $151 to $300/af.
2.  $301 ‐ $450/af.
1.  >450/af.

3.  Equitable cost sharing Do the entities that receive the benefits pay for the costs of producing those benefits?
0 0

2.  All costs for new water would be paid for by new users; no effects on current rate base.

Not applicable with this project.

Not applicable with this project.

Not applicable with this project.
Protect and enhance aquatic ecosystems and wildlife habitat consistent with municipal, 
commercial, industrial, and agricultural land uses.

Not applicable with this project.
Protect life and property from flooding and develop regional and local flood protection and 
stormwater management strategies.

Strategic Considerations for IRWM Plan Implementation

Not applicable with this project.

Since this is a planning project only for a sewer 
master plan/map udate, it is roughly estimated to 
cost each household $43.57.
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1.  Cost would likely be shared between new and existing rate payers; with at least 75% of 
the costs borne by new users. 
0.  Costs for new water and programs distributed to new and existing rate payers in roughly 
equal proportions. 

4. Promote Economic 
Development

Does the project provide measurable economic benefits to Imperial Region in terms of net 

economic activity, job creation, and revenue generation to IID, Imperial County and Cities? 0 1

2.  Greatest potential for contributing to economic activity, creating jobs, revenue 
generation.  Clear documentation. 
1.  Moderate potential for contributing to economic activity, creating jobs, revenue 
generation.  Limited documentation. 
0. Limited or no potential for contributing to economic activity, creating jobs, revenue 
generation.  No solid documentation. 

Readiness to Proceed Category
1. Timeliness Does the project have the ability for Stakeholders to act quickly to implement a project or 

program without the need for new agreements or additional funding?   
4 4

4.   Immediate, < 1 Year.
3.   Near Term, 1 to 3 Years to develop.
2.   Mid‐term, 3 to 6 Years to develop.
1.   Long‐term, >6 Years to develop.

2.  Technical Feasibility of Project Does the project have technical documentation to evaluate the technical feasibility of the 

project?
0 2

3.  The project has detailed documentation, including reconnaissance, and feasibility studies 
and completed engineering designs.  
2.  The project is partially documented, and has reconnaissance, and/or feasibility studies, 
but incomplete or partial designs. 
1.   The project is not well documented, does not have reconnaissance, and/or feasibility 
studies and has not been designed. 

0.  The project is conceptually defined, but has potential to help meet goals and objectives. 

3.  Environmental Compliance  Does the project have environmental documentation and clearance?  0 2
2.  Existing studies and completed environmental documents.
1.  There are some existing studies or plans to complete studies; a clear plan to complete 
environmental documentation. 
0.  There are no studies or completed environmental documentation. 

4. Permitting Does the project have permits or a plan to obtain permits?  0 2
2.  The permits have been obtained or are in the process.
1.  The permit requirements are known and there is a plan and schedule in place. 
0.  The permit requirements are not known and there is no plan or schedule. 

5. Funding Are the project funding sources well defined?   1 1
2.  Financial plan and commitments are well defined; clear resource commitments to 
maintenance and operations.
1.  Financial plan under development; requires rate payer and/or funding agency approval; 
no defined resource commitments to maintenance and operations.
0.  No financial plan and commitments established; no resources defined for maintenance 
and operations.

Other CDWR Statewide IRWMP Criteria
1.  Provides multiple benefits Does the project provide a range of supply, water quality, flood, ecosystem, conservation, 

recreation, or other benefits? 
0 0

1= Yes
0= No

2.  Involves multiple participants 
and stakeholders

Does the project include multiple stakeholders and participants? 
0 0

Not applicable with this project. The project would 
be an update of an existing document and therefore 
requires no new technical feasibility documentation.

Not discussed on project submittal form.

The project itself does not, however it could identify 
projects based on infrastructure conditions that 
could provide a contribution to economic activity.

Not applicable with this project. Exempt.

Not applicable with this project.

Project hopes to obtain Prop 84/1E funds.

Exempt

No new water supply created, this is a planning 
effort to help maintain complince with sewer 
requirements.

Project helps plan for future sewer improvements.

Ministerial

Project Information incidates funding sourse is 
limited to DAC rate payers.



Project Reviewed:
Project Number: 40
Project Reviewer: 

Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer

Holtville Sewer Master Plan/Map Update Project

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

2.  Projects involves four or more participants through agreements and funding. 
1.  Project involves two to four participants through agreements and funding. 

0. Projects involves one stakeholder.
3.  Provides regional benefits  Does the project provide tangible regional benefits or only to a single or limited 

stakeholder group?
0 0

1= Yes
0= No

4.  State Program Preferences Does the project support meet the state preferences? 1 1
1= Yes
0= No

5.   Statewide Priorities Does the project support meet the statewide priorities?  1 1
1= Yes
0= No

6.  Climate Change Adaption  Would the project support the region adaption to climate change or reduce the 

vulnerability to the effects of climate change?
1 1

1.  Project would help the region adapt to climate change and reduce the vulnerability to the 
effects of climate change.
0.  Project would not help the region adapt to climate change or reduce the vulnerability to 
the effects of climate change. 

7.  Greenhouse Gas Emissions 
Contribution‐ Project

Does the project affect greenhouse gas emissions in the region?   1 1

1.  The project does not significantly contribute to the GHG emissions relative to other 
projects. 
0.  The project contributes to GHG emissions;  and does not support renewable energy.   

8.  Greenhouse Gas Emissions ‐
Support to Renewable Energy

Does the project support expansion of renewable energy portfolio for the Region or State?  
0 0

1. The project provides clear and tangible support to the expansion of renewable energy in 
the Region or state. 
0.  The project does not support the expansion of renewable energy in the Region or state.

Single stakeholder group (City of Holtville)

There is potential for this project to support an 
adaptation to climate change by highlighting areas of 
infrastructure that could be updated to be more 
efficient.

Project involves sewer master plan for DAC.

Minimal help or affect in adapting to climate change.

Project involves sewer master plan for DAC.



Subtotal 
Goals

% of 
Goals

Total 
points

% of Total

20 5 11 4%

Project Review Criteria, Distribution of Available Points

IRWMP Goals

Project Score
Project ID 41
Project Title Drainage Improvements in the Township of Seeley; County Project No. 5363

20.5 11.4%
9 17.6%

7.5 31.3%
0 0.0%
4 100.0%

7.5 4.2%
23.5 13.1%

6 3 3%

IRWMP Goals
1.  Water Supply Goal
2.  Water Quality Goal
3.  Environmental Protection and Enhancement Goal
4.  Flood Protection and Stormwater Management Goal

Strategic Considerations for IRWM Plan Implementation
Readiness to Proceed Category
Oth CDWR St t id IRWMP C it i 6 3.3%

57.5 31.9%
Other CDWR Statewide IRWMP Criteria

Total Project Score
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Project Reviewed:
Project Number: 41
Project Reviewer: 

Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer
Score Comments Score Comments

 IRWMP Goals
Water Supply Goal

1. Effect to agricultural users of 
water.

Does the project have an effect to water supplies historically available to agriculture?
2 1

2.  No impacts and clearly defined benefits to agricultural water supplies.

1.  Some impacts and no benefits to agricultural water supplies.
0.  Defined and identifiable negative impacts to agricultural water supplies.

2. Improve Water Supply. Does the project provide a firm, verifiable, and sustainable supply that contributes to the 

regional goal of 50 to 100 thousand acre‐feet per year for municipal, commercial, and/or 

industrial demands by 2025? This supply cannot withdraw from current agricultural 

supplies.

0 1

5.  >50,000 acre feet.
4.  25,001 to 50,000 acre feet.
3.  10,001 to 25,000 acre feet.
2.   5001 to 10,000 acre feet.
1.   0 to 5000 acre feet; yield or limited ability to firmly define.

3. Protect Surface Water Rights, 
maintain Colorado River yields.

Would the project optimize and sustain use of Colorado River entitlements through 

development of groundwater storage of underruns?
0 0

2.  The project would provide for storage or use of Colorado River supply.

1.  The project could be integrated with other projects or strategies, or altered to provide for 
storage or use of Colorado River supply.
0.   The project is not, does not, and could not include aspects of storage or use of Colorado 
River Supply. 

4.  Conserves Colorado River 
Supplies.

Would the project implement water conservation measures that demonstrate reasonable 

beneficial use and maintain consistency with established industry standards, state, and 

federal requirements?
0 0

2.  Implements water conservation measures that surpass requirements and strongly 
demonstrate or support documentation of reasonable and beneficial use.
1.  Implements water conservation measures that meet requirements and partially 
demonstrate or support documentation of reasonable and beneficial use.
0.  Does not implement water conservation measures, or measures do not meet 
requirements; does not demonstrate or support documentation of reasonable and 
beneficial use.

5.  Support for in‐lieu uses or 
substitution for Colorado River 
Water.

Would the project provide a source of supply that could be used as a substitute for a 

current use of Colorado River supplies, and allow for reapportionment within the Imperial 

Region?

0 0

1.  Projects would provide a source of supply and allow for reapportionment. 

0.  The project would not create a source of supply that could be used by a current user as a 
substitute for Colorado River supply and subsequent reapportionment. 

6.  Integrate Resource 
Management Strategies.

Will the project apply or integrate Resource Management Strategies? 0 1

2.  Integrates five or more RMS.
1.  Integrates 3‐5 RMS.
0.  Less than three RMS.

Imperial IRWMP Project Review Score Sheet
Drainage Improvements in the Township of Seeley; County Project No. 5363

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

Diversify the regional water supply portfolio to ensure a long‐term, verifiable, reliable, and 
sustainable supply to meet current and future demands 

Not applicable to this project.

Project protects DAC area from stormwater.

Volume of stormwater is not identified as a recycled 
source of supply to meet demands; the stormwater 
is presenlty a nuisance within the community and

the drainage infrastruture would safely convey it 
thru the community. The discharge point of the 
stormwater is not identified in the Project 
Information.  This project would reduce the cost of 
vector control and ensure revenue is not lost from 

missing school attendance.

The Project Information indicates no change in the 
points of delivery from source end use; it does 
describe a change in how stormwater would be 
handled within the community.

Project protects DAC area from stormwater, will 
reduce vector control costs, and will improve road 
walking paths and safety of kids to get to school.



Project Reviewed:
Project Number: 41
Project Reviewer: 

Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer

Drainage Improvements in the Township of Seeley; County Project No. 5363

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

7.  Plan Consistency. Is the project consistent with City and County General Plan, State or Federal Land Use 

Plan, UWMP, or existing Capital Facility Plan?
1 2

2.  Greatest degree of consistency.  Projects clearly identified in GP or other plan.

1.  Moderate degree of consistency.  Project concepts identified in GP or other plan. 

0.  Limited or no consistency with existing plan. 
8.  Groundwater Rights. Will the project protect correlative groundwater rights or optimize the use of 

groundwater?  
0 1

2.  Sustains and protects use of overlying groundwater users (pumpers); clearly helps to 
prevent or address overdraft or has no impacts on such aquifers.
1.  May sustain and protect use of overlying groundwater users (pumpers); does not prevent 
or address overdraft or has impact on such aquifers.

0. Would not sustain or protect groundwater use of overlying users (pumpers); or could 
have potentially significant impact by causing overdraft.  

Water Quality Goal

1.  Match Water Quality to use. Would the project make beneficial use of poor quality water and provide  economic 

benefits? 
1 0

2. Project would make beneficial use of poor quality source water not otherwise used and 
provide  economic benefits.   
1.  Project would treat water quality to make beneficial use of poor quality water source 
water not otherwise used and provide economic benefits.  
0.  Project would not make beneficial use of poor quality water  source water or provide 
economic benefits. 

2.  Support DACs‐ Wastewater. Would the project support DACs in meeting wastewater disposal and permit requirements; 

create economies of scale; and provide recycled water and reuse opportunities to extend 

Colorado River supplies?

0 0

2.  Brings community into compliance with requirements; creates economies of scale; and 
provides recycled water to extend the Colorado River supply.
1.  Brings community into compliance with requirements; does not create economies of 
scale; or provide recycled water to extend the Colorado River supply.
0.  Does not have any effect on community compliance with requirements; does not create 
economies of scale; or provide recycled water to extend the Colorado River supply.

3.  Support DACs‐ Drinking Water Would the project support DACs in meeting drinking water standards, protecting public 

health, or creating economies of scale?
0 0

2.  Assists DACs to meet standards, address public health threats, and create economies of 
scale.
1.  Assists DACs to meet standards,  does not create economies of scale.

0:  Does not assist DACs to meet drinking water standards or  create economies of scale. 

4. Effect on Existing Waterways Could the project affect the water quality of drains or rivers? 2 1
2.  Project could benefit water quality of drains or rivers.
1.  Project would not provide benefit or have negative impacts on water quality of drains or 
rivers.
0.  Project could have impacts on water quality of drains or rivers.

5.  Comply with Total Maximum 

Daily Loads (TMDLs)
Would the project help the region comply with Regional Water Quality Control Board 

Requirements or implement to stormwater BMPs? 
1 2

2.   Improves compliance with established TMDLs and  implement stormwater BMPs.

Protect water quality for beneficial use consistent with regional community interests and 
the RWQCB Basin Plan through cooperation with stakeholders, local, and state agencies.

Project could provide economic benefits.

Project concepts cleary identified.

Project does not change the beneficial use of source 
water; it would provide an improvement to the local 
economy by lowering vector control costs and 
increasing school attendance.

B d h f j i
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1.  Improves compliance with established TMDLs or implement stormwater BMPs.  

0.  Does not help meet established TMDLs and does not implement stormwater BMPs.

6.  Preserve or Improve  Would the project preserve or improve quality of groundwater resources? 1 1
2.  Project would improve groundwater quality so that it can be used or would protect 
existing water quality. 
1.  Project would not improve groundwater quality and would not protect existing water 
quality.
0.  Project would not improve groundwater quality or could have potentially significant 
impacts to existing water quality.

Environmental Protection and 
Enhancement Goal
1.  Environmental Enhancements Would the project increase or improve habitat or support mitigation of other impacts?

0 0

2.  Project increases or improves habitat and could support mitigation of other project 
impacts.
1.  Project increases or improves habitat, but cannot be used to support mitigation of other 
project impacts.
0.  Project does not increase or improve habitat. 

2.  Integrated Design Elements  Does the project integrate environmental, open space, parks, or other recreational 

elements into the design to achieve multiple benefits?
0 0

1.  Integrates multiple design elements to provide multiple benefits. 
0.  Does not integrate multiple design elements or provide multiple benefits. 

Flood Protection and Stormwater 
Management Goal

1. Reduce impacts from 

stormwater events 
Would the project help to reduce economic damages; and protect life and property from 

localized stormwater events and runoff from urban areas? 
2 2

2.  Project would reduce economic damages, protect life and property.

1.  Projects would not reduce economic damages or protect life and property. 

0.  Project could increase economic damages or result in potential impacts to life or 
property. 

1. Public Acceptance/Public 
S

Will the project be able to gain public support from the rate paying population? 2 1
2.   High degree of stakeholder support and low potential for conflicts within Imperial 
Region.
1.   Moderate degree of stakeholder support and moderate potential for conflicts within 
Imperial Region.
0.   Limited or no stakeholder support and potential for conflicts within Imperial Region.

2.  Cost Effectiveness Is the cost per acre foot of yield competitive with the other projects in the Region? 0 0
4.  < $150/af.
3.  $151 to $300/af.
2.  $301 ‐ $450/af.
1.  >450/af.

3.  Equitable cost sharing Do the entities that receive the benefits pay for the costs of producing those benefits?
0 0

2.  All costs for new water would be paid for by new users; no effects on current rate base.

Purpose of project is for flood/stormwater 
management and has potential to improve 
compliance, although not necessarily stated.

Protect and enhance aquatic ecosystems and wildlife habitat consistent with municipal, 
commercial, industrial, and agricultural land uses.

Protect life and property from flooding and develop regional and local flood protection and 
stormwater management strategies.

Strategic Considerations for IRWM Plan Implementation

Not applicable to this project.

Based on the type of project, improvements to storm 

drainage, this would implement a stormwater BMP 
although not discussed directly in the Project 
Information.

Improvements to habitat are not identified in the 
Project Information. 

The purpose of this project is to protect a DAC area 
from stormwater, improve drainage system for 
stormwater, and reduce economic damage from 

storm events.

This project does not have a yield of water supply 
component; based on the information found in the 
Project Information, a rough estimate is that it may 
have a benefit cost ratio of 1.78.  A statement is 
contained in the Project Information regarding costs; 
useful life of project is 50‐years.
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1.  Cost would likely be shared between new and existing rate payers; with at least 75% of 
the costs borne by new users. 
0.  Costs for new water and programs distributed to new and existing rate payers in roughly 
equal proportions. 

4. Promote Economic 
Development

Does the project provide measurable economic benefits to Imperial Region in terms of net 

economic activity, job creation, and revenue generation to IID, Imperial County and Cities? 1 1

2.  Greatest potential for contributing to economic activity, creating jobs, revenue 
generation.  Clear documentation. 
1.  Moderate potential for contributing to economic activity, creating jobs, revenue 
generation.  Limited documentation. 
0. Limited or no potential for contributing to economic activity, creating jobs, revenue 
generation.  No solid documentation. 

Readiness to Proceed Category
1. Timeliness Does the project have the ability for Stakeholders to act quickly to implement a project or 

program without the need for new agreements or additional funding?   
3 3

4.   Immediate, < 1 Year.
3.   Near Term, 1 to 3 Years to develop.
2.   Mid‐term, 3 to 6 Years to develop.
1.   Long‐term, >6 Years to develop.

2.  Technical Feasibility of Project Does the project have technical documentation to evaluate the technical feasibility of the 

project?
2 2

3.  The project has detailed documentation, including reconnaissance, and feasibility studies 
and completed engineering designs.  
2.  The project is partially documented, and has reconnaissance, and/or feasibility studies, 
but incomplete or partial designs. 
1.   The project is not well documented, does not have reconnaissance, and/or feasibility 
studies and has not been designed. 

0.  The project is conceptually defined, but has potential to help meet goals and objectives. 

3.  Environmental Compliance  Does the project have environmental documentation and clearance?  0 1
2.  Existing studies and completed environmental documents.
1.  There are some existing studies or plans to complete studies; a clear plan to complete 
environmental documentation. 
0.  There are no studies or completed environmental documentation. 

4. Permitting Does the project have permits or a plan to obtain permits?  1 1
2.  The permits have been obtained or are in the process.
1.  The permit requirements are known and there is a plan and schedule in place. 
0.  The permit requirements are not known and there is no plan or schedule. 

5. Funding Are the project funding sources well defined?   1 2
2.  Financial plan and commitments are well defined; clear resource commitments to 
maintenance and operations.
1.  Financial plan under development; requires rate payer and/or funding agency approval; 
no defined resource commitments to maintenance and operations.
0.  No financial plan and commitments established; no resources defined for maintenance 
and operations.

Other CDWR Statewide IRWMP Criteria
1.  Provides multiple benefits Does the project provide a range of supply, water quality, flood, ecosystem, conservation, 

recreation, or other benefits? 
0 0

1= Yes
0= No

2.  Involves multiple participants 
and stakeholders

Does the project include multiple stakeholders and participants? 
0 0

Design documentation was not provided. Project 
description; environmental questionnaire; benefit‐
cost analysis report; and Seeley Area Drainage 
Master Plan, all of which are a part of the Hazard 
Mitigation Grant Program (HMGP) application 
submitted under FEMA's DR‐1911.

Not applicable to this project.

Prevents economic damages to an area.

Project does not add a new water yield; it does 
require a rate payer to pay for stormwater facilities.

Project protects a DAC area and helps economy of 
this area.

Construction could happen in 1‐3 years.

Request will be made for Prop 1E funds to match 
potential FEMA funds.

Project provides stormwater protection to DAC 
community.
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2.  Projects involves four or more participants through agreements and funding. 
1.  Project involves two to four participants through agreements and funding. 

0. Projects involves one stakeholder.
3.  Provides regional benefits  Does the project provide tangible regional benefits or only to a single or limited 

stakeholder group?
0 0

1= Yes
0= No

4.  State Program Preferences Does the project support meet the state preferences? 1 1
1= Yes
0= No

5.   Statewide Priorities Does the project support meet the statewide priorities?  1 1
1= Yes
0= No

6.  Climate Change Adaption  Would the project support the region adaption to climate change or reduce the 

vulnerability to the effects of climate change?
0 1

1.  Project would help the region adapt to climate change and reduce the vulnerability to the 
effects of climate change.
0.  Project would not help the region adapt to climate change or reduce the vulnerability to 
the effects of climate change. 

7.  Greenhouse Gas Emissions 
Contribution‐ Project

Does the project affect greenhouse gas emissions in the region?   1 1

1.  The project does not significantly contribute to the GHG emissions relative to other 
projects. 
0.  The project contributes to GHG emissions;  and does not support renewable energy.   

8.  Greenhouse Gas Emissions ‐
Support to Renewable Energy

Does the project support expansion of renewable energy portfolio for the Region or State?  
0 0

1. The project provides clear and tangible support to the expansion of renewable energy in 
the Region or state. 
0.  The project does not support the expansion of renewable energy in the Region or state.

Project involves storm water protection of DAC area.

Ability to control timing of stormwater flows would 
be improved

Project involves storm water protection of DAC area.
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Project ID 46
Project Title Large‐Scale Microalgal Cultivation on Recently‐Exposed Playa Lands for Improving Salton Sea Water Qu

Project Review Criteria, Distribution of Available Points

Project Score

IRWMP Goals 34 18.9%
15 29.4%
9 37.5%
8 100.0%
2 50.0%

11.5 6.4%
21.5 11.9%
14 5 8 1%

Strategic Considerations for IRWM Plan Implementation
Readiness to Proceed Category
Oth CDWR St t id IRWMP C it i

IRWMP Goals
1.  Water Supply Goal
2.  Water Quality Goal
3.  Environmental Protection and Enhancement Goal
4.  Flood Protection and Stormwater Management Goal

14.5 8.1%
81.5 45.3%

Other CDWR Statewide IRWMP Criteria
Total Project Score
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Criteria Question/Performance Measures Reviewer  Reviewer Reviewer  Reviewer
Score Comments Score Comments

 IRWMP Goals
Water Supply Goal

1. Effect to agricultural users of 
water.

Does the project have an effect to water supplies historically available to agriculture?
2 1

2.  No impacts and clearly defined benefits to agricultural water supplies.

1.  Some impacts and no benefits to agricultural water supplies.
0.  Defined and identifiable negative impacts to agricultural water supplies.

2. Improve Water Supply. Does the project provide a firm, verifiable, and sustainable supply that contributes to the 

regional goal of 50 to 100 thousand acre‐feet per year for municipal, commercial, and/or 

industrial demands by 2025? This supply cannot withdraw from current agricultural 

supplies.

1 0

5.  >50,000 acre feet.
4.  25,001 to 50,000 acre feet.
3.  10,001 to 25,000 acre feet.
2.   5001 to 10,000 acre feet.
1.   0 to 5000 acre feet; yield or limited ability to firmly define.

3. Protect Surface Water Rights, 
maintain Colorado River yields.

Would the project optimize and sustain use of Colorado River entitlements through 

development of groundwater storage of underruns?
0 0

2.  The project would provide for storage or use of Colorado River supply.

1.  The project could be integrated with other projects or strategies, or altered to provide for 
storage or use of Colorado River supply.
0.   The project is not, does not, and could not include aspects of storage or use of Colorado 
River Supply. 

4.  Conserves Colorado River 
Supplies.

Would the project implement water conservation measures that demonstrate reasonable 

beneficial use and maintain consistency with established industry standards, state, and 

federal requirements?
1 1

2.  Implements water conservation measures that surpass requirements and strongly 
demonstrate or support documentation of reasonable and beneficial use.
1.  Implements water conservation measures that meet requirements and partially 
demonstrate or support documentation of reasonable and beneficial use.
0.  Does not implement water conservation measures, or measures do not meet 
requirements; does not demonstrate or support documentation of reasonable and 
beneficial use.

5.  Support for in‐lieu uses or 
substitution for Colorado River 
Water.

Would the project provide a source of supply that could be used as a substitute for a 

current use of Colorado River supplies, and allow for reapportionment within the Imperial 

Region?

0 0

1.  Projects would provide a source of supply and allow for reapportionment. 

0.  The project would not create a source of supply that could be used by a current user as a 
substitute for Colorado River supply and subsequent reapportionment. 

6.  Integrate Resource 
Management Strategies.

Will the project apply or integrate Resource Management Strategies? 2 2

2.  Integrates five or more RMS.
1.  Integrates 3‐5 RMS.
0.  Less than three RMS.

Imperial IRWMP Project Review Score Sheet
Large‐Scale Microalgal Cultivation on Recently‐Exposed Playa Lands for Improving Salton 

Melissa Cansdale/Sam Schaeffer Combo

Imperial IRWMP Project Evaluation and Ranking Criteria

Diversify the regional water supply portfolio to ensure a long‐term, verifiable, reliable, and 
sustainable supply to meet current and future demands 

The project, once operational, would require a 
supply or water; it is stated in the Project 
Information this may be from IID irrigation water.

No water supply yield estimate provided in project 
submital form; this project is more of a new use, 
reuse, or use of treated water that is reclaimed.

The project is to make use of exiting water supply, 
reuse, or reclaimed water; storage is accomplished in 
the CO River System.

The Project would conserve local water by reuse or 
by making use of water the is from reclaimed supply.

See previous question comment.
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7.  Plan Consistency. Is the project consistent with City and County General Plan, State or Federal Land Use 

Plan, UWMP, or existing Capital Facility Plan?
1 1

2.  Greatest degree of consistency.  Projects clearly identified in GP or other plan.

1.  Moderate degree of consistency.  Project concepts identified in GP or other plan. 

0.  Limited or no consistency with existing plan. 
8.  Groundwater Rights. Will the project protect correlative groundwater rights or optimize the use of 

groundwater?  
0 1

2.  Sustains and protects use of overlying groundwater users (pumpers); clearly helps to 
prevent or address overdraft or has no impacts on such aquifers.
1.  May sustain and protect use of overlying groundwater users (pumpers); does not prevent 
or address overdraft or has impact on such aquifers.

0. Would not sustain or protect groundwater use of overlying users (pumpers); or could 
have potentially significant impact by causing overdraft.  

Water Quality Goal

1.  Match Water Quality to use. Would the project make beneficial use of poor quality water and provide  economic 

benefits? 
2 1

2. Project would make beneficial use of poor quality source water not otherwise used and 
provide  economic benefits.   
1.  Project would treat water quality to make beneficial use of poor quality water source 
water not otherwise used and provide economic benefits.  
0.  Project would not make beneficial use of poor quality water  source water or provide 
economic benefits. 

2.  Support DACs‐ Wastewater. Would the project support DACs in meeting wastewater disposal and permit requirements; 

create economies of scale; and provide recycled water and reuse opportunities to extend 

Colorado River supplies?

0 0

2.  Brings community into compliance with requirements; creates economies of scale; and 
provides recycled water to extend the Colorado River supply.
1.  Brings community into compliance with requirements; does not create economies of 
scale; or provide recycled water to extend the Colorado River supply.
0.  Does not have any effect on community compliance with requirements; does not create 
economies of scale; or provide recycled water to extend the Colorado River supply.

3.  Support DACs‐ Drinking Water Would the project support DACs in meeting drinking water standards, protecting public 

health, or creating economies of scale?
0 0

2.  Assists DACs to meet standards, address public health threats, and create economies of 
scale.
1.  Assists DACs to meet standards,  does not create economies of scale.

0:  Does not assist DACs to meet drinking water standards or  create economies of scale. 

4. Effect on Existing Waterways Could the project affect the water quality of drains or rivers? 2 2
2.  Project could benefit water quality of drains or rivers.
1.  Project would not provide benefit or have negative impacts on water quality of drains or 
rivers.
0.  Project could have impacts on water quality of drains or rivers.

5.  Comply with Total Maximum 

Daily Loads (TMDLs)
Would the project help the region comply with Regional Water Quality Control Board 

Requirements or implement to stormwater BMPs? 
0 0

2.   Improves compliance with established TMDLs and  implement stormwater BMPs.

Protect water quality for beneficial use consistent with regional community interests and 
the RWQCB Basin Plan through cooperation with stakeholders, local, and state agencies.

If project relies on reuse or reclaimed water, may 
bennefit GW.  If project uses water form exisitn IID 
Irr water, then it may be a competing use and impact 
overdraft. 

Project is the end use of a poor quality water that 
has been treated/reclaimed and it would provide 
some level of economic benefit.

Project is not directly making use of wastewater.
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1.  Improves compliance with established TMDLs or implement stormwater BMPs.  

0.  Does not help meet established TMDLs and does not implement stormwater BMPs.

6.  Preserve or Improve  Would the project preserve or improve quality of groundwater resources? 1 1
2.  Project would improve groundwater quality so that it can be used or would protect 
existing water quality. 
1.  Project would not improve groundwater quality and would not protect existing water 
quality.
0.  Project would not improve groundwater quality or could have potentially significant 
impacts to existing water quality.

Environmental Protection and 
Enhancement Goal
1.  Environmental Enhancements Would the project increase or improve habitat or support mitigation of other impacts?

2 2

2.  Project increases or improves habitat and could support mitigation of other project 
impacts.
1.  Project increases or improves habitat, but cannot be used to support mitigation of other 
project impacts.
0.  Project does not increase or improve habitat. 

2.  Integrated Design Elements  Does the project integrate environmental, open space, parks, or other recreational 

elements into the design to achieve multiple benefits?
1 1

1.  Integrates multiple design elements to provide multiple benefits. 
0.  Does not integrate multiple design elements or provide multiple benefits. 

Flood Protection and Stormwater 
Management Goal

1. Reduce impacts from 

stormwater events 
Would the project help to reduce economic damages; and protect life and property from 

localized stormwater events and runoff from urban areas? 
1 1

2.  Project would reduce economic damages, protect life and property.

1.  Projects would not reduce economic damages or protect life and property. 

0.  Project could increase economic damages or result in potential impacts to life or 
property. 

1. Public Acceptance/Public 
S

Will the project be able to gain public support from the rate paying population? 0 1
2.   High degree of stakeholder support and low potential for conflicts within Imperial 
Region.
1.   Moderate degree of stakeholder support and moderate potential for conflicts within 
Imperial Region.
0.   Limited or no stakeholder support and potential for conflicts within Imperial Region.

2.  Cost Effectiveness Is the cost per acre foot of yield competitive with the other projects in the Region? 0 4
4.  < $150/af.
3.  $151 to $300/af.
2.  $301 ‐ $450/af.
1.  >450/af.

3.  Equitable cost sharing Do the entities that receive the benefits pay for the costs of producing those benefits?
0 1

2.  All costs for new water would be paid for by new users; no effects on current rate base.

Not provided on project submittal form.

Protect and enhance aquatic ecosystems and wildlife habitat consistent with municipal, 
commercial, industrial, and agricultural land uses.

Protect life and property from flooding and develop regional and local flood protection and 
stormwater management strategies.

Strategic Considerations for IRWM Plan Implementation

Not applicable

Based on the Project information, it will make use of 
a supply or reuse of reclaimed water.

Project has potential to imoprove habitat.

Project stated purpose is primarily for growth of 
Microalgal, not flood retention.

No cost per af of water yield provided in Project 
information.  It is possible the project pays for the 
water it receives, therefore, a higher score was 
given.  
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1.  Cost would likely be shared between new and existing rate payers; with at least 75% of 
the costs borne by new users. 
0.  Costs for new water and programs distributed to new and existing rate payers in roughly 
equal proportions. 

4. Promote Economic 
Development

Does the project provide measurable economic benefits to Imperial Region in terms of net 

economic activity, job creation, and revenue generation to IID, Imperial County and Cities? 1 1

2.  Greatest potential for contributing to economic activity, creating jobs, revenue 
generation.  Clear documentation. 
1.  Moderate potential for contributing to economic activity, creating jobs, revenue 
generation.  Limited documentation. 
0. Limited or no potential for contributing to economic activity, creating jobs, revenue 
generation.  No solid documentation. 

Readiness to Proceed Category
1. Timeliness Does the project have the ability for Stakeholders to act quickly to implement a project or 

program without the need for new agreements or additional funding?   
4 2

4.   Immediate, < 1 Year.
3.   Near Term, 1 to 3 Years to develop.
2.   Mid‐term, 3 to 6 Years to develop.
1.   Long‐term, >6 Years to develop.

2.  Technical Feasibility of Project Does the project have technical documentation to evaluate the technical feasibility of the 

project?
1 2

3.  The project has detailed documentation, including reconnaissance, and feasibility studies 
and completed engineering designs.  
2.  The project is partially documented, and has reconnaissance, and/or feasibility studies, 
but incomplete or partial designs. 
1.   The project is not well documented, does not have reconnaissance, and/or feasibility 
studies and has not been designed. 

0.  The project is conceptually defined, but has potential to help meet goals and objectives. 

3.  Environmental Compliance  Does the project have environmental documentation and clearance?  2 1
2.  Existing studies and completed environmental documents.
1.  There are some existing studies or plans to complete studies; a clear plan to complete 
environmental documentation. 
0.  There are no studies or completed environmental documentation. 

4. Permitting Does the project have permits or a plan to obtain permits?  2 1
2.  The permits have been obtained or are in the process.
1.  The permit requirements are known and there is a plan and schedule in place. 
0.  The permit requirements are not known and there is no plan or schedule. 

5. Funding Are the project funding sources well defined?   1 1
2.  Financial plan and commitments are well defined; clear resource commitments to 
maintenance and operations.
1.  Financial plan under development; requires rate payer and/or funding agency approval; 
no defined resource commitments to maintenance and operations.
0.  No financial plan and commitments established; no resources defined for maintenance 
and operations.

Other CDWR Statewide IRWMP Criteria
1.  Provides multiple benefits Does the project provide a range of supply, water quality, flood, ecosystem, conservation, 

recreation, or other benefits? 
0 1

1= Yes
0= No

2.  Involves multiple participants 
and stakeholders

Does the project include multiple stakeholders and participants? 
0 1

Not applicable

Seeking Prop 84/1E funds

Since all identified funding is for a development of 
Microalgal site, and it is requested as a grant with 
some local cost share, some small effect on current 
rate base.

Project information states potential for positive 
economic activity. 

Project sponsor is ready, funding is not in place; IID 
will offer in‐kind services in support of the project.

Project is to advance a demonstration level site to a 
larger‐scale.

Statement of a local cost match and proposed 
budget, but no documented funding source.
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2.  Projects involves four or more participants through agreements and funding. 
1.  Project involves two to four participants through agreements and funding. 

0. Projects involves one stakeholder.
3.  Provides regional benefits  Does the project provide tangible regional benefits or only to a single or limited 

stakeholder group?
1 1

1= Yes
0= No

4.  State Program Preferences Does the project support meet the state preferences? 1 1
1= Yes
0= No

5.   Statewide Priorities Does the project support meet the statewide priorities?  1 1
1= Yes
0= No

6.  Climate Change Adaption  Would the project support the region adaption to climate change or reduce the 

vulnerability to the effects of climate change?
0 1

1.  Project would help the region adapt to climate change and reduce the vulnerability to the 
effects of climate change.
0.  Project would not help the region adapt to climate change or reduce the vulnerability to 
the effects of climate change. 

7.  Greenhouse Gas Emissions 
Contribution‐ Project

Does the project affect greenhouse gas emissions in the region?   1 1

1.  The project does not significantly contribute to the GHG emissions relative to other 
projects. 
0.  The project contributes to GHG emissions;  and does not support renewable energy.   

8.  Greenhouse Gas Emissions ‐
Support to Renewable Energy

Does the project support expansion of renewable energy portfolio for the Region or State?  
0 1

1. The project provides clear and tangible support to the expansion of renewable energy in 
the Region or state. 
0.  The project does not support the expansion of renewable energy in the Region or state.

Harvested algae biomass can be used to produce 
biogas for electricity and biofuel for vehicles or to 
run generators.
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For additional information see the Imperial IRWMP web site: 
 http://www.imperialirwmp.org 
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Integrated Engineers &  
Contractors Corporation 
 
8795 Folsom Boulevard 
Suite 205 
Sacramento, California 95826 
 
916-383-6000 
916-383-6010 Fax 

 

 

Memorandum  
To: GEI Consultants, Inc. 

From: Brandon Doering, Eddie Jordan 

CC:  

Date: January 25, 2010 

Re: Imperial Irrigation District Power Plant Water Use Evaluation 

Introduction 

Integrated Engineers and Contractors (IEC) has been engaged by GEI Consultants to research power 

plant related water issues in the Imperial Irrigation District (IID) service area as part of a larger study 

being conducted by GEI. The tasks requested included: 

 A general review and summary of the current best practices and technologies related to power 

plant water usage. 

 An economic comparison of technologies related to power plant water treatment and cooling 

requirements. 

 A general review of current operating practices at the power plants in the IID service area, with 

a focus on the predominant geothermal facilities, plant water usage, and conservation 

practices. 

 A summary of regulations governing water usage affecting IID area power plants, including 

state, local, and special district policies, including those of the California Energy Commission. 

This study is intended to be an overview, rather than an in-depth analysis of individual plants or 

technologies. The recommendations presented are accurate as far as the available data allows, and are 

intended as a guide to further in-depth analysis prior to implementation. 

Following the study itself, several Appendices are attached, which provide more comprehensive 

information on power plant types in general and water usage and treatments within those plants. 



 

Page | 2  
 

Summary of Findings 

This evaluation focuses on power plant cooling technologies, as cooling systems are the predominant 

water users within most power plants. The study and cost comparison of cooling technologies takes into 

account the effects of the unique climate of the Imperial Valley, and demonstrates the significant effect 

of that climate on power plant performance and design. The most efficient way to generate electrical 

power on demand is still dependent on the Rankine thermal cycle, which requires the ability to 

effectively remove a large quantity of waste heat from the system, and water is still the simplest and 

most effective medium for the transport of that heat. In comparison with wet cooling, dry cooling 

methods are estimated to increase power generation cost by 17% or more, and would result in a 

decrease in power production of up to 40% on hotter days and from 5% to 10% annually. Hybrid wet/dry 

systems do alleviate some of this impact, but are still substantially more expensive than wet cooling 

systems. 

Although dry and hybrid cooling systems have these drawbacks, the increasing scarcity of water 

resources is forcing changes in power plant design philosophy, often through increased regulatory 

pressure. The current regulatory environment is strongly encouraging, although not yet requiring, a 

change to dry or significantly reduced water use cooling options. This pressure, along with increased 

costs of water supplies, water-related environmental studies, and compliance with water regulations, 

and the increasing price of electricity, is making dry and hybrid cooling more feasible. As a result, it is 

recommended that future power plants provide engineering and economic data as part of the 

development review process to make the case for use of wet cooling in lieu of more water efficient 

technologies if they are to rely on IID Colorado River water. More specifically, IID should request that 

project developers submit the following information when requesting water from IID: 

1. General project description.  

2. Energy output.  

3. Site description – before and after project completion.  

4. Engineering description of facilities.  

5. Project schedule.  

6. Water Supply Assessment (WSA) or if no WSA was required, information consistent with the 

requirements for a WSA, including pre- and post- project water budgets.  

7. All current and future alternative water supply sources considered for the project and 

engineering and economic evaluations demonstrating reasons for rejection of such sources.  

8. Engineering and economic evaluation of best management practices (BMP) intended to reduce 

IID raw water demands, including consideration of BMP’s currently adopted or proposed by the 

CEC/IID to reduce fresh water use and cooling water requirements (i.e. dry/hybrid cooling).  

9. If full water use BMP compliance will not be applicable, an explanation as to all non-

conformances with BMP’s, including an analysis of the financial and environmental feasibility of 

full compliance with all water use BMP’s. 

10. Evaluation of potentially significant environmental impacts and mitigations related to water 

supply, water use and drainage. 
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This information provided by the developers can be used to make findings and determinations regarding 

available water supplies and provide these to the lead agency along with any additional comments and 

conditions which will be required (e.g.; BMPs) to mitigate for any potentially significant impacts to IID 

water supplies or current users. 

Existing geothermal plants requiring at least some water for cooling can also work to reduce water use 

through reclamation, and seeking or creating better quality water sources. Because the quantity of 

cooling water required often depends on the quality of the water available, a cleaner water source may 

offset some of the water volume required. 

The concern for, and protection of, water resources remains an important topic for the foreseeable 

future. As some of the largest users of water, power plants will increasingly be the focus of public and 

regulatory scrutiny. Continuing efforts to identify and take advantage of water conservation 

opportunities and technologies will remain critical to their successful operation. 
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Imperial Irrigation District Case Studies 
 

The predominant source of power generation in the Imperial Valley is geothermal, due to the unique 

geography found in the Salton Sink area. This being the case, the focus of the case studies of area power 

plants discussed on the following pages will rest solely on geothermal facilities.  

Salton Sea KGRA Power Plants 

The Salton Sea Known Geothermal Resource Area (KGRA) is located just to the southeast of the Salton 

Sea itself, and approximately 5 miles northwest of the town of Calipatria. This resource has the highest 

available geothermal fluid temperatures of any of the Imperial Valley geothermal sites, lending it well to 

flash steam generation technology. All of the ten existing power plants and most of the proposed plants 

in this area have been developed and are operated by one company, CalEnergy Generation. Two plants 

are currently under development by Catalyst Hannon Armstrong Renewables, LLC. 

All of the existing CalEnergy sites are similar in construction and operation. The Salton Sea resource 

provides these plants with highly saline geothermal fluid at more than 500°F through the plant 

production wells. This brine is flashed to produce steam in single, dual, or multiple stages, depending on 

the turbine construction. The steam is cleaned to remove damaging minerals and contaminants, and fed 

to the power turbines to generate electricity. The remaining un-vaporized brine, which becomes 

supersaturated with silica, is processed to reduce the silica content and to lower the suspended solids 

content of the clarified brine. The brine is then re-injected into the earth, along with supplemental 

water from the IID canal to maintain adequate fluid levels in the geothermal reservoir. 

Water usage at these plants is similar to the water usage at other steam plants, but these flash steam 

plants generate some of the required water as part of the power generation process. After the steam 

passes through the power turbines, it is cooled and condensed. Since the steam comes from the 

geothermal brine, rather than a boiler system, the steam condensate is not returned to the power cycle 

as it is in a traditional closed-loop steam cycle. Instead, the condensate becomes the primary source of 

water for plant process uses, including pump seal water, scrubber wash water, and cooling tower 

makeup. The quantity of condensate produced from the geothermal steam is adequate to supply much 

of the plant water needed. This significantly reduces the amount of water required from external 

sources, as compared to the quantities used by other power plants, when compared on a per-megawatt 

basis. Supplemental water required for plant operations, including cooling tower makeup and injection 

water, is provided from the IID network of supply canals. This external source is also used for all of the 

domestic water needs after reverse osmosis treatment. 

The plant cooling needs are handled by closed-loop evaporative (wet) cooling towers. As mentioned 

above, the cooling tower makeup supply uses condenser water first, and then filtered IID canal water as 

needed. Because the condenser water is a very clean source (similar to distilled water), these cooling 

towers can normally achieve as many as twenty cycles of concentration before blowdown is required, as 

compared with ten cycles at most traditional steam power plants.  
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Plant waste water is disposed of on site. Cooling tower blowdown, reverse osmosis reject, and other 

process wastewaters are collected and returned to the earth through a dedicated injection well at each 

plant. 

A unique characteristic of the Salton Sea area is the presence of artesian wells. These wells have greater 

natural pressure than other areas, and this pressure minimizes pumping power and other parasitic loads 

of the power plant. 

A table of the CalEnergy plant names, power output capacities, and historical water usage is provided 

below: 

Table 1: CalEnergy Plants in the Salton Sea KGRA 

Plant Name: Type: Capacity (MW Net) IID Water Use (AFY)* AFY/MW 

Salton Sea 1 
Salton Sea 2 

Dual Flash 
10.0 
17.0 1033.3 

(Combined meter) 
 

6.26 Salton Sea 3 
Salton Sea 4 

Dual Flash 
50.0 
43.0 

Salton Sea 5 Dual Flash 45.0 

Del Ranch (Hoch) Dual Flash 42.0 

2461.1 
(Combined meter) 

15.0 
Vulcan Dual Flash 38.0 

Leathers Dual Flash 42.0 

Elmore Dual Flash 42.0 

CE Turbo Single Flash 10.0 0.0 0.0 

Black Rock 1,2,3 
(Proposed ) 

Single Flash 195 483 Est. 2.5 

Black Rock 4,5,6 
(Proposed) 

Single Flash 195 483 Est. 2.5 

*Past 5 year average use provided by CalEnergy from IID billing records. 

 

CalEnergy’s proposed Black Rock facilities utilize a single flash technology to produce steam. The 

remaining brine is then re-injected at a higher temperature; which minimizes the silica fallout. In 

addition to the above CalEnergy plants, another firm, Catalyst Hannon Armstrong Renewables (CHAR, 

LLC), is developing two identical power plants located just to the northeast of the CalEnergy complex. 

Because the geothermal resource is basically the same, the CHAR plants will utilize dual flash technology 

similar in design type and operation to the other Salton Sea plants. These plants will also use the same 

500°F geothermal resource and the plants will use flash steam technology. The condensate water 

produced will be used in wet cooling towers, with supplemental water to be provided from IID canals. 

Following is the planned output and water usage data: 

Table 2: Proposed CHAR Plants in the Salton Sea KGRA 

Plant Name: Type: Capacity (MW Net) IID Water Use (AFY) AFY/MW 

Hudson Ranch 1 Dual Flash 49.9 850 Est. 17.0 

Hudson Ranch 2 Dual Flash 49.9 850 Est. 17.0 
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East Mesa KGRA 

The East Mesa geothermal resource area is located approximately 18 miles from El Centro on the east 

side of the Imperial Valley. The East Mesa area is generally a lower-temperature resource than the 

Salton Sea KGRA, and primarily supports binary cycle geothermal plants. The power generation facilities 

include the Ormesa and GEM plants, which are owned and operated by Ormat Technologies, Inc. 

Ormat employs their proprietary Ormat Energy Converter (OEC) modular power plants at each of the 

Ormesa facilities. These units utilize a binary cycle based on a working fluid of isopentane. The 

geothermal brine is used to vaporize the working fluid in the OEC unit, and then is returned to the 

ground through a set of injection wells to be reheated. The vaporized working fluid, contained in a 

closed system, drives the turbine, and then is cooled and condensed in a heat exchanger, completing the 

cycle. 

Water usage is primarily for condenser cooling. The Ormesa plant cooling is handled by wet cooling 

towers, which are supplied with makeup water from the IID canal system. Water usage at the Ormesa 

plants is higher than for other types of thermal power plants, which is typical of plants using lower-

temperature heat resources, such as the East Mesa KGRA. In a plant utilizing a lower-temperature heat 

resource, more heat must be removed from the condenser for each unit of electricity generated, in 

comparison with plants using higher-temperature heat resources, such as flash steam geothermal and 

fossil fueled steam plants. Compounding the higher water use required for cooling, the binary plants 

have no steam condensate available to offset the water needed in the cooling towers. 

Despite the generally lower temperature of the East Mesa, there are wells producing brine of sufficient 

temperature to operate some flash steam generation units. The GEM II and III facilities use upgraded 

flash technology coupled with OEC units to produce power. The condensate recovered from the flashed 

steam is used to cool the plants, reducing the need for cooling water. 

The East Mesa KGRA brine production wells are usually lower temperature and pressure than those in 

the Salton Sea area. The depth of these wells requires more pumping power and increased parasitic 

loads for these facilities. 

Table 3: Ormat Plants in the East Mesa KGRA 

Plant Name: Type: Capacity (MW Net) IID Water Use (AFY)* AFY/MW 

Ormesa 1 Binary 38.0 1609 42.3 

Ormesa 1E Binary 8.0 693 86.7 

Ormesa 1H Binary 12.0 1010 84.2 

Ormesa 2 Binary 18.0 1719 95.5 

GEM 2 Dual Flash 22.0 - - 

GEM 3 Dual Flash 18.0 - - 

*Past 5 year average use from delivery gate meters. 
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Heber KGRA 

The Heber plants are also owned and operated by Ormat, and both have been upgraded from their 

original configurations with the installation of additional binary OEC units. 

Heber 1 is primarily a flash steam plant. The geothermal brine is flashed in two stages to produce steam 

for the primary generators, while the added binary-powered generator uses the heat energy still 

remaining in the turbine exhaust to generate additional power. As with other flash plants, the steam 

condensate is reused, reducing the water required from external sources. The only significant water use 

is for cooling tower water makeup. The cooling system is an evaporative (wet) system, and all makeup 

water not supplied by condensate is provided by water from the IID canal, following filtering to remove 

sediments and organic material. The spent brine, cooling tower blowdown, and excess condensate is re-

injected into the earth. 

The geothermal resource at the Heber 2 plant is not hot enough to be effectively used in a flash system. 

Instead, Heber 2 is a binary system based on the Organic Rankine Cycle (ORC) and utilizing eight 

proprietary Ormat Energy Converter (OEC) generating units. The brine pumped from the production 

wells is passed through the OEC heat exchangers, where it vaporizes the isopentane working fluid. The 

vapor drives the turbines, generating electricity, and then passes to the condenser, where it returns to a 

liquid state. The condensers are cooled by a closed-loop wet cooling tower system. Since all of the 

geothermal brine is returned to the resource aquifer, and none is used for steam production, there is no 

condensate to be recovered for other uses. All of the cooling tower makeup water is therefore supplied 

from the IID canal. Blowdown from the cooling tower basin is injected into the geothermal reservoir, as 

at the Heber 1 plant. 

The Heber KGRA production wells, similar to the East Mesa wells, are deeper and lower in pressure, and 

also require increased pumping power and associated parasitic loads. 

Table 4: Ormat Plants in the Heber KGRA 

Plant Name: Type: Capacity (MW Net) IID Water Use (AFY)* AFY/MW 

Heber 1 Dual Flash/Binary 52.0 1017 19.6 

Heber 2 Binary 48.0 3978 82.9 

*Past 5 year average use from delivery gate meters. 

 

Brawley KGRA 

Construction is nearing completion on the first of two geothermal plants to be located just north and 

east of the town of Brawley. These plants are being built by Ormat and will utilize six of their proprietary 

Ormat Energy Converters at each plant to take advantage of this lower-temperature resource. As with 

the existing OEC-equipped facilities, the brine pumped from the production wells is passed through the 

OEC heat exchangers, where it vaporizes the isopentane working fluid. The vapor drives the turbines, 

generating electricity, and then passes to the condenser, where it returns to a liquid state. The 

condensers are cooled by a closed-loop wet cooling tower system, and the cooling tower makeup water 
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is supplied exclusively from the IID canal. The geothermal brine is returned to the resource reservoir 

through a set of injection wells, as is all the blowdown from the cooling tower basin, resulting in no 

liquid discharge from either plant site. 

The East Brawley plant will be constructed nearly identically to the nearly completed North Brawley 

plant. The OEC equipment at the East plant will incorporate newer technology that is expected to enable 

the plant to produce the same electrical output while using less water in the cooling tower loop.1 

Table 5: Proposed Ormat Plants in the Brawley KGRA
1 

Plant Name: Type: Capacity (MW Net) IID Water Use (AFY)* AFY/MW 

North Brawley 
(Construction) 

Binary 49.9 6600 Est. 132.3 

East Brawley 
(Proposed) 

Binary 49.9 5500 Est. 110.2 

*Past 10 year average use from delivery gate meters. 

 

One plant near Brawley is also under development by Ram Power, Inc., and will be located a few miles 

east of the town near IID’s East Highline Canal. This plant will extract geothermal brine at an expected 

temperature of 350 to 400°F, and utilize dual flash technology to produce steam for the turbine 

generators. The primary cooling water source will be the steam condensate, with additional make-up 

water supplied from IID. The plant is expected to be online in 2012, with other identical units to follow. 

Following is the planned output and water usage data for the Ram East Brawley plant: 

Table 6: Proposed Ram Power Plant in the Brawley KGRA 

Plant Name: Type: Capacity (MW Net) IID Water Use (AFY) AFY/MW 

Ram East Brawley Dual Flash 50.0 800 Est. 16.0 

Comparative Cost Analysis of Cooling Systems 
 

The cost analysis for this study focused on the closed-loop evaporative (wet) cooling, dry cooling, and 

hybrid cooling technologies as these are the three primary cooling systems being explored for power 

plants in Imperial Valley. Closed-loop evaporative systems are currently the most popular systems due 

to lower capital and operating costs. However, due to decreasing fresh water supplies, both dry cooling 

and hybrid cooling systems are being heavily explored for future installations. The cost analysis for these 

systems was based on information found in literature as well as budgetary cost estimates provided by 

several major equipment vendors2. It should be noted that the costs in the following sections are 

presented as qualitative estimates and are not meant to represent any specific power plant in Imperial 

                                                           
1
 Per Ormat. Information for this technology was not provided for validation. 

2
 (See sources 2, 4, 18, 19, 27, 30, 31 in the Bibliography and the Vendor List at end of Report) 
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Valley. Even though there is excellent agreement among estimates found in other studies, there may be 

substantial differences in cost estimates for an installation at a particular site. 

The cost estimates for this study include everything to construct and operate the entire plant including 

equipment, engineering, site preparation, erection, installation, commissioning, maintenance, labor, 

water usage, and fuel consumption for the combined cycle plants. Broad estimates of this kind cannot 

include the level of detail that is used in actual design calculations but is suitable for this qualitative 

study. 

The following sections provide a description of the equipment and costs for each cooling technology for 

a 50 MW Binary Geothermal plant with a 300oF source, a 50 MW Dual Flash Geothermal Plant with a 

400oF source, and a 500 MW Combined Cycle plant. It should be noted that exploration, drilling, and 

other geotechnical costs were not included in this analysis. For each plant, a Levelized Cost of Electricity 

(LCE) was determined taking into account capital and O&M costs, taxes, depreciation, incentives, debt 

financing, cost of equity, etc. The assumptions used for each plant are shown in Table 7. The 

performance of each plant was evaluated using weather data from Imperial Valley and then compared 

to Southern California Edison’s Time of Delivery periods to more accurately predict performance and 

revenue losses during peak demand periods for dry cooling technologies. Appendix C contains a detailed 

overview of the different cooling technologies. 

 Table 7: Cost Analysis Assumptions for Base Case (Source: Energy Commission) 

 Binary 
Geothermal 

Dual Flash 
Geothermal Combined Cycle 

Plant Capacity (MW) 50 50 500 

Availability (%) 95% 95% 95% 

Project Life (y) 20 20 20 

Debt Term (y) 15 15 15 

Debt Percentage (%) 60% 60% 60% 

Cost of Equity (%/y) 15% 15% 15% 

Interest Rate on Debt (%/y) 6.5% 6.5% 6.5% 

Investment Tax Credit (%) 10% 10% 10% 

Discount Rate (%) 10.5% 10.5% 10.5% 

Depreciation-MACRS (y) 5 5 20 

Federal Tax Rate (%) 35% 35% 35% 

State Tax Rate (%) 8.84% 8.84% 8.84% 

Inflation/Escalation Rate (%) 2.5% 2.5% 2.5% 

Water Cost ($/acre-ft) $100 - $400 $100 - $400 $100 - $400 
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Closed-Loop Evaporative (Wet) Cooling 

The two main capital cost components of a closed-loop evaporative (wet) cooling system are the cooling 

tower and the shell-and-tube surface condenser. Other cost components include the tower basin, 

electrical and control systems, circulating water system systems, water supply and intake structure, 

water treatment and blowdown equipment, auxiliary cooling, installation and other miscellaneous costs. 

Vendor budgetary estimates were obtained for wet cooling towers and surface condensers for the 

Binary, Dual Flash, and Combined Cycle plants. Weather data was used to develop a series of operating 

conditions to determine suitable equipment sizes for operation in Imperial Valley. In all cases, the hot 

water temperature was assumed to be 110oF with a condenser terminal temperature difference (TTD) of 

10oF. Other equipment costs were taken from previous studies or designs. Operating cost for the cooling 

equipment includes the power required to operate the pumps, fans, water treatment equipment, as 

well as costs for maintenance and water consumption. A summary of the plant costs, performance, and 

levelized cost of energy is shown in Table 8. 

Table 8: Costs and Performance for Power Plants with Closed-Loop Evaporative (Wet) Cooling 

 

Binary Geothermal 
Dual Flash 

Geothermal Combined Cycle 

Cooling Type Wet Wet Wet 

Plant Capacity (MW) 50 50 500 

Capacity Factor (%) 93% 93% 93% 

Generation (MWh/y) 426,792 426,792 4,267,922 

Total Plant Installed Cost ($/kW) $2,790 $2,777 $908 

Cooling System Cost ($/kW) $24 $16 $10 

Total Non-Fuel O&M ($/kW-y) $150 $135 $54 

Water Cost ($/acre-ft) $100 $250 $400 $100 $250 $400 $100 $250 $400 

Plant Levelized Cost ($/MWh) $69 $72 $75 $66 $67 $68 $77 $78 $78 

 

Dry Cooling 

Only a direct dry cooling system with a mechanical draft air-cooled condenser was analyzed for this 

study. Even though indirect systems may be more efficient, the added cost of such a system generally 

does not improve the performance enough to make it cost effective (see Appendix C for system 

descriptions). Additionally, an air cooled condenser for a dual flash plant has not been done in the 

United States. In fact, only the 12 MW Verhkne-Mutnovsky flash geothermal plant in Russia currently 

uses dry cooling technology. Given that the condensate from the turbine exhaust is generally used to 

help cool the plant, it would not make sense to utilize 100% dry cooling. Therefore, dry cooling for the 

dual flash plant was not included in this study. 
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The main cost components for a dry cooling system are the air cooled condenser (ACC) and the fans. 

Other cost components include the ACC support structure, electrical and controls systems, auxiliary 

cooling, installation and other miscellaneous costs. Budgetary estimates were obtained by equipment 

vendors for the ACC and fans for binary and combined cycle plants3. Additional components were 

estimated using other studies and budgetary estimates from other projects. The condenser was 

designed for an initial temperature difference (ITD) of 15oF for the binary geothermal plant due to the 

properties of iso-butane fluid. A larger ITD would more than likely cause the turbine to trip in the 

summer due to the large increase in back pressure. The condenser for the combined cycle plant was 

designed with an ITD of 20oF for similar reasons. However the system could alternatively be designed to 

allow a reduction in the output of the gas turbines to help reduce steam flow and back pressure on the 

steam turbine. Operating costs for the cooling system include the power to operate the fans and water 

usage needed for auxiliary cooling. However, due to the increase of back pressure on the turbine during 

the hot summer days, there is a large reduction in plant performance during peak demand periods of 

the day. To help relate these performance losses to lost revenue, weather data and Southern California 

Edison’s feed-in tariff rates were used to calculate the time value generation for each plant. Figure 1 

illustrates how ambient temperature affects the performance of a 50 MW binary geothermal power 

plant. Table 9 provides a summary of the plant costs, performance, and levelized cost of energy.  

 

 

Figure 1: Performance of a 50 MW Binary Geothermal Power Plant 

 

 

                                                           
3 Estimates were provided by GEA Power Cooling Inc., Manning & Lewis Engineering Company, SPX 
Corporation, and Yuba Heat Transfer, LLC. 
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Table 9: Costs and Performance for Power Plants with Dry Cooling 

 
Binary Geothermal Combined Cycle 

Cooling Type Dry Dry 

Plant Capacity (MW) 50 500 

Capacity Factor (%) 85% 86% 

Generation (MWh/y) 389,636 3,965,092 

Total Plant Installed Cost ($/kW) $3,123 $1,112 

Cooling System Cost ($/kW) $247 $146 

Total Non-Fuel O&M ($/kW-y) $147 $50.7 

Water Cost ($/acre-ft) $100 $250 $400 $100 $250 $400 

Plant Levelized Cost ($/MWh) $81 $81 $81 $83 $83 $83 

 

Hybrid Wet/Dry Cooling 

Hybrid cooling systems employ a combination of both wet and dry cooling technologies. These systems 

are designed to use a limited amount of water during the hottest periods of the year to mitigate the 

large losses in the plant performance associated with all dry operation. For this study, the cooling 

systems were designed to limit annual water use to about 20% of that required for the wet cooling 

systems while still performing significantly better than the dry cooling only systems. For this study, the 

hybrid systems consisted of a common evaporative condenser with the capability for both wet and dry 

operation. The system includes components of both the wet cooling and dry cooling systems discussed 

above. The operating cost for the system includes power for fans, pumps and water usage. The 

condenser is designed for an ITD of 40oF when operating as an air cooled condenser (ACC) and a TDD of 

10oF when operating like a wet cooled condenser. This allows for minimal performance losses associated 

with dry cooling while greatly reducing the capital cost because of the smaller systems. A summary of 

the costs, performance, and levelized cost of the systems is shown in Table 10. 
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Table 10: Costs and Performance for Power Plants with Hybrid Cooling 

 

Binary Geothermal 
Dual Flash 

Geothermal Combined Cycle 

Cooling Type Hybrid Hybrid Hybrid 

Plant Capacity (MW) 50 50 500 

Capacity Factor (%) 90% 92% 91% 

Generation (MWh/y) 412,398 420,972 4,170,922 

Total Plant Installed Cost ($/kW) $2,973 $2,910 $997 

Cooling System Cost ($/kW) $147 $105 $69 

Total Non-Fuel O&M ($/kW-y) $155 $150 $54 

Water Cost ($/acre-ft) $100 $250 $400 $100 $250 $400 $100 $250 $400 

Plant Levelized Cost ($/MWh) $76 $76 $77 $72 $72 $73 $80 $80 $81 

Regulatory Water Use Requirements 
 

In accordance with the scope of this project, this section provides a summary of the regulatory 

requirements related to power plant water use within the IID service area. This summary includes an 

outline of the submittals and documentation required for the necessary operating permits, the water 

use restrictions affecting the power plant, and the water conservation requirements related to plant 

operations. 

In general, the approval and permitting of any power plant affected by the following regulations is 

handled under the umbrella of either: the California Energy Commission (CEC) review, for plants 50 

megawatts (MW) and larger; or the county/local building permit process, for plants under 50 MW. As 

part of the permit review, these agencies ensure compliance with all of the federal, state, and local 

regulations discussed below prior to approval of the project and issuance of permits. In cases of water 

use policy, the permitting agency will rely on the recommendation of the State Water Resources Control 

Board (SWRCB) in making its decision. 

State and Regional Water Quality Control Board Regulations and Policy 

The primary law governing water quality regulation in the State of California is the Porter-Cologne Water 

Quality Control Act of 1967, together with its amendments and revisions (Division 7 of the California 

Water Code). This Act established the State Water Resources Control Board (SWRCB) and under that, 

nine Regional Water Quality Control Boards (RWQCB). These agencies are responsible for the 

implementation of the provisions of the Porter-Cologne Act, and also have been delegated the authority 

for the implementation of the federal Clean Water Act (CWA) requirements by the U.S. Environmental 

Protection Agency (EPA). The following State code excerpts and Water Board plans and policies are 

directly derived from the Porter-Cologne Act. 
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California Water Code, Section 13550 and following: This section of the Water Code discusses the 

wasteful uses of potable water, and includes water used for cooling purposes in that category. The Code 

mandates that recycled water be used instead of potable water for cooling, provided that the following 

conditions exist: 

 The source of recycled water is of adequate quality and is available in sufficient quantity and 

reasonable cost. 

 The use of recycled water does not adversely affect any existing water rights. 

 The use of recycled water does not impact public health. 

 The use of recycled water will not degrade downstream water quality or harm plant life, fish, or 

wildlife. 

There are several existing power plants, including at least one in the IID service area (Niland) using 

potable water for cooling, having demonstrated the absence of one or more of these conditions. 

However, the CEC/SWRCB has very seldom allowed this option. 

Water Quality Control Plan (Basin Plan), Colorado River Basin Region: This plan is developed by the 

Colorado River Basin RWQCB, and provides definitive standards and guidelines for water quality in 

accordance with the state Porter-Cologne Act and the federal Clean Water Act. The Basin Plan provides 

water quality standards for discharges from industrial users, defines the beneficial uses of state waters, 

and lists which sources may be used for each specific beneficial use. Power generation is included in the 

beneficial use of many of the area water sources under the general category of industrial use. The Basin 

Plan, Chapter 4, Section II, discusses the permits potentially required for operation of a power plant 

within this region: 

 A Waste Discharge Requirement (WDR) is prescribed for any discharge or proposed discharge 

from the plant that could affect the quality of the waters of the state, other than discharge into 

a community sewer system, per the California Code of Regulations (CCR) Section 13263. The 

submittal requirements for this permit include full information about the site and specific 

information regarding the quantity and constituents of the discharge flow. 

 A National Pollutant Discharge Elimination System (NPDES) permit may also be required for the 

discharge. Section 122 of Title 40 of the Code of Federal Regulations (40 CFR) requires that 

NPDES permits be obtained for all point source discharges to "waters of the United States". 

waters of the United States is defined in Section 122.2 and is generally interpreted to mean any 

surface water in the State, including lakes, rivers, streams, wetlands, mudflats, sandflats, 

sloughs, or playa lakes. Although this is a federal permit, it is administered by the RWQCB by 

authority delegated to the State of California. The application and submittal information are the 

same as for the WDR above. 

 If the facility is a Geothermal Power Plant, the California Division of Oil, Gas, and Geothermal 

Resources (DOGGR) will work with the RWQCB to issue permits related to discharges of waste 

below the surface, such as via an injection well. 
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This Basin Plan generally affects the permitting process for all new IID geothermal developments, as well 

as renewal of the operating permits for the existing plants. 

 

Water Quality Control Policy on the Use and Disposal of Inland Waters Used for Power Plant Cooling: 

(Resolution No. 75-58) This policy is one of the primary guidelines used by the SWRCB when evaluating a 

new power plant site for approval. The policy states that use of fresh inland waters should only be used 

for power plant cooling if other sources or other methods of cooling would be environmentally 

undesirable or economically unsound. This SWRCB policy requires that power plant cooling water should 

come from, in order of priority: 

 

 Wastewater being discharged to the ocean 

 Ocean water 

 Brackish water from natural sources or irrigation return flow 

 Inland waste waters of low total dissolved solids (TDS) 

 Other inland waters 

 

For the IID service area, obviously the first two sources are eliminated. The chief fresh water source in 

the IID area, the Colorado River and the associated canals stemming from it, falls into the final category.  

 

Also contained within this Policy is a statement of water discharge prohibitions involving once-through 

cooling and closed loop cooling blowdown. These prohibitions are codified and defined in the 

aforementioned Basin Plan. 

 

Policy with Respect to Water Reclamation in California (Resolution 77-1): This policy specifically 

addresses wastewater and encourages its reuse rather than disposal. While primarily directed toward 

municipal wastewater producers, the impact of this policy on power generation is similar to the above 

Resolution No. 75-58, encouraging the possible use of such waste water in cooling systems. 

This policy could also be applied to the discharge of waters from a power plant, especially for new 

developments, to encourage the recovery of waste waters with ZLD systems or similar methods. 

County Regulations and Policy  

Imperial County regulation of water use at power generation facilities is part of the Conditional Use 

Permit process for a new or expanded plant. For plants using waters under state and federal jurisdiction 

as described above, the county will require proof of review and approval by the RWQCB prior to issuing 

the permit. For use of waters under county jurisdiction, the following county policies are applied.  

The county policy toward power generation water use can be found in the “Geothermal/Alternative 

Energy and Transmission” Element of the County General Plan (2006). This is stated in several 

objectives: 
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 Maintain at least the present level of agricultural production while encouraging efficient water 

use. 

 Provide for geothermal water use of 180,000 acre-feet of water per year; geothermal 

development will have first priority for use of "saved" and/or excess water over other uses over 

which the County has jurisdiction. 

 Encourage the efficient utilization of water in geothermal/alternative energy operations, and 

foster the use of non-irrigation water by these industries. 

 Encourage recognition of the importance of water to fish and wildlife resources and the 

recreational uses of Imperial County. 

As an additional reflection of this policy, the Conditional Use Permit language for several of the local 

geothermal plants using IID water reads: “Permittee shall diligently pursue the development of 

alternative sources to replace the use of irrigation water.” 

Indirectly, Division 22 of the County Municipal Code may also have an impact on water use and disposal 

for some geothermal power plant cases, as it regulates the well drilling and groundwater management. 

The “Water Element” of the County General Plan does not mention power generation water use 

specifically, but provides an outline of the overall conservation and water management goals of the 

County. 

City Regulations 

The cities within the IID service area do not have specific regulations or policy governing power plant 

water use. All of these cities’ water systems are potable water, the use of which is addressed by the 

California Water Code mentioned above. In addition, the individual treatment plants receive their water 

from the Colorado River via the IID distribution network. This then places it under the aforementioned 

SWRCB policies. 

Discharge from the cities’ wastewater treatment facilities could possibly be used for power plant cooling 

water, and this would be encouraged under the CWC rules for recycled water. However, this has been 

considered for several of the area plants, but rejected on the basis that it would reduce the relatively 

fresh water flows reaching the Salton Sea. Any fresh water flow reduction would more rapidly increase 

the Sea’s salinity, and have a negative environmental impact on fish and wildlife. 

California Energy Commission Regulations and Policy  

While the California Energy Commission has no water regulations of its own, it acts as a central review 

agency and overseer to ensure that the power plants within the state are sited and operated in 

compliance with all applicable laws and regulations. In this capacity, it has direct jurisdiction over all 

power generation facilities of 50 MW and larger, together with supporting infrastructure. When 

evaluating power plant water use, the CEC bases its policy on input from RWQCB and on the 

interpretation of the Water Code by the CEC staff, and accepts comment and input from the public. 
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The CEC strongly encourages using dry and hybrid cooling technologies for all new power plants. One 

staff report published by the CEC, “Energy Facility Licensing Process: Water Supply Information” recaps 

and refers to SWRCB Resolution 75-58 for the preferred water sources for power plant cooling, and the 

potential problems associated with each source. It then introduces and explains dry and hybrid cooling 

as alternatives to the traditional wet cooling tower systems. Another report, the “Energy Facility 

Licensing Process: Developers Guide of Practices and Procedures” states that, in regard to water 

resources, the CEC “seeks to minimize the impact on the state’s water resources by encouraging use of 

less water-intensive technologies.” In the CEC Rules of Practice and Procedure for Power Plant 

Certification, Appendix B lists all of the information an applicant must submit for the certification review 

process: 

 Executive summary and project description with owner/developer information. 

 Any studies or analyses previously required by the CEC following the original Notice of Intent. 

 Contingency plans for premature facility closure. 

 A brief discussion of alternatives to the proposed facility that may achieve similar goals while 

avoiding possible detrimental impacts. 

 A discussion of the existing environmental conditions and the proposed impacts due to 

construction and operation of the facility, including cultural, land use, noise, traffic, visual, 

socioeconomic, air quality, health, hazardous materials, safety, and waste management impacts, 

and the effects on biological, water, soil, and geological resources. 

 Engineering design. 

 Identification of and demonstration of compliance with, all applicable laws and regulations. 

This document requires that alternative cooling technologies be considered, and that if they are not 

used, the submittal must include “an explanation of why alternative water supplies and alternative 

cooling are ‘environmentally undesirable,’ or ‘economically unsound.’” A similar statement is included 

regarding the use of ZLD systems for treating waste water. 

More recently the CEC has issued a report, “Best Management Practices and Guidance Manual: Desert 

Renewable Energy Projects,” that recommends best management practices for water usage of power 

plants in desert environments. The CEC states “that it will approve the use of fresh water for cooling 

purposes by power plants that it licenses only where alternative water supply sources and alternative 

cooling technologies are shown to be ‘environmentally undesirable’ of ‘economically unsound.’” More 

specifically, the CEC recommends the following for Geothermal Power Plants: 

1. The use of surface or ground water for cooling a geothermal facility must be thoroughly 

evaluated and impacts mitigated. This assessment will result in lengthy delays of permitting time 

frames. For flash-steam cycle plants, minimize the use of fresh water by using geothermal fluid 

steam condensate as the major source of cooling water. Use degraded or reclaimed water 

sources as much as possible to minimize fresh water supplies. 

2. For binary geothermal plants, use degraded or reclaimed water sources as much as possible to 

minimize use of fresh water supplies. For example, use air-cooled condensers with pre-cooling 

strategies (such as pre-cooling with spray nozzles capable of creating micron-sized water 
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droplets or with honeycomb, porous evaporative cooling media) or hybrid wet-dry cooling 

towers. 

There have been no new power plants in the past several years to receive CEC approval without 

employing or thoroughly evaluating either dry cooling, hybrid cooling, or recycled water with closed-

loop cooling. It is expected that this policy will continue, and likely become even more stringent in the 

future. 

California Division of Oil, Gas, and Geothermal Resources  

The Division of Oil, Gas, and Geothermal Resources (DOGGR) does not have any regulations governing 

the use of surface waters for power plant use, but rather focuses on the development of the applicable 

underground resource itself. 

Other Local Agencies 

City and county agencies in other areas have not been found to have specific regulations and policies 

related to power plant or industrial water use. Since most surface waters are considered Federal 

jurisdiction, the local agencies normally do not have the authority to regulate their use. Once the water 

is within a municipal water system, these agencies can control connections and rates, but still do not 

regulate how individual customers use their water, other than typical residential restrictions such as 

lawn watering times. Large agricultural and industrial customers, including power plants, normally 

negotiate their own water contracts with suppliers, and any water use restrictions are contained within 

those contracts. 

Water use policies of local agencies, if they exist, are generally statements encouraging conservation 

and assuring support of local water users over water exporters. Planning and zoning commissions could 

theoretically use Conditional Use and Building permits to control water uses, but all those processed 

examined simply required that some kind of agreement for sufficient water supply was in place prior to 

issuance of a permit. The Imperial County General Plan and associated Elements mentioned above are 

actually the most specific and comprehensive of the county plans reviewed. 

Summary and Recommendations 
 

In summary, water remains an important part of the design and operation of most modern power 

plants; however, there is increasing pressure to reduce or eliminate its use for power generation. The 

most efficient way to generate electrical power on demand is still dependent on the Rankine thermal 

cycle in some variation, which requires the ability to effectively remove a large quantity of waste heat 

from the system. Water is still the simplest and most effective medium for the transport of that heat. 

The increasing scarcity of water resources and costs, though, as well as public and regulatory pressure, is 

forcing changes in power plant design philosophy and providing new, more water-efficient design 

options. As a result, there has been increased interest in the development of dry and hybrid cooling 

technologies. 
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The design change from wet to dry cooling is still undeniably more expensive, but in some cases is 

becoming more of a viable alternative. Using the Binary geothermal plant model previously discussed, 

the per-megawatt-hour cost of wet cooling is $69, while dry cooling is $81 per MWh, and hybrid cooling 

is somewhat less expensive at $76 per MWh. This premium of approximately 17% for dry cooling would 

likely be a serious drawback from an economic standpoint. Additionally, dry-cooled plants are also less 

efficient than wet-cooled plants in desert areas like Imperial Valley. Dry cooling technologies are capable 

of handling the entire cooling load up to an ambient temperature of 85-90oF. However, beyond that 

point the air temperature becomes too high for effective cooling and the plant performance suffers 

dramatically as a result. For example, on an 110oF day, a dry cooled plant will have an energy production 

penalty of up to 40% as compared to a wet cooled plant. Therefore, the plant will be producing less 

power during peak demand periods of the day which is when it is needed most. However, as the costs of 

water supplies, water-related environmental studies, and compliance with water regulations continue to 

rise, some are still finding dry cooling an increasingly attractive option. The performance losses and 

increase in capital costs will also become less of an issue as electricity prices rise. A summary of the costs 

for each cooling technology, performance, and levelized cost of energy is in Table 11. 

Table 11: Summary Costs and Performance for Power Plants with Wet, Dry, and Hybrid Cooling 

Plant Type 
Cooling 

Type 

Plant 
Capacity 

(MW) 

Capacity 
Factor 

(%) 

Generation 
(MWh/y) 

Water Cost 
($/acre-ft) 

Levelized 
Cost 

($/MWh) 

Binary Geothermal Dry 50 85% 389,636 

$100 $81 

$250 $81 

$400 $81 

Binary Geothermal Wet 50 93% 426,792 

$100 $69 

$250 $72 

$400 $75 

Binary Geothermal Hybrid 50 90% 412,398 

$100 $76 

$250 $76 

$400 $77 

Dual Flash Geothermal Wet 50 93% 426,792 

$100 $66 

$250 $67 

$400 $68 

Dual Flash Geothermal Hybrid 50 92% 420,972 

$100 $72 

$250 $72 

$400 $73 

Combined Cycle Dry 500 86% 3,965,092 

$100 $83 

$250 $83 

$400 $83 

Combined Cycle Wet 500 93% 4,267,922 

$100 $77 

$250 $78 

$400 $78 

Combined Cycle Hybrid 500 91% 4,170,922 

$100 $80 

$250 $80 

$400 $81 

 



 

Page | 20  
 

The recommendation that can be derived from this general overview is that consideration should be 

given to alternative cooling technologies for new power plant design, although it would initially appear 

undesirable from a production and economic standpoint. For larger plants (greater than 50 MW), the 

inclusion of dry and hybrid cooling in the design study is already required, and this may be required for 

smaller plants in the future. As water costs and related impacts continue to increase, the alternative 

cooling technologies will become more feasible and should be thoroughly evaluated for all future power 

plants in the Imperial Valley. More specifically, it is recommended that future power plants provide 

engineering and economic data as part of the development review process to make the case for use of 

wet cooling in lieu of more water efficient technologies if they are to rely on IID Colorado River water. As 

part of this review process, IID should request that project developers submit the following information: 

 

1. General project description.  

2. Energy output.  

3. Site description – before and after project completion.  

4. Engineering description of facilities.  

5. Project schedule.  

6. Water Supply Assessment (WSA) or if no WSA was required, information consistent with the 

requirements for a WSA, including pre- and post- project water budgets.  

7. All current and future alternative water supply sources considered for the project and 

engineering and economic evaluations demonstrating reasons for rejection of such sources.  

8. Engineering and economic evaluation of best management practices (BMP) intended to reduce 

IID raw water demands, including consideration of BMP’s currently adopted or proposed by the 

CEC/IID to reduce fresh water use and cooling water requirements (i.e. dry/hybrid cooling).  

9. If full water use BMP compliance will not be applicable, an explanation as to all non-

conformances with BMP’s, including an analysis of the financial and environmental feasibility of 

full compliance with all water use BMP’s. 

10. Evaluation of potentially significant environmental impacts and mitigations related to water 

supply, water use and drainage. 

 

This information provided by the developers can be used to make findings and determinations regarding 

available water supplies and provide these to the lead agency along with any additional comments and 

conditions which will be required (e.g.; BMPs) to mitigate for any potentially significant impacts to IID 

water supplies or current users. 

 

For existing plants with wet cooling, the feasibility of changing to dry cooling would no doubt be cost-

prohibitive for the remaining life of the plant, unless major changes are already planned. Despite this, 

possibilities may still exist for water conservation at these plants. Detailed recommendations are 

difficult with the general nature of the data acquired in this study, but some general recommendations 

can be made: 

1. Increase cooling tower cycles to reduce blowdown and makeup water required, if possible. 

2. Investigate the availability and feasibility of reclaimed water to reduce fresh water demand. 
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3. Where water is discharged from the plant, examine the possibility of its treatment and recovery. 

The critical factor for all of these options is water quality. If incoming water is of higher quality, it can be 

used through more cooling cycles, resulting in less water discharge. Cleaning the incoming water can 

provide this higher quality, while cleaning the discharge water allows it to be reclaimed and reused. In 

other words, a cleaner water source may offset some of the water volume required. Further detailed 

study of individual plant processes may yield additional water conservation opportunities. 

In conclusion, the concern for, and protection of water resources is sure to remain an important topic 

for the foreseeable future. As some of the largest users of water, power plants will increasingly be the 

focus of public and regulatory scrutiny. Continuing efforts to identify and take advantage of water 

conservation opportunities and technologies will remain critical to their successful operation. 

 

 

Appendices following  
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Appendix A 

Overview of Power Plant Water Uses 
 

Water is critical to the power production process in the majority of plants throughout the world, 

including most of those plants within the IID service area. Water is used for boiler feed makeup, cooling, 

emissions control, performance enhancement, domestic needs, and other miscellaneous uses. A general 

discussion of the different ways water is used in power plants is provided below. This is followed by a 

summary of the types of plants in operation within the IID service area and a more detailed discussion of 

water uses specific to the different types of IID area plants. 

Boiler Feed Water 

The typical thermal power plant uses some variation of the basic Rankine vapor power cycle. Simply 

described, the working fluid in this process (usually water) is pumped into a boiler, where it is heated to 

create pressurized steam. The energy of this steam is then released through a turbine that powers the 

electrical generator. The turbine exhaust steam is then condensed back to a liquid and returned to the 

pump, completing the cycle. 

Although the water used for this cycle is contained in a closed system, there are some losses. These 

losses include steam loads, blowdown, and leaks. Steam loads are most common in cogeneration plants, 

where some of the steam may be removed from the cycle for heating or other process needs. The steam 

removed is usually consumed by that process, and does not return to the boiler feed system. Blowdown 

is a process where some of the boiler feed water is removed to control contaminants and chemical 

water treatment levels in the system. As the chemicals break down or react with contaminants, a 

continuous small flow of water, or blowdown, is drained from the system, keeping the levels from 

building up. Finally, there are inevitably some leaks in any system. To compensate for these losses, a 

make-up system adds water to replace the loss and maintain required water levels in the system. 

The water used for make-up in boiler feed systems is usually extensively treated to remove all harmful 

minerals and other impurities to minimize the possibility of corrosion and reduce the quantity of 

treatment chemicals used. 

Cooling Water 

The largest use and consumption of water in most power plants is for cooling and condensing the steam 

after it has passed through the turbine. Although the steam in the power cycle has spent much of its 

energy in spinning the turbine, the turbine exhaust still contains a large amount of heat energy. The 

pressure and temperature of the steam at this stage is too low for use in generating additional power, 

but the steam must be condensed back to liquid form in order to be pumped back to the boiler. 

Therefore, this excess heat energy must be rejected to the environment. 
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Since water is easily transported and has a very high capacity for heat absorption and transfer, it has 

been the cooling medium of choice for power plants since their inception. The steam is passed through 

one side of a special heat exchanger called a condenser, which returns the steam to a liquid state. 

Cooling water is circulated through the other side of the condenser, absorbing heat from the steam. The 

heat transferred to the cooling water is then transported to the environment with the water. 

In addition to cooling and condensing steam in the power cycle, water is also often used for cooling 

generator windings, engines, and other equipment within the plant. The water quality required for 

cooling systems varies depending on the type of system, and ranges from very low for once-through 

systems where brackish or untreated river water may be used, to nearly potable quality for closed-loop 

cooling systems. 

Other Water Uses 

While cooling and boiler feed typically account for 90% or more of the water used in power plants, there 

are other minor, but important uses water uses in power production. Virtually all plants will use some 

water for personnel domestic needs and for general plant cleaning and maintenance. Some natural gas-

fired turbines may use high-purity water for direct injection into the turbine to control emissions in the 

exhaust stream and to enhance performance, while some geothermal plants may pump surface water 

into a geothermal rock layer through an injection well for dilution or to produce or enhance steam 

production in an extraction well field. 
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Appendix B 

Overview of Power Plant Types and Operation 
 

Geothermal Power Plants 

The largest number of power plants in the IID service area use geothermal energy for electrical power 

production. Several Known Geothermal Resource Areas (KGRA’s) have been designated in the Imperial 

Valley area and developed for power generation using primarily two types of technology: flash steam 

power and binary cycle power plants. The type of technology used in a particular plant depends on the 

temperature of the geothermal resource. Higher temperatures (usually above 350°F) allow the use of 

flash steam power, while lower temperature resources utilize binary cycle systems. A number of plants 

employ both systems, using the flash steam directly in the first stage, then using the remaining lower-

temperature heat energy in the flow stream to power a binary cycle. Since each geothermal resource is 

unique, geothermal power plant design is tailored to best take advantage of a given resource, and many 

variations and hybrids of these basic designs may be used. 

Flash steam geothermal power plants extract high-temperature brine from a set of production wells and 

pipe it to a flash tank. The brine is sprayed into the tank, which is held at a lower pressure than the 

incoming brine. The sudden reduction in pressure causes a portion of the water to immediately vaporize 

(flash). The steam produced is separated from the brine and sent to a steam turbine, which is used to 

power an electrical generator. The flash steam process may be done in several stages at different 

pressures to maximize the steam, and in turn, the electrical energy produced. The remaining brine is 

then pumped back into the ground via a dedicated injection well. This reinjection not only keeps the 

brine from contaminating the surface environment, but also avoids excessive depletion of the 

geothermal resource fluids and prevents subsidence (sinking) of the ground in the surrounding area. The 

steam, having passed through the turbine, is condensed, and the water is used for plant cooling or other 

purposes. This type of plant is typical of the Salton Sea KGRA. 
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Figure 2: Simplified Illustration of a Flash Steam Plant (Courtesy of US DOE) 

 

Binary cycle power plants are used where the temperature of the geothermal resource is too low to 

effectively create steam from the geothermal brine. Instead, the brine is used in a heat exchanger to 

heat another working fluid with a significantly lower boiling temperature. Usually, this secondary 

working fluid is some type of hydrocarbon such as isopentane or isobutane. The basic Rankine vapor 

power cycle is still used, but the new working fluid allows the cycle to operate effectively at a lower 

overall temperature. The heat from the geothermal brine flashes the working fluid into vapor, which is 

then used to power the turbine generator. The working fluid is then condensed and pumped back to the 

heat exchanger to complete the cycle, while the geothermal brine is injected down a dedicated well to 

maintain the resource. Since both loops are closed systems, these plants have virtually no emissions.  

Cooling requirements for binary plants are typically greater than for other plant types, due to the 

narrower and lower working temperature range. The thermodynamic efficiency of a power plant is 

directly related to the temperature difference between the absolute high temperature of the steam (or 

other working fluid) entering the turbine and the absolute low temperature of the liquid leaving the 

condenser. In a geothermal power plant, the high temperature of the cycle is limited by the 

temperature of the geothermal resource. When using a lower temperature resource, the 

thermodynamic cycle is inherently less efficient, and more heat is rejected for the amount of electricity 

generated, in comparison with using a high-temperature resource. Consequently, the cooling 

requirements of these plants are higher than for other plant types, when compared on a per-megawatt 

basis. 

Binary plants are employed in the Heber, East Mesa, and Brawley KGRA’s of the Imperial Valley, where 

the temperature of the geothermal resources are lower than that found in the Salton Sea KGRA. 
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Figure 3: Simplified Illustration of a Binary Cycle Plant (Courtesy of US DOE) 

 

In some cases, a combination of flash and binary cycles is employed within the same plant. High 

temperature and pressure brine is flashed and the steam is separated for direct use in the steam 

turbine, while the remaining hot brine is used to power the binary cycle turbine.  The number of flash 

stages and combinations used depends on the characteristics of the geothermal resource. 

Both types of geothermal plants generally use water for condenser cooling purposes. A flash plant often 

uses condensed steam from the power production process as cooling tower makeup. A binary plant, not 

having this water available, must rely on an external water source for cooling tower makeup. In both 

cases, blowdown waste water from the cooling tower and water treatment systems is often added to 

the re-injected brine, or injected through a dedicated well. This not only helps to recharge the thermal 

aquifer, but also eliminates the need for discharge water treatments and permits and the contamination 

of surface waters. 

Biomass Power Plants 

Biomass power plants represent only a small percentage of the power industry, but when used, their 

appeal is in the use of resources that are often otherwise wasted. Biomass plants also use the normal 

steam cycle, heating water in a boiler to power a steam turbine generator. The fuel used in biomass 

plant boilers varies widely however, and includes organic municipal waste, agricultural processing 

waste, wood and wood byproducts. The size and output of biomass plants is typically small, as the 

quantity of fuel required for a given heat output is much larger and the firing temperature lower than 

for fuel sources such as coal and natural gas. Water use in biomass plants is usually for boiler feed and 

cooling water makeup. Biomass plants in the IID and surrounding area include Colmac Energy in Mecca, 

CA and a proposed refurbishment of an old plant by Green Hunter Energy in El Centro, CA. 
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Combined Cycle Power Plants 

As the name implies, combined cycle plants use more than one technology to produce electrical power. 

The most common type of combined cycle plant in use combines a natural gas fired turbine generator 

and a steam turbine generator. First, the gas turbine is used to run one generator directly, and then the 

heat from the turbine exhaust is used to boil water in a heat recovery steam generator (HRSG). The 

HRSG provides steam to a steam turbine connected to a second generator. 

The gas turbine part of the cycle uses far less water for power generation than an equivalent steam 

turbine. Gas turbine water uses include auxiliary system cooling, water injection, and inlet air cooling. 

Auxiliary cooling water, if used, is usually limited to generator winding and lube oil cooling. Water 

injection in gas turbines uses highly purified water sprayed directly into the combustion area to reduce 

emissions by controlling the exhaust temperature, and can also be used to enhance power output by 

increasing the mass flow rate through the turbine. Finally, water is also used for inlet air cooling of the 

gas turbine units on hot days through the use of fogging or evaporative cooling units. 

The steam turbine portion of a combined cycle plant is the big water user. As with the other steam cycle 

plants, water is used for condenser cooling and boiler feed water makeup. The largest combined cycle 

plant in the area is located in El Centro and owned by the Imperial Irrigation District. 

Solar Thermal Power Plants 

Solar thermal plants are receiving increased development interest as another clean energy alternative. 

At this stage, there are basically two types of solar thermal power plants being built or under 

development. The more traditional type uses focused mirrors to heat water either directly or through an 

intermediate working fluid, and uses the steam to power a normal steam turbine. Water is used not only 

for the normal condenser cooling and boiler feed makeup, but is also required on an intermittent basis 

for washing the mirrors. 

The second type of solar thermal plant is a specialized system based on the Stirling engine. The solar 

energy is focused on self-contained generation units housing the engine, generator, and working fluid in 

a closed-loop design.  The only water normally used in this case is for occasional washing of the mirrors. 
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Appendix C 

Overview of Power Plant Cooling Technologies 
 

Without effective cooling methods, the normal vapor power cycle of a thermal power plant would be 

impossible to maintain. The thermodynamic efficiency of the Rankine steam cycle is directly related to 

the temperature difference between the absolute high temperature of the steam entering the turbine 

and the absolute low temperature of the liquid leaving the condenser. Within practical limits, the lower 

the pressure and temperature of the cooling side of the condenser, the better the overall plant 

efficiency will be for a given high temperature.  

Most thermal power plants reject heat either by once-through water cooling or by a closed-loop cooling 

tower system. With the increasing concern for water conservation and environmental protection, dry 

cooling and hybrid systems are also being developed to reduce the water demand. Following is a 

discussion of each of these cooling systems, along with their respective advantages and disadvantages. 

Once-Through Cooling 

With a once-through cooling system, water is withdrawn from a large source, usually a lake, river, or 

ocean; circulated through the condenser where it absorbs the waste heat; and then returned to the 

source body of water, having passed only once through the cooling system.  This type of system uses 

large quantities of water in comparison with the other cooling system types, and is usually limited to 

plants located near very large bodies of water. The advantages of this type of cooling system are that 

relatively little water is actually consumed, since it is not evaporated; and that little or no water 

treatment is required, other than screening for large debris and fish. The disadvantage is that, since the 

water used is warmer (between 5 and 25°F) when returned to the source, there significant concern for 

environmental impact. Warmer water can cause harm to fish and plant organisms directly by thermal 

shock or disruption of thermally sensitive life cycles. Indirectly, the warmer water can affect aquatic life 

by leading to the excessive growth of algae and other invasive plant or animal species, which then 

compete with native species for aquatic oxygen and food. Another disadvantage is that smaller fish and 

organisms may be killed due to being trapped against inlet screens or passing through pumps and other 

equipment. Because of these concerns, once-through cooling is highly discouraged or prohibited in most 

new power plant designs, and older plants using once through cooling are in some cases being 

retrofitted with other cooling system types. 

Closed-Loop Evaporative (Wet) Cooling 

The most common cooling system for medium and small power plants is closed-loop evaporative 

cooling, also known as wet cooling. The potential water sources for wet cooling systems include potable 

and reclaimed water systems, pumped ground water, and surface waters such as lakes, rivers, and 

canals. The main components of the wet cooling system are the condenser, cooling tower, circulation 

pumps, and interconnecting piping. The cooling water picks up heat in the condenser as it passes 
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through and condenses the turbine exhaust steam, and is then sent to the cooling tower. In the cooling 

tower, the water falls down through a system of baffles, while fans draw air across or up through the 

water flow as shown in Figure 3. This arrangement provides a large contact area between the water 

droplets and the moving air, which evaporates a significant portion of the water and cools the 

remainder. Cool water falling to the basin below the tower is collected and pumped back to the 

condenser to complete the loop. The water lost to evaporation is replaced with fresh water from the 

source to maintain a minimum level in the collection basin. The advantage of this type of system is its 

relatively low cost, small footprint, and high cooling effectiveness, especially in dry climates. The 

corresponding disadvantage is that, while this system withdraws much less water than a once-through 

system, the water it does withdraw is consumed, rather than being returned to the source. Direct 

environmental impact is relatively low, but the indirect effect, by consuming increasingly precious water 

resources, is causing more scrutiny and restriction of this cooling method. 

 

Figure 4: Simplified Illustration of a Closed-Loop Evaporative Cooling System 

Water quality for closed-loop systems is of significant importance, and is much higher than for once-

through systems. As water in the loop is lost to evaporation, it leaves behind whatever minerals or 

contaminants were present in the original source water. After a certain number of cycles through the 

cooling loop, the concentration of these substances reaches a point at which it begins to cause scaling or 

corrosion within the condenser, pumps, and piping. In addition, various other chemicals are necessarily 

added to the recirculation loop to control organic growth and help fight corrosion. These chemicals are 

also concentrated as evaporation continues. In order to control the mineral and chemical concentrations 

within prescribed limits, a portion of the water is continually removed from the system and disposed of 

in a process known as blowdown, and is replaced by fresh water from the source. The implication is that 

the better the water quality of the source make-up water, the more cycles of concentration can be 

achieved in the system before blowdown is necessary, resulting in less blowdown flow and 

consequently, less makeup water required. This generally restricts water sources for closed-loop system 

makeup to relatively clean fresh water. These sources include potable water (although used very rarely), 

pumped ground water (if the ground water is relatively low in minerals), reclaimed water from 
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treatment plants, and river or lake water (increasingly restricted use). Often, these sources undergo 

filtering or other treatments before being used in closed-loop systems.  

Dry Cooling 

As the name implies, dry cooling systems use little or no water in the process of cooling and condensing 

the turbine exhaust steam. Direct dry cooling systems for power plants employ large air-to-steam heat 

exchangers in, similar to an automobile radiator, in place of the traditional condenser. As the steam 

passes through the air-cooled condenser (ACC), air is blown across the exterior cooling fins, removing 

the heat directly to the environment as shown in Figure 4. 

 

Figure 5: Simplified Illustration of a Direct Dry Cooling System 

An indirect dry cooling system is similar, but instead of the air-to-steam heat exchanger, a traditional 

condenser is used to transfer the heat from the steam to a closed water loop, which is itself then cooled 

in an air-to-water heat exchanger. This arrangement is more efficient from a heat transfer standpoint, 

but does involve additional equipment. Since there is no evaporative water loss for either type of dry 

cooling system, water consumption is nearly eliminated. This makes dry cooling increasingly attractive 

as water resources become more limited. However, there are disadvantages to these systems, including 

significantly higher initial cost, greater space requirements, and reduction in plant power output under 

some conditions. 
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Figure 6: Simplified Illustration of an Indirect Dry Cooling System 

Power output from a steam turbine depends greatly on the temperature to which the exhaust can be 

cooled. A low cooling temperature is essential for maintaining a low turbine exhaust pressure and 

maximizing the pressure difference across the turbine, which determines the achievable power output. 

Without the evaporation of water, the effective condenser cooling temperature is limited by the 

ambient air temperature (dry bulb temperature), which can be as much as 30°F warmer than air cooled 

by evaporation (wet bulb temperature). For plants with a relatively small temperature difference 

between the high and low power cycle temperatures, such as in many geothermal plants, the inability to 

cool down to the wet bulb temperature on a warm day can result in a reduction of as much as 50% in 

plant output and efficiency.  

Hybrid Wet/Dry Cooling 

In an effort to mitigate the power loss disadvantage of dry cooling systems, but still maintain the water 

consumption reduction, hybrid wet/dry cooling systems have been developed. Hybrid cooling uses 

similar heat exchange systems to the dry cooling systems described above, but adds some form of wet 

cooling at the interface with the ambient air. Some systems employ a fine water spray in the airstream 

ahead of the radiator, while others use a wet media much like a swamp cooler to cool the incoming air 

to the wet bulb temperature before it passes through the radiator fins. Another option used is deluge 

cooling, where the normally air-cooled tubes of the radiator are cooled directly with a water stream. 

Depending on the environmental and plant parameters, these methods may be employed either 

continuously or only as needed under certain conditions, such as on very hot days. Due to the variety of 

needs and climate conditions at different plants, hybrid cooling systems are usually tailored specifically 

to each installation. While these systems do not eliminate water consumption completely, water use 

with hybrid cooling can reduce consumption to between 5% and 70% of wet cooling levels. The major 

disadvantages of these systems are the cost, complexity, and increased maintenance requirements.  
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Appendix D 

Overview of Intake Water Treatment Technologies 
 

The use of water in a power plant is not only concerned with the availability of the water source, but 

also with its quality. The difficulty and expense of treating source water to meet plant system 

requirements, and the disposal of wastes generated in the treatment process, can have a significant 

effect on the selection of that source. 

Filtration Systems 

Water filtration systems are used in cases where the water source contains particles that could 

adversely affect the downstream process. In the power plant setting, filtration is commonly used when 

the source is river or canal water, preventing suspended solids and similar contaminants from entering 

makeup water feeds. Filtration systems are also used to protect high-purity water treatment systems 

further downstream. Generally, simple filtration is the least expensive treatment option, with the 

selection of filter media and flows tailored to the plant needs and incoming water quality. Filtration 

typically produces water quality suitable for cooling tower makeup use in cases where river, canal, or 

reclaimed waste water is used as a source. 

Reverse Osmosis/De-ionized Water Systems 

Reverse osmosis (RO) systems are widely used to produce potable quality (or better) water. In the 

power industry, most plants will employ an RO system coupled with a de-ionized (DI) water system, to 

produce highly purified water for boiler feed makeup and other processes requiring very pure water. An 

RO system essentially uses pumps to force water through a special porous membrane to remove not 

only very small particles, but also most dissolved minerals and salts. The DI portion of the system then 

uses ion-exchange resins to further purify the water by removing those mineral ions still remaining. As 

part of the purification process, the RO/DI system produces a concentrated waste water stream 

containing all of the removed minerals and particles. This waste is discharged, usually to a municipal 

sewer, or it may be treated at the plant site. 

Chemical Treatments 

Various chemical treatments are applied to water within the closed cooling and boiler systems in a 

power plant. These chemicals are used to control biological growth, which contributes to fouling of 

piping and to health hazards; to control mineral concentrations, which can lead to scale and reduced 

heat transfer characteristics; to reduce foaming in cooling tower basins and other systems; and to 

control dissolved gasses like oxygen and carbon dioxide, which can cause severe corrosion problems. 

The plant water systems are kept in careful balance through measured chemical injection and periodic 

blowdown. The drawback of chemical treatments is that they necessarily increase the quantity of 

substances other than water in the process stream. As the chemicals break down or combine with the 
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original contaminants, they eventually reach concentration levels that require blowdown to keep the 

process in balance. To keep the required chemical treatment to a minimum, incoming process makeup 

water that is as clean as possible is highly desirable.  
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Appendix E 

Overview of Discharge Water Treatment Technologies 
 

In accordance with state and federal regulations, any waste water discharged from a power plant must 

not adversely affect the area ground and surface waters. If the contaminants in the discharge stream are 

within prescribed limits, it is permissible to discharge the waste water directly to a surface body or to a 

municipal waste water system. If not, some form of treatment must be applied to ensure that excessive 

contaminants do not reach the environment. Following are brief descriptions of some of the methods 

used in the IID area for waste water treatment. 

Re-Injection Wells 

Most geothermal power plants provide for the re-injection of fluids withdrawn from geothermal wells. 

After the heat is removed in the power production process, the fluid (usually brine) is pumped down a 

set of dedicated injection wells back into the earth. This not only disposes of the brine, which would 

contaminate surface waters, but also recharges the geothermal aquifer, maintaining the continued 

availability of the geothermal resource, and avoiding ground subsidence (sinking) in the area. 

In addition to reinjection of withdrawn brine, blowdown waste streams from boiler feed water loops, 

cooling towers, and RO/DI systems are often disposed of through an injection well. Often, these waste 

streams have chemical and mineral content similar to the brine already present in the geothermal 

aquifer, in concentrations usually less than that in the natural brine, so this disposal method has no 

detrimental effect on the geothermal aquifer. 

Surface Impoundment 

Occasionally, there may be upsets in the brine injection system, and in this case, the brine is directed to 

an impoundment pond. These ponds are specially lined and monitored to ensure that none of the 

impounded contaminants are allowed to enter surface or ground water. The water in the pond 

evaporates, leaving behind the minerals and other contaminants, which can then be collected and 

disposed of, as necessary. This impoundment treatment may in some cases also be used as the primary 

treatment for other discharges, such as blowdown from cooling systems or waste from intake water 

treatments. 

Zero Liquid Discharge Systems 

As stricter limits are imposed on contaminant discharge levels, Zero Liquid Discharge (ZLD) systems are 

increasingly used in many power plants and other industrial facilities. The ZLD system takes the waste 

stream and heats it in a series of heat exchangers to evaporate the liquid, leaving the minerals and 

contaminants as solid waste for disposal. The evaporated vapor is then condensed, and can then be 

reused wherever high-purity water is needed within the plant, providing the additional benefit of 

reducing plant water intake quantity and treatment requirements. 
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Websites and Links 
 

Association of California Water Agencies: www.acwa.com 

CalEnergy Generation: www.calenergy.com 

California Code of Regulations: www.calregs.com 

California Department of Water Resources: www.water.ca.gov 

California Division of Oil, Gas, and Geothermal Resources: www.conservation.ca.gov/dog 

California Energy Commission:  www.energy.ca.gov 

California Water Code (Porter-Cologne): www.swrcb.ca.gov/laws_regulations/docs/portercologne.pdf 

Catalyst Hannon Armstrong Renewables (CHAR), LLC: www.charllc.com 

City of Brawley, California: www.cityofbrawley.com 

City of El Centro, California: www.cityofelcentro.org 

City of Imperial, California: www.imperial.ca.gov 

County of Imperial, California: www.co.imperial.ca.us 

Imperial Irrigation District: www.iid.com 

Ormat Technologies, Inc.: www.ormat.com 

State Water Resources Control Board: www.swrcb.ca.gov 
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Vendors for Equipment and Budgetary Estimates 
 

GEA Power Cooling Inc.: www.geaict.com 

Manning & Lewis Engineering Company: www.manninglewis.com 

SPX Corporation: www.spx.com 

Yuba Heat Transfer, LLC: www.yuba.com 
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Addendum 1: Comments Received to Appendix L of IWRP 
 

Comments Received from CalEnergy 

Comments following are as received by Ms. Tina Anderholt Shields, PE, IID Assistant Water Department 

Manager.  Responses by IEC are in Bold Type. 

Per IID request, CalEnergy has reviewed Appendix L of the IID Integrated Water Resources Management 

Plan (IWRMP) and offers the following observations and suggestions for changes: 

Observations and comments 

 A noted by IEC, most of CalEnergy’s cooling water needs are met through condensation of steam 

used to power the turbines.   

 CalEnergy’s new Black Rock plants will have the lowest water use per MW of any of the power 

plants described in the IEC study. 

 IEC’s evaluation states “Given that condensate from the turbine exhaust is generally used to 

help cool the plant, it would not make sense to use dry cooling. Therefore dry cooling for the 

dual flash plant was not included in this study.” 

 Dilution water is used ensure that the spent brine destined for injection into the reservoir does 

not cause problems. Post-flash dissolved solids content of some area brines is sufficiently high 

that failure to add dilution water risks deposition of the dissolved salts as solids in the injection 

wells.  These solids could plug the injection well reducing or eliminating its capability to accept 

spent brine. 

 The brine resource is not chemically uniform over the entire area of existing and proposed 

CalEnergy development.  This variability explains why plants such as Elmore and Leathers 

require dilution water addition to the spent brine prior to injection while plants in Site 1 (Units 

1-5) do not. 

IEC – Observations noted. 

Changes 

 Page 3, paragraph 3: Although the consultants classify existing CalEnergy plants as dual flash, 

additional stages of flashing actually occur. IEC – Noted, and statement modified. 

 Page 3: paragraph 3: change the phrase “and to remove other materials” to “and lower 

suspended solids content of the clarified brine”. IEC – Noted, phrase modified. 

 Page 3, paragraph 4: delete the phrase “including brine dilution” it is not correct. IEC – Noted, 

phrase deleted. 

 Page 4, paragraph 1: delete the phrase “either combined with spent brine or”, this does not 

occur. IEC – Noted, phrase deleted. 

 Page 4, Table 1:  The combined water use for existing CalEnergy plants combine to a total of 

5894 Ac-ft which is high by a factor of 1.7 compared to the average use documented over 
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several years in the table below.  These numbers grossly over state our actual use and should be 

changed. 

Water use by year taken directly from IID billing 

sheets. (site 1 includes Units 1,2,3,4,5; Site 2 

includes Vulcan, Hoch, Elmore, Leathers) 

     

 

Site 1 Site 2 Total 

 

 

Acre Feet Acre Feet Acre Feet 

 2004 609.4 1915.2 2524.6 

 2005 1137.0 3276.8 4413.8 

 2006 1110.4 2346.2 3456.6 

 2007 1111.8 2340.4 3452.2 

 2008 1198.0 2426.8 3624.8 

 Average 1033.3 2461.1 3494.4 

 IEC – This information was originally requested, but not received from CalEnergy. Data used 

previously was from a table provided by GEI and IID. Water use data is now updated with the 

above information. 

 Page 4, Table 1: the capacity for Salton Sea 4 should be 43.0 MW and that for Salton Sea Unit 5 

should be 45.0 MW. IEC – Noted, Table 1 updated. 

 Page 4, paragraph 4: The description fails to note that CHAR plants will utilize dilution water in 

their process. (This was confirmed by Larry Grogan during the October 27, 2009 meeting) IEC – 

Comment noted. 

 Page 10, paragraph 1: discusses a Figure 6; however the figure below the paragraph is 

incorrectly labeled as Figure 1. IEC – Paragraph corrected. 

 Page 15, paragraph 2 when referring to a bullet list of County objectives IEC states: “These 

objectives are also consistent with the ongoing policies of the IID”.  Bullet 2 reads in part: 

“Provide for geothermal water use of 180,000 acre-feet of water per year; geothermal 

development will have first priority for use of “saved” and or excess water over other uses…” 

CalEnergy is not aware of any IID policy that supports this large water allotment to geothermal 

development uses. IEC – Statement was meant to convey that both the County and IID do 

encourage and support geothermal development with efficient water use. Sentence removed 

to avoid confusion. 

Please contact me if you have any questions. 

Regards, 

Brian A. Koenig 

Director of Technology 

CalEnergy Operating Corporation 
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Comments Received from Ormat 

Comments following are as received by Ms. Charlene Wardlow, Director Business Development, Ormat.  

Responses by IEC are in Bold Type. 

Comments prepared by Ormat Technologies, Inc. on Appendix L of IWRP 

 

General comment: The data provided in the document is extensive. It is not possible to identify the 

origin of each piece of data mentioned in order to cross reference. Overall there is a lack of 

understanding of the development and utilization of geothermal resources resulting in a document full 

of miscalculations and interpretations.  

Recommendation: Footnote data sources in the document. Rewrite the document with correct 

information and references. 

IEC – It is apparent from this and following comments that this is a sensitive topic for Ormat. There 

was some erroneous information in the original document resulting from a lack of response by Ormat 

and the other geothermal operators to our initial requests for information regarding facility design 

and operation. We appreciate constructive criticism and new information; however, a blanket 

dismissal of the report is less than helpful.  

 

Page 1, Line 5 

Comment: From all the references mentioned in the bibliography none refer to "current best practices". 

Recommendation: Delete the words "best practices". By this the document will get a review of the 

current technologies. Also this would not include hybrid cooling for geothermal power plants since this 

does not exist. 

IEC – The requested intent of this document is to present a general overview of feasible technologies 

that will provide for the most efficient use of water resources. The inclusion in the overview of a 

particular “best practice” technology, such as hybrid cooling, does not imply that these technologies 

should be required or would be feasible in every situation – merely that they are an option that 

should be considered in a more detailed analysis of a particular plant situation. Also, it should be 

noted that hybrid cooling does exist in geothermal applications. One example is Ormat’s own 

Mammoth Pacific plant 

(http://www.chiefengineer.org/content/content_display.cfm/seqnumber_content/822.htm ).  

Other geothermal plants that use wet-dry hybrid cooling include4: 

 Amedee Binary  Plant in California; 

 Wineagle Binary Plant in California; 

 Uenotai Flash Plant in Japan; and 

 Otake Binary Plant in Japan. 

 

 

 

                                                           
4
 DiPippo, “Inyo County Coso/Hay Ranch DEIR Comments” March 16, 2009. 

http://www.chiefengineer.org/content/content_display.cfm/seqnumber_content/822.htm
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Page 1, Lines 8-10 

Why were IID’s fossil fired power plants not included in this analysis since all but the newest peaker unit 

use water cooling? 

IEC – The requested scope of the case studies is limited to the geothermal plants only. 

 

Page 2, Line 3 

Comment: This study should also take into consideration the unique geothermal resources of the IV and 

not only the climate. If the report accurately evaluated the unique climate it would not recommend 

using dry cooling. 

Recommendation: Adding to The Study the effects of the unique geothermal resources available in the 

IV, and adding this consideration to the sentence. 

IEC – The unique geothermal resource is understood to be implicit to the scope of the study. The study 

does not “recommend” any technology for any specific plant. 

 

Page 2, line 8 

Comment: Is the "17% more" referring to cost per power generation (MW-hr), operation and 

maintenance or for capital cost of a power plant? 

Recommendation: Clarify the use of the number and again add footnotes for references. 

IEC – This is explained further in the body of the report. 

 

Page 2, line 9 

Comment: It does not make sense to state the increase in cost per power generation and also the 

decrease in power. According to the CEC's Draft BMP Manual and according to Ormat's operating 

knowledge, the decrease in power on hotter days will be more than 40%, and not 5%-10% as stated. 

Recommendation: Clarify the sentence and reference source. 

IEC – The power generated (MW-H) and the plant capacity (MW) are distinct concepts, and each is 

affected by the cooling method employed. The percentage decrease calculations were based on using 

air cooled condensers specifically designed for desert environments, as opposed to “standard” air 

cooled condensers. This statement has been modified for clarity. 

 

Page 2, line 10 

Comment: Hybrid cooling is not used in any geothermal power plant. Therefore, this is not a proven 

technology and may have unknown limitations in addition to the know limitations (which are also not 

mentioned in this document). 

Recommendation: Add that hybrid cooling besides being more expensive is also not used in any existing 

geothermal power plant and, therefore, may have unknown limitations in addition to the known 

limitations. Add to this document the known limitations of hybrid cooling systems. 

IEC – Hybrid cooling is used at Ormat’s own Mammoth Pacific production geothermal plant in Mono 

County, CA, and is a well proven technology in many cooling applications. Although it may not be 

currently in use in the IV, it does have potential for cooling with advantages over both air and wet 

cooling alone. Please be specific as to the “known limitations” mentioned. 
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Page 2, line 13 

Comment: Ormat is unaware of current regulation requiring a change to dry cooling options as stated. If 

this is based on the CEC's BMP Manual then it should be mentioned that it is only a draft. 

Recommendation: Modify the sentence to state that the regulatory environment is encouraging the 

reduction of water used for cooling. 

IEC – Sentence modified to more clearly reflect the intent.  

 

Page 2, line 16 

Comment: The increasing price of electricity may have a reverse effect on changing to dry cooling 

depending on if you are speaking of power purchase prices or the price to the consumer. Power prices 

continue to be influenced by the price of fossil fuel and have not been related to the price of water 

which historically has been very low in Imperial County. If the price of electricity increases it is less 

economical to use dry cooling which will reduce the power generation, and it is more economical to 

spend on cooling water. 

Recommendation: The sentence should clarify the comparison to when the alternatives of dry and 

hybrid cooling are "more feasible". 

IEC – This argument is only valid if the cost of water remains at its present low value. However, water 

prices are likely, and expected by many, to increase significantly. 

 

Page 2, line 17 

Comment: All power plants that use water can work to reduce water use through the methods 

mentions, and not only the existing plants "requiring at least some water". 

Recommendation: The sentence should state that geothermal power plants can reduce water use 

through… 

IEC – Plants not yet existing can plan for efficient water use up front. Existing plants, by definition, can 

only reduce what they already use. 

 

Page 2, line 18 

Comment: Existing plant would need to make costly adjustments in order to use reclaimed water for 

cooling. 

Recommendation: State the above issue in the document and/or clarify the intention. 

IEC – Quite possibly, yes. A feasibility study specific to a given plant would likely be in order, which is 

outside the scope of this overview. 

 

Page 2, line 22 

Comment: Agriculture is the larger user of the IID’s water supply at 97%.  The remaining 3% supply 

industrial and municipal users. Thus, this statement is incorrect for an IID document. 

Recommendation: Remove this sentence or correct. 

IEC – Behind agriculture, the power industry is the second largest water user, and is definitely under 

scrutiny, as stated. The scope of this document does not include agriculture. 
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Page 3, line 2 

Comment: It is the geology of Imperial County caused by Plate Tectonics, i.e. the San Andreas Fault, not 

the geography of the Salton Sink that has caused the area to have numerous geothermal resources. 

Recommendation: Correct the sentence. 

IEC – Noted. Sentence clarified. 

 

Page 3, lines 4-6 

Comment: The Salton Sea has the highest brine temperatures of operating power plants; however, there 

are other geothermal resources in the valley that have similar temperatures but have been uneconomic 

to produce, for example South and East Brawley.  The term KGRA is no longer used.  

Recommendation: Correct the information 

IEC – Information noted; however, areas not developed are not included in case studies of existing 

plants. KGRA is a term found in numerous sources. 

 

Page 3, line 8 

Comment: CHAR has two projects under development based on the information in Table 2. 

Recommendation: Correct his sentence to read “Two plants” 

IEC – Corrected. 

 

Page 3, lines 11-17 

Comment: It is not stated that large amounts of canal water are needed in order dilute the brine before 

injection into the geothermal reservoir. This is a very relevant piece of information. 

Recommendation: Add the above use of canal water.  Use the word reservoir not aquifer when 

discussing specifically a geothermal system.  

IEC – Changed as noted. 

 

Page 3, lines 18-29 

Comment: Same as above comment. The phrasing of this paragraph is misleading. This paragraph gives 

the impression that this method of using geothermal condensate as a primary source for water has 

many advantages and no disadvantages and therefore preferred. This method depletes the geothermal 

resource which increases the decline rate of the wells, causes subsidence and the cooling tower releases 

gases contained in the geothermal resource such as hydrogen sulfide, ammonia and benzene. 

Recommendation: Change to – the quality of the condensate (and not water) produced by the 

geothermal steam (and not fluid). Add that using geothermal condensate as the primary source for 

cooling water depletes the geothermal resource which increases the decline rate of the wells, causes 

subsidence and the cooling tower releases gases contained in the geothermal resource such as 

hydrogen sulfide, ammonia and benzene. 

IEC – Comment noted. We do not believe this to be misleading, and do not state or imply preference 

for any technology. Word “water” changed as noted. 
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Page 3, line 23 

Comment: It is not correct to say that geothermal condensate is used for "brine dilution". Mixing two 

streams from the same source should not be called "dilution". 

Recommendation: Remove "brine dilution" from sentence. 

IEC – Same comment from CalEnergy. Changed as noted. 

 

Pages 3, line 32 

Comment: Geothermal condensate does not meet the standards of distilled water. The comment in 

parenthesis is subjective and misleading. 

Recommendation: Remove comment in parenthesis. 

IEC – True, it does not meet the “standard”, but it is very similar in quality, especially as related to use 

in a cooling tower. Statement modified, but included. 

 

Page 3, line 33-34 

Comment: We do not believe the cooling towers at Flash facilities such as Cal Energy are run at 20 

cycles.  Additionally you mention 10 cycles for traditional steam power plants but none of the 

geothermal power plants in the Imperial Valley are steam power plants. 

Recommendation: Correct the number of cycles, as operated in the flash plants in the IV. 

IEC – Please provide documentation of “correct” number of cycles.  

 

Page 4, line 1 

Comment: What does plant waste water have to do with this document? 

Recommendation: Remove this sentence. 

IEC – The waste waters mentioned are re-injected, as explained in the next sentence. This is relevant 

in that these waters contribute to the maintenance of the geothermal reservoir, and reduce the 

amount of canal water withdrawn for this purpose. 

 

Page 4, lines 1-3 

Comment: Actual amounts of this injection are minimal. If this is relevant information the actual 

amounts should be stated. 

Recommendation: State amounts of the mentioned injection. 

IEC – The amounts were not provided to us, although requested. They are likely a relatively small 

percentage, but the intent is to account for all water potentially available and/or used. 

 

Page 4, Lines 4-6 

Comment: The depth of the wells is not the reason wells are artesian. It has to do with the reservoir 

pressure.  There are other areas of the valley that are artesian besides the Salton Sea.  Wells are still 

usually pumped in order to control the flash point. 

Recommendation: Remove this paragraph as it is irrelevant to the water discussion especially since you 

aren’t considering well field capital costs in your power plant calculations further in the paper.  

IEC – Sentence corrected. Paragraph included, as this affects the plant operating costs. 
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Page 4, Table 1 

Comment: Past 10 years average is not relevant. Water usage has increased in recent years. Suggest 

taking data of previous 3-5 years since the plants have been upgraded and the information provided 

does not provide an accurate representation. 

Recommendation: The past 3-5 years averages should be used. 

IEC – Updated data was not provided to us for the original report. This table has been updated to 

show the past 5 years water usage. Water usage average actually shows a decrease over previous 10 

year data. 

 

Page 4, line 9-10 (first line after table) 

Comment: We believe that Cal Energy is proposing a single flash plant in order to reduce the impact 

brine chemistry. The O&M cost of managing the silica far outweighs concerns of water usage. 

Recommendation: Delete “which minimizes water usage.” 

IEC – Changed as noted. This agrees with information received since original report. 

 

Page 5, Lines 1-4 

Comment: The GEM facility which was built first at Ormesa is a flash plant. Ormat improved the output 

and efficiency of this resource by adding OECs and a bottoming unit at GEM just 2 years ago. Ormesa 

would not still be operating without Ormat’s intervention to save this valuable resource.  This is the only 

facility operating on BLM land in the valley which provides a revenue stream to Imperial County. 

Recommendation: Add additional language on the GEM facility. 

IEC - Noted. 

 

Page 5, lines 5-10 

Comment: The fact that the geothermal fluid is used in a closed cycle without depleting the resource is 

not mentioned. This is important because this is one of the purposes of using of using a binary cycle and 

not a flash plant; it preserves the resource, does not cause subsidence and minimizes geothermal air 

emissions. 

Recommendation: Adding that the Ormat plants do not deplete the geothermal resource and stating the 

importance of this. 

IEC – Noted. Lines 7 & 8 imply a closed cycle. Air emissions are outside the scope of this report. 

 

Page 5, line 7 

Comment: There is no isobutane used at Ormesa.  Ormat’s system only uses iso-pentane. 

Recommendation: Remove "isobutene". 

IEC – Corrected. 

 

Page 5, line 11 

Comment: The word "virtually" is subjective. 

Recommendation: Delete “virtually all” and reword “primarily” 

IEC – Changed as requested. 
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Page 5, lines 11-18 

Comment: Why is the GEM plant not described as noted above? 

Recommendation: Describe the GEM plant in the document, including the bottoming unit and its 

function to increase efficiency. 

IEC – This type of descriptive information was requested originally for all the plants, with very limited 

response. Additional information has now been included. 

 

Page 5, line 15 

Comment: It is not true that "more heat must be removed". The Rankin cycle is at lower temperatures 

and therefore a cooler cold resource is needed. 

Recommendation: Correct the need for more cooling water. 

IEC – Please read in context: “more heat must be removed …for each unit of electricity generated”. 

The lower the “high” temperature of the Rankine cycle for a given “low” temperature, the less 

thermally efficient it is. The low temperature is limited by the environment to which the heat is 

rejected, in this case the IV. 

 

Page 5, lines 17-18 

Comment: The sentence is phrased subjectively. 

Recommendation: Remove sentence. 

IEC – Interpretation is subjective. 

 

Page 5, line 21 

Comment: GEM is not used for supporting auxiliary loads of Ormesa. 

Recommendation: Remove "in support … Ormesa plants". 

IEC – Updated information. 

 

Page 5, line 22 

Comment: GEM does need supplementing cooling water makeup of canal water, as most flash plants in 

the IV. 

Recommendation: Change the word "eliminating" to "reducing. State in the document that most flash 

plants in the IV consume canal water for cooling tower makeup during the summer, because the steam 

condensate is not enough during the extreme conditions. 

IEC – Word changed as noted. Flash plant canal water use is already mentioned. 

 

Page 5, line 24 

Comment: Lower brine temperatures require less pumping power (the exact opposite of what is stated) 

because the pumps need to be cooled less. The pressure of the wells does influence the pumping 

power; however, the main factor is the depth of the fluid level which is not stated in the document. 

Recommendation: Correct the sentence or remove it entirely. 

IEC – Sentence clarified. 
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Page 5, table 3 

Comment: Suggest taking data of previous 3-5 years since the plants have been upgraded and the 

information provided does not provide an accurate representation. 

Recommendation: Use data of previous 3-5 years. 

IEC – Table modified as requested. 

 

Page 6, lines 3-11 

Comment: Heber 1 is a flash plant similar to Cal Energy's plants and was the first plant built in the 

1980’s. However, the description here is deferent, putting emphasis on the use of IID water and not 

utilizing excess water. Similar to Ormesa, Ormat increased the output from this resource as a result of 

the binary process. 

Recommendation: Rephrase 

IEC – Both descriptions now mention IID water. 

 

Page 6, line 7 

Comment: The cooling system is not a closed-loop. 

Recommendation: Removing "closed-loop". 

IEC – In cooling technology, it is considered closed loop; however, wording changed as requested. 

 

Page 6, line 10 

Comment: Excess condensate is not disposed of into surface drains. It is injected into the geothermal 

resource. 

Recommendation: End the sentence after the word “stormwater.”  

IEC – Information updated. 

 

Page 6, line 13 

Comment: Heber 2 has 8 OEC units. 

Recommendation: Correct to 8 OEC units. 

IEC – Information updated. 

 

Page 6, line 20 

Comment: Supply by IID canal does not increase water usage. Supply by IID is the water usage. It is not 

true that wet cooling uses more water; it just has a different source (canal water instead of geothermal 

condensate). 

Recommendation: Remove "which significantly … figures". 

IEC – Sentence clarified as recommended. 

 

Page 6, line 21 

Comment: Blowdown is not disposed of to area surface drains. It is injected into the geothermal 

reservoir. 

Recommendation: Correct to read “Blowdown from the cooling tower basin is injected into the 

geothermal reservoir, as at the Heber 1 facility. 
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IEC – Information updated. 

 

Page 6, line 22 

Comment: The lower temperature does not result in higher pumping power. 

Recommendation: Remove lower in temperature, and add the depth to the fluid which effects pumping 

power. 

IEC – Corrected. 

 

Page 6, table 4 

Comment: Suggest taking data of previous 3-5 years since the plants have been upgraded and the 

information provided does not provide an accurate representation. 

Recommendation: Use data from past 3-5 years. 

IEC – Updated as requested. 

 

Page 6, Brawley description 

Comment: There is a hypersaline resource at Brawley too which Unocal, who built the facilities now 

owned by Cal Energy at the Salton Sea, attempted to utilize but abandoned. Ormat consciously made 

the decision to develop a lower temperature resource in this area to avoid the operating issues of the 

hypersaline brines. 

Recommendation: The document presumes that the only hypersaline brines are at the Salton Sea but 

this is not true. Others have not been developed as they have not been economic.  

IEC – Sites found not developmentally feasible are not relevant to this section on case studies of 

existing installations. 

 

Page 7, line 8 

Comment: First place in the document a footnote for data origin is used. 

Recommendation: Do the same for the whole document. 

IEC – Additional footnotes have been added to the document for clarity.  

 

Page 7, line 17 

Comment: Hybrid cooling is not used in any geothermal power plant to date. Therefore, this is not a 

proven technology and may have unknown limitations in addition to the know limitations (which are 

also not mentions in this document). 

Recommendation: Provide a description of hybrid cooling technology and its limitations and stating that 

it may have other unknown limitations. 

IEC – As referenced in a previous comment response, hybrid cooling is used in geothermal applications 

(including at least one operated by Ormat), and is a proven, viable cooling technology in the power 

industry. A general description of the technology is available in Appendix C, which does list 

disadvantages of this type of system. Please be more specific as to Ormat’s apparent issues with 

hybrid cooling. 
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Page 7, line 19 

Comment: Evaporative systems are not less expensive for binary plants. They are actually more 

expensive than dry cooling systems for a given resource. The reason for using evaporative cooling is its 

efficiency in cooling to lower temperatures (wet bulb compared to ambient temperature) and, 

therefore, create a higher temperature difference between the high temperature heat source and the 

low temperature heat source. This is utilized for creating more power generation with the Rankin cycle. 

For flash plants evaporative cooling is used because high quality condensate is available making 

evaporative cooling less expensive (using evaporative cooling in flash plants comes at a cost of depleting 

the geothermal reservoir, subsidence and air emissions and in the case of the Salton Sea projects the 

price of adding canal water to dilute the brine before reinjection).  Additionally, we know of no one 

exploring the use of either dry or hybrid cooling for future installation in the Imperial Valley on 

geothermal projects. 

Recommendation: State the reason for using evaporative cooling as above. 

IEC – All of the points touched on in this comment are addressed in the report body and in Appendix 

C, which describes the various cooling technologies. If dry cooling systems were truly less expensive 

than wet (considering all factors, including the cost of output capacity loss), then it would be in use 

everywhere instead of evaporative cooling. Dry and hybrid cooling is not currently used in the IV 

because the very low cost of water there at this time makes wet cooling more economical. 

 

Page 7, line 21 

Comment: Providing the origin of the data in the cost estimate would be helpful. 

Recommendation: Adding notes next to each data in the document. The notes will refer to footnotes 

stating the exact origin of the data. 

IEC – Sources are provided in the document. 

 

Page 8, line 1-3 

Comment: The data does not represent the situation in the Imperial Valley, because the data is derived 

from geothermal power plants in different areas. The IV is unique in its climate (hot and dry) and the 

agreements among the estimates are irrelevant since the estimates can not apply since the parameters 

are different. 

Recommendation: Performing the cost estimate in a more representing manner (as will be detailed 

following). 

IEC – This analysis was conducted to reflect how different cooling technologies affect power plant 

costs. It has been over twenty years since a new plant has been installed in the Imperial Valley; 

therefore national averages were used to estimate the costs of the main plant. However, budgetary 

estimates from equipment vendors were used to estimate the costs for the condensers, towers, and 

related cooling equipment. It is noted in the document that broad estimates used in this comparative 

analysis cannot include the level of detail used in actual project installations, but is suitable for this 

qualitative study 

 

Page 8, line 7 

Comment: This cost estimate is not suitable for this study and gives a misleading representation. 

mzidar
Highlight



 

Page | 51  
 

Recommendation: Performing the cost estimate in a more representing manner (as will be detailed 

following). 

IEC – See comment above. 

 

Page 8, lines 10-11 

Comment: It is not possible to compare these three types of power plants (this would be comparing 

apples and oranges). A comparison of technologies should be for a given (same) resource only. Each 

technology is suited best for a certain resource. It is not possible to choose the type of resource in a 

specific area (it is a natural according resource). Also, low resources should not be disqualified for 

development since it is a renewable clean energy source that can be utilized to generate electric power. 

Flash plants cannot be used efficiently for these low temperature resources.  Comparing a gas fired 

project without the fuel cost, the primary operating cost, and the cost of the wellfield for a geothermal 

project which is the fuel supply for the life of the project also makes this analysis meaningless. 

Recommendation: The comparative cost analysis should be performed for the same given geothermal 

resource. 

IEC – Various types of power plants and technologies are commonly compared through a levelized 

cost of energy (LCOE) analysis. The LCOE analysis allows for the comparison of one technology against 

the other, whereas the differing costs are not easily compared. This allows projects to be compared 

on an apples to apples basis. For example, the LCOE is often used by energy analysts and project 

evaluators to develop first-order assessments of a project’s attractiveness compared to other types of 

projects. Further information on the subject can be found in any engineering economics text. Also, IEC 

is not suggesting that low temperature resources should be disqualified for development as they are 

an excellent renewable energy resource. However, the lower temperature resource will likely be more 

expensive to develop than higher temperature resources.  

 

Page 8, line 11 

Comment: Drilling should be added to the cost analysis since drilling is a large capital expense 

Recommendation: Adding drilling expenses to the cost estimates. 

IEC – Since exploration and drilling expenses are highly variable (~ $200/kW to $1,000/kW installed), 

they were not included in the study. As previously mentioned, the goal of this analysis was to 

compare different cooling technologies and their effect on the overall project costs. 

 

Page 8, line 17 

Comment: Dry cooling is not used in the IV or in climates similar to IV for geothermal energy. How was 

cost estimating for dry cooling in the IV estimated if there are no such plants? 

Recommendation: Elaborate further how the cost estimating was performed. 

IEC – Clearly explained in report. 

 

Page 8, table 7 

Comment: No need to get into debt percent and such, irrelevant for this study. Why would the 

depreciation be different for the different types of plants? 
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Recommendation: Perform the analyses without getting into debt and depreciation factors which should 

not be relevant for this study and comparison.  Delete the gas fired project from the analysis.  

IEC – See reference to LCOE above. Allowable depreciation is different for each technology type. 

Please see IRS Publication 946 for more information.  

 

Page 9, line 1 

Comment: The two main cost components refer to capital costs. 

Recommendation: Add that these are two main capital costs. 

IEC – Added. 

 

Page 9, Table 8 

Comment: This table is irrelevant to this study. These types of plants are not alternatives to each other, 

and therefore there is no purpose for the comparison and it is only misleading.  Again, it is apples and 

oranges to not include the geothermal fuel supply which reduces O&M costs as compared to a combine-

cycle plant for which the primary cost is fuel.   

Recommendation: Remove this table. 

IEC – See reference to LCOE above. 

 

Page 9, lines 14-16 

Comment: It is not clear what type of indirect systems this refers to. 

Recommendation: Further elaborate which systems this refers to. 

IEC – Please see system descriptions in Appendix C. 

 

Page 9, lines 16-19 

Comment: Dry cooling for flash plants is used (as mentioned) and not considered in this study. However, 

hybrid cooling is not used for geothermal plants and is considered in this study. Dry cooling for flash 

plants will save canal water used for diluting the brine for reinjection and reduce depletion of the 

geothermal reservoir.  

Recommendation: Prepare a comparative analysis for dry cooling for flash plants in this report. 

IEC – The Russian plant mentioned using dry cooling is located far north on the Kamchatka Peninsula. 

Dry cooling is used here because the extreme cold during much of the year would turn an evaporative 

cooling tower into a block of ice – much different than conditions in a moderate to hot climate. For 

the reasons outlined in the report, dry cooling in a temperate climate is not feasible and preparing a 

cost analysis for such would be unproductive. 

 

Page 10, lines 1-3 

Comment: Another consideration for utilizing dry cooling is the additional land needed for the air cooled 

condensers. 

Recommendation: Add the land costs to dry cooling and the environmental impact of this additional 

land. 

IEC – This is already included in the miscellaneous costs. 
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Page 10, line 4 

Comment: Does the dry cooling for combined cycle refer to just the binary part or the whole plant's 

cooling? (Dry cooling for the flash plant part of a combined cycle does not exist in the USA). 

Recommendation: Add detail to describe the cooling system.  

IEC – There is no “binary part” or “flash plant part” in a combined cycle plant. A combined cycle plant 

uses the hot exhaust from a gas turbine to generate steam for a separate steam turbine. Cooling is 

required for the steam condenser. Please see Appendix B for further descriptions of power plant 

types. 

 

Page 10, line 5 

Comment: It is important to know the origin of the data and to which projects is this referring to. 

Recommendation: Specify the projects this information is from. 

IEC – References are noted. 

 

Page 10, line 6 

Comment: Projects with iso-butane fluid do not exist in the IV and, therefore, do not give any 

representation.  Ormat’s OECs use iso-pentane 

Recommendation: Do not use projects with iso-butane fluid in this study. 

IEC – Per our conversation with representatives from Ormat on July 17th, 2009: Due to the proprietary 

nature of Ormats technology, Ormat was not willing to share information on the fluids used in their 

OECs. However, Ormat mentioned that assuming iso-butane would be suitable for our analysis.  

 

Page 10, Figure 1 

Comment: Only a performance curve is shown for a binary power plant. 

Recommendation: Add the performance curve for a flash plant. 

IEC – This section on dry cooling excludes geothermal flash plants for reasons outlined above and in 

the text. 

 

Page 11, Table 9 

Comment: The comparison in this table is not relevant, because each type of plant is used for a different 

resource. Therefore, they are not alternatives to each other as implied from the table. 

Recommendation: Remove the table 

IEC – See reference to LCOE above. 

 

Page 11, Table 9 

Comment: The "Capacity Factor" is unclear. 

Recommendation: If you leave the Table, add an explanation for the meaning of the "Capacity Factor".  

It is low for a binary geothermal power plant based on Ormat’s operating history. 

IEC – The capacity factor was calculated for an air-cooled binary plant operating in Imperial Valley, 

which would be lower than Ormat’s operating history in other climates. IEC is not aware of any 

operating history for air-cooled binary plants in the Imperial Valley. 
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Page 11, lines 1-13 

Comment: Hybrid cooling does not exist in any geothermal power plant. 

Recommendation: State the above and the risks involved with hybrid cooling and its limitations. 

IEC – See previous responses regarding hybrid cooling. 

 

Page 11, line 12 

Comment: The capital costs of a hybrid system are more expensive than dry cooling. 

Recommendation: Remove "reducing the capital cost" and add information on hybrid capital costs 

(relevant to study). 

IEC – Comparative costs provided were based on vendor quotes for equipment required for each 

scenario. The hybrid systems were much smaller and less expensive than the air-cooled systems for 

the defined design conditions. Please provide data justifying this comment. 

 

Page 12, Table 10 

Comment: It is unclear how the data in the table was derived since hybrid cooling does not exist in 

geothermal power plants. The document is misleading and will make readers believe that hybrid cooling 

does exist in geothermal power plants. 

Recommendation: State the origin of the data in the table and state that this is a theoretical estimate. 

IEC – See previous responses regarding hybrid cooling. 

 

Page 13, line 4 

Comment: Canal water is not potable water. 

Recommendation: This should be stated for reader's recognition. 

IEC – Comment unclear. Canal water is not mentioned here, nor is any implication made that it is 

potable water. 

 

Page 13, Line 14 

Comment: It is stated that potable water is used at a power plant in the Niland area. Do you mean to 

state IID canal water? 

Recommendation: Clarify the source of the water. Do you mean drinking water from a municipality? 

IEC – Potable water is obviously not from the canal. Yes, this is city-supplied “drinking” water. 

 

Page 14, Line 18 

Comment: Colorado River water does not meet any of the criteria listed in the bullets above this 

sentence as it is imported water. 

Recommendation: Clarify this fact. 

IEC – Please look at this page again. The section above refers to a different regulation entirely. 

 

Page 14, Line 28 

Comment: Water use in Imperial County is not part of the building permit process. It is part of CEQA and 

Conditional Use Permit review by the County if they are the lead agency. 

Recommendation: Correct this sentence. 
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IEC – Corrected. 

 

Page 14, Line 30-31 

Comment: Historically the only water provider in the Imperial Valley has been the IID and historically the 

County did not require any proof of the water supply. 

Recommendation: State the history and reason for the policy change by the IID which initiated the 

creation of this document. 

IEC – These statements were taken from Imperial County policies and documentation, and reflect the 

authority of the County. We have no knowledge of actual past or present actual implementation of 

these policies by the County. 

 

 Page 15, line 6 

Comment: Why is IID's allocation of 25,000 acre-feet a year so much less than the 180,000 acre-feet a 

year mentioned here? 

Recommendation: State this difference and explain the reasons for the difference. 

IEC – These statements were taken from the Imperial County document noted. Since IID is not the 

same entity as Imperial County, they may have a different allocation policy. Please refer to these 

entities for an explanation of the difference. 

 

Page 15, line 4 

Comment: Why is maintaining the level of agriculture an objective. This objective is in contrast to the 

benefit of the County. Studies show that communities benefit greatly from transforming farm land into 

industrial use. 

Recommendation: Adding these studies to this report (which is relevant to the development of 

geothermal energy in the IV. 

IEC – We include only a summary of the policy statements of the various agencies in this section. Any 

explanation of how or why they are written as they are should be referred to the publishing agency. 

 

Page 15, line 13 

Comment: These objectives are not consistent with the policies of IID. 

Recommendation: State the differences between the objectives of the County and the policies of IID and 

why if you know. 

IEC – This statement has been deleted. 

 

Page 15, line 30 

Comment: There is no fresh water flow going to the Salton Sea. The New River is the most polluted river 

in the USA. 

Recommendation: Clarify what is meant by this statement. 

IEC – We recognize that this river is highly polluted, as there are many reports to this effect available. 

However, by virtually every legal definition, this river is considered a “fresh” body of water (as 

opposed to “saline”). Also, in different studies of the salinity levels of the Salton Sea, there is 
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consideration made of wastewater discharge and other sources that most people would consider less 

than clean being necessary to retard the increasing salinity of the Sea. 

 

Page 16, lines 30-32 

Comment: There have been no new steam plants permitted or built in the USA since the last plant at 

The Geysers in 1989. Cal Energy permitted a flash plant, Salton Sea 6 through the CEC but it was never 

built and is now being relicensed as the Black Rock projects.  They are not planning to use dry cooling or 

recycled water to the best of our knowledge. 

Recommendation: Correct this sentence. 

IEC – This statement includes more than just geothermal steam plants. Few geothermal plants make it 

over the CEC’s 50MW threshold, but those that do will be under the same policies and scrutiny as all 

other plants, including the CEC’s policy of pushing dry cooling and recycled water use. 

 

Page 17, line 24 

Comment: "the result" is subjective. It is a result but not the only one. 

Recommendation: Add the development of wet cooling technologies that use less water. 

IEC – True. Statement modified to also include hybrid technology.  

 

Page 17, line 26 

Comment: There is no evidence given in this report to support that dry cooling "is becoming more of a 

viable alternative". 

Recommendation: Remove this conclusion. 

IEC – If it were not more viable, there would not be such an increase in the number of plants using dry 

cooling. 

 

Page 17, lines 26-29 

Comment: There is no relevance to the $/MWh comparison of the cooling alternatives, because the 

three types of cooling are not alternative to one another (because they won't have the same power 

generation capacity). The comparison should be for a given geothermal resource and climate or site 

specific. 

Recommendation: Have the comparison in cooling methods be on the difference in power generation 

capacity. 

IEC – The power generation capacity is considered and accounted for in the LCOE analysis. Please see 

previous reference to LCOE. 

 

Page 17, line 35 

Comment: The loss in power generation on a 110ºF day in the IV will be over 40%. 

Recommendation: Correct values. 

IEC – Updated as noted. 

 

Page 17, line 38 

Comment: Dry cooling is not attractive in the IV. Therefore, this statement is irrelevant. 
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Recommendation: Remove statement. 

IEC – We believe that this statement is both relevant and accurate in the context of this report. 

 

Page 17, line 39 

Comment: Loss in performance will become more of an issue as electric prices rise (simple linear 

equation). The additional expense per mega-watt will be transferred on to the consumers and with a 

rise in electric prices this will be more of an issue. 

Recommendation: Correct this sentence. 

IEC – Comment noted. 

 

Page 18, Table 11 

Comment: The comparison should be on the difference in power generation between the difference 

cooling technologies. 

Recommendation: Perform comparison as above. 

IEC – As explained earlier in the report, this difference has been factored in to the LCOE calculations. 

 

Page 18, line 8 

Comment: This last sentence assumes that not using water is the lowest environmental impact which 

may not be true once all environmental criteria are considered. 

Recommendation: Change the work “will” to “may.” 

IEC – In the context of this report, this is an accurate statement. 

 

Appendix B Comments 

Page 22, Line 1 

Comment: We do not believe that geothermal energy is the largest source of generation in IID’s service 

territory. Interestingly, IID does not directly contract with any of the existing facilities either.  

Recommendation: This should state that IID’s own fossil and hydro plants are the largest source or give 

the exact data since this report is so focused on non IID owned power plants. 

IEC – The statement reads “largest number” not “largest source”, and is therefore accurate. Also, the 

requested scope of this report involves geothermal plants, which are all non-IID owned. 

 

Page 22, last sentence 

Comment: There have been no new power plants built at the Salton Sea since the 1980’s.  Ormat is 

proposing a project also in the Salton Sea that will be binary in order to not have to deal with the 

hypersaline brines. Ormat is the only company to have built a new geothermal power plant in Imperial 

County since 1992 and even the 1992 plant, Heber 2 was binary. 

Recommendation: Delete this last sentence.  

IEC – The sentence is accurate. Virtually all of the Salton Sea KGRA plants are flash plants. Heber 2 is 

not in the Salton Sea KGRA. 
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Page 23, Lines 20-21 

Comment: There are hypersaline resources in other locations in the Imperial Valley besides the Salton 

Sea including Brawley. They are most costly to produce and have environmental impacts that binary 

power plants do not have.  

Recommendation: Delete this sentence as it is incorrect.  

IEC – The sentence is accurate. It does not state that these resources do not exist, just that binary 

plants and lower temperature resources do exist. 

 

Bibliography – Comment by Ormat Technologies, Inc. 

Comment: Several of these resources are very old, 1970’s and 1986. Many technological advances have 

been made since this time and these resources are likely not accurate or relevant in 2009. 

Recommendation: Delete these references as sources for the IWRP – Anderson, J.H.;Layton, D.W.; 

Subbiah, S and R. Natarajan; and Usui, L. and K. Aikawa. 

IEC – Inclusion in a bibliography is not a statement that a resource is the most up-to-date, nor is it an 

endorsement of the resource by the author of the report: only that it was referred to in some way 

during the preparation of the report. Only 10 out of the 42 references used in preparing this 

document were published before 2000; and only 6 were published prior to 1986. The references cited 

above were used as historical references for the first binary geothermal plant (Anderson, J.H.); the 

first water supply assessment for geothermal power plants in the Imperial Valley (Layton, D.W.); 

alternative binary plant designs (R-113 binary fluid) for utilizing low temperature resources (Subbiah, 

S and R. Natarajan); and, the first application of a flash geothermal plant that utilized low pressure 

saturated steam (Usui, L. and K. Aikawa). They were not used in the comparative cost analysis. 

 

Vendors – Comment by Ormat Technologies, Inc. 

Comment: Ormat does not use any of these vendors. Have any of the other geothermal companies in 

the IV since this report primarily targets geothermal energy? 

Recommendation: Solicit data from companies that are involved in geothermal energy. 

IEC – The vendors contacted are reputable, established companies in the power generation industry. 

Lack of patronage by Ormat or any other geothermal company does not mean that their products or 

services are irrelevant to the geothermal industry. Ormat would have been welcome to submit a list 

of recommended vendors, and we would have been happy to contact those vendors, as well. SPX 

Corporation has designed and installed systems on several geothermal plants in Iceland; the 

condensers on the Geysers plant in California; and, several other geothermal plants around the world. 

GEA Power Cooling specializes in ACCs and hybrid cooling systems. They have supplied ACCs to 

overseas geothermal plants and hybrid cooling systems to several coal and combined cycle plants. 

Yuba Heat Transfer, which had extensive experience with geothermal, was recently acquired by SPX 

Corporation. To our knowledge, Manning and Lewis Engineering do not have direct experience with 

geothermal. Additional vendors were contacted, but did not provide budgetary estimates in time for 

the report. 
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General Statement by IEC Regarding Ormat Comments: 

Throughout the preparation of this report, IEC sought to fulfill the requirements and scope as 

requested by IID through GEI Consultants. The goal was to produce a general overview to be used by 

IID management to understand the geothermal power generation process and technologies involved, 

especially as they related to water use, and to present ideas and options for more efficient water use 

within the IID service area. In this, we believe that we have prepared a document that is accurate and 

presents the information in an objective manner. From the beginning, Ormat and other geothermal 

producers in the IID area were contacted, either directly or through GEI, to obtain the information 

needed. All entities were always welcome to contribute information and unique perspectives. 

The tone of the comments received from Ormat was not constructive, and seems to imply that we 

have targeted Ormat or biased our report toward their competitors. We wish to state strongly that 

this is not our intent. 

The issue here is water, which has throughout history been a highly political and controversial subject. 

We understand that Ormat’s plants in the Imperial Valley will be most affected by restrictions in the 

availability of water, and that these restrictions have the potential to severely impact the 

development of geothermal resources in the Valley. However, these issues are beyond our scope and 

control. Our task was to present options and potential solutions to one aspect of a difficult and 

complex issue, and we have done that in a fair and objective manner. We continue to be open to new 

ideas and perspectives, and will always welcome any constructive input on this subject. 
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Memo

To: Mike King, Tina Shields, Anisa Divine

From: Matt Zidar, Michael Conant

CC:

Date: August 21, 2006

Re: All American Canal/ East Highline Canal Groundwater Augmentation & Blending

Purpose & Assumptions of Analysis
The purpose of this analysis was to obtain estimates of the changes in water quality for the All American Canal (AAC) and East
Highline Canal (EHC) if the canal flow was augmented with East Mesa groundwater pumped either into the AAC or EHC. Using
data from 2000-2007 obtained from Imperial Irrigation District, the average water quality for TDS on the AAC at station 60 was
approximately 753 ppm.  Conductivity was also reported in this documentation but TDS was used in this analysis due to its
greater familiarity.  TDS varied from 600 to 1050 ppm with 95% of samples falling between 640 and 920 ppm.  Water quality at
Station 60 was compared to canal flow at Drop 1 and it was determined that water quality was independent of flow (Figure 1).  It
is assumed that water quality changes little in conveyance along the canal and the average value of 753 ppm TDS was used for
analysis at Mesa 5 and East Highline Drop 16, downstream of Station 60.  Water quality for the groundwater to be pumped was
unknown, so three potential representative values of 1000, 2000, and 3000 ppm TDS were analyzed.  Potential contribution of
the new groundwater was taken to be either 50,000 or 25,000 acre-feet, approximately 70 or 35 cfs if averaged over a year.

Flow’s Affect on Change in Water Quality
Figure 2 shows how the water quality changes in any canal with any flow using the above assumptions.  Larger initial flows from
the canal would result in less change in water quality from the introduction of groundwater.  Alternatively, small canal flows can
be greatly influenced by the groundwater inflow.  Using this graph, the expected resultant water quality could be obtained given
a certain canal flow, groundwater TDS concentration and groundwater pumping rate.  It can also be used to determine the
minimum allowable flow if a maximum concentration level is established.  As an example, if a maximum allowable TDS for the
resultant water quality was 850, the minimum allowable initial canal flow could be determined for each of the 3 theoretical
groundwater concentrations and each pumping rate.  This is also outlined in figure 2.

Groundwater’s Affect on AAC & East Highline Canals
To determine the potential change in water quality in the AAC and EHC, two flows were analyzed for each canal; one at the
median flow to show a representative change, and one at the bottom 20th percentile flow to demonstrate a “worst case”
scenario.  These values were determined from data provided by Imperial Irrigation District and were representative of 2006-
2008 for the AAC and from 2000-2008 for the EHC.  Figures 3 and 4 show the resultant water quality for the AAC and EHC
respectively.  The AAC consistently has larger inflows and thus the change in water quality is substantially dampened. The
figures can be used to evaluate the effects of different pumping rates at the assumed canal flows.
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Figure 1:Water Quality (TDS) at Station 60 vs. Canal Flow (KAF) at Drop 1
From 2000-2007
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Figure 3: Effect of Pumping Groundwater into All American Canal on Water
Quality
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Figure 4: Effect of Pumping Groundwater into East Highline Canal on Water
Quality
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  Specialists in Ag Water Management 
 

Technical Memorandum 

 
 
TO:  Imperial Irrigation District  
FROM:  Davids Engineering, Inc. 
DATE:  September 3, 2009 
SUBJECT: Preliminary Evaluation of Substitution of Groundwater for Surface  

Water on Crop Water Needs 

Background and Objectives 
Alternative additional water supplies are being investigated to satisfy growing M&I 
water demands within the Imperial Valley.  One alternative water source being 
considered is groundwater pumped from wells within the East Mesa.  One operational 
scenario associated with this source would be to blend groundwater with Colorado River 
water in the All American Canal and deliver the blended supply to IID customers.  
Because the salinity of the East Mesa groundwater is generally higher than that of 
Colorado River water, the effect of this operation would be an increase the salinity of 
water delivered to IID customers. 
 
The purpose of this technical memorandum is to provide a preliminary, reconnaissance 
level evaluation of the potential impact of increased water salinity on crop water needs in 
the Imperial Irrigation District.  For purposes of this evaluation, the impact of increasing 
salinity on the leaching requirement for primary IID crops is estimated, along with the 
cumulative impact on the volume of leaching required per unit of additional supply. 
 
This analysis is based on the assumptions of GEI Consultants (2009) regarding the 
salinity of East Mesa groundwater and its blending with Colorado River water. 

Methodology  
The impact of alternative blending scenarios on LFR for major IID crops is evaluated, 
along with the overall impact on District-wide irrigation requirements. 
 
For a given crop, the required leaching fraction, LFR, is given by the following 
relationship: 
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where ECw is the salinity of the irrigation water, and ECe is the threshold soil salinity at 
which crop yield is affected (Ayers and Westcot, 1994).  The required leaching fraction is 
the fraction of total applied water required for leaching, where the total applied water 
consists only of crop evapotranspiration and deep percolation. 
 
For purposes of this analysis, the base salinity of Colorado River water is estimated to be 
753 ppm TDS, or 1.18 dS/m (1 dS/m ≈ 640 ppm TDS).  The threshold salinity for IID 
crops is estimated based on published values (Mass, 1990).  The historical leaching 
fraction achieved by IID growers is estimated to be 0.19 based on the water balance 
prepared for the Efficiency Conservation Definite Plan. 
 
The impact of groundwater blending on total crop water requirements is estimated based 
on the increase in leaching needed to maintain historical salinity levels.  First, the impact 
of alternative blending ratios and groundwater salinity levels on the salinity of the 
blended irrigation water is evaluated.  Then, the percent increase in crop water 
requirements across scenarios is evaluated.  Finally, historical demands are multiplied by 
the percent increase in crop water requirements to estimate increased future demands to 
provide adequate leaching to maintain existing, average soil salinity levels. 

Results 
Based on the scenarios evaluated by GEI, the blending ratio (BR) of groundwater to 
surface water will vary from around 0.01 (AAC mean flow of 3975 cfs with 35 cfs GW 
pumping rate) to around 0.08 (EHL 20th percentile flow of 833 cfs with 70 cfs GW 
pumping rate).  Based on a range in BR of 0.00 to 0.10, the estimated blended water 
salinity for groundwater salinities of 1000 ppm, 2000 ppm, and 3000 ppm are provided in 
Table 1. 
 

Table 1.  Resultant Salinity for Varying Blending Ratios and Groundwater Salinities. 

0.00 1.18 1.18 1.18
0.01 1.18 1.20 1.21
0.02 1.18 1.21 1.25
0.03 1.19 1.23 1.28
0.04 1.19 1.25 1.31
0.05 1.19 1.27 1.34
0.06 1.20 1.29 1.38
0.07 1.20 1.30 1.41
0.08 1.21 1.32 1.44
0.09 1.21 1.34 1.47
0.10 1.21 1.35 1.50

Resultant ECw for Varying GW Salinity (dS/m)
Blending Ratio 

(GW/SW)
GW Salinity = 

3000 ppm
GW Salinity = 

2000 ppm
GW Salinity = 

1000 ppm
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The impact of blending on crop specific leaching requirements for the top 10 IID crops 
(based on the 2008 IID crop survey) is presented for groundwater salinities of 1000 ppm, 
2000 ppm, and 3000 ppm in Tables 2a, 2b, and 2c, respectively.  

 
Table 2a.  Impact of Blending Ratio on Required Leaching Fraction for Major IID Crops, 

Groundwater Salinity = 1000 ppm. 

Rank Crop Acres (2008) 0.00 0.02 0.04 0.06 0.08 0.10
1 Alfalfa 127,667       2.0 0.13 0.13 0.14 0.14 0.14 0.14
2 Wheat 111,050       4.5 0.06 0.06 0.06 0.06 0.06 0.06
3 Sudangrass 68,128         2.8 0.09 0.09 0.09 0.09 0.09 0.09
4 Bermudagrass 57,187         6.9 0.04 0.04 0.04 0.04 0.04 0.04
5 Lettuce 31,298         1.3 0.22 0.22 0.22 0.23 0.23 0.23
6 Sugarbeets 23,773         7.0 0.03 0.04 0.04 0.04 0.04 0.04
7 Carrots 14,962         1.0 0.31 0.31 0.31 0.32 0.32 0.32
8 Kliengrass 14,889         6.9 0.04 0.04 0.04 0.04 0.04 0.04
9 Broccoli 11,519         2.8 0.09 0.09 0.09 0.09 0.09 0.09
10 Onions 10,223         1.2 0.24 0.25 0.25 0.25 0.25 0.25

LF R  for Varying Blending RatiosThreshold Salinity, 
ECe (dS/m)

 
 

Table 2b.  Impact of Blending Ratio on Required Leaching Fraction for Major IID Crops, 
Groundwater Salinity = 2000 ppm. 

Rank Crop Acres (2008) 0.00 0.02 0.04 0.06 0.08 0.10
1 Alfalfa 127,667       2.0 0.13 0.14 0.14 0.15 0.15 0.16
2 Wheat 111,050       4.5 0.06 0.06 0.06 0.06 0.06 0.06
3 Sudangrass 68,128         2.8 0.09 0.10 0.10 0.10 0.10 0.11
4 Bermudagrass 57,187         6.9 0.04 0.04 0.04 0.04 0.04 0.04
5 Lettuce 31,298         1.3 0.22 0.23 0.24 0.25 0.26 0.26
6 Sugarbeets 23,773         7.0 0.03 0.04 0.04 0.04 0.04 0.04
7 Carrots 14,962         1.0 0.31 0.32 0.33 0.35 0.36 0.37
8 Kliengrass 14,889         6.9 0.04 0.04 0.04 0.04 0.04 0.04
9 Broccoli 11,519         2.8 0.09 0.10 0.10 0.10 0.10 0.11
10 Onions 10,223         1.2 0.24 0.25 0.26 0.27 0.28 0.29

LF R  for Varying Blending RatiosThreshold Salinity, 
ECe (dS/m)
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Table 2c.  Impact of Blending Ratio on Required Leaching Fraction for Major IID Crops, 
Groundwater Salinity = 3000 ppm. 

Rank Crop Acres (2008) 0.00 0.02 0.04 0.06 0.08 0.10
1 Alfalfa 127,667       2.0 0.13 0.14 0.15 0.16 0.17 0.18
2 Wheat 111,050       4.5 0.06 0.06 0.06 0.07 0.07 0.07
3 Sudangrass 68,128         2.8 0.09 0.10 0.10 0.11 0.11 0.12
4 Bermudagrass 57,187         6.9 0.04 0.04 0.04 0.04 0.04 0.05
5 Lettuce 31,298         1.3 0.22 0.24 0.25 0.27 0.28 0.30
6 Sugarbeets 23,773         7.0 0.03 0.04 0.04 0.04 0.04 0.04
7 Carrots 14,962         1.0 0.31 0.33 0.36 0.38 0.40 0.43
8 Kliengrass 14,889         6.9 0.04 0.04 0.04 0.04 0.04 0.05
9 Broccoli 11,519         2.8 0.09 0.10 0.10 0.11 0.11 0.12
10 Onions 10,223         1.2 0.24 0.26 0.28 0.30 0.31 0.33

LF R  for Varying Blending RatiosThreshold Salinity, 
ECe (dS/m)

 
 
As shown in Table 2, blending of saline groundwater with canal water results in an 
increase in crop water requirements to satisfy leaching.  The increase in total water 
requirements using blended water relative to existing water supplies is greatest for salt 
sensitive crops due to a relatively large percentage of total water requirements being 
needed to satisfy the leaching requirement.   
 
The increase in total crop water requirements resulting from increased irrigation water 
salinity can be estimated based on a threshold salinity target for the bottom of the crop 
root zone.  In recent history, the average leaching fraction within IID has been 
approximately 0.19, as described by Keller-Bliesner Engineering (Efficiency 
Conservation Definite Plan, Appendix 1.B).  For purposes of this analysis, it is assumed 
that the threshold salinity for the bottom of the crop root zone of 6.20 dS/m, based on 
irrigation water salinity of 1.18 dS/m and historical leaching fraction of 0.19. 
 
The leaching fraction needed to maintain target salinity at the bottom of the root zone is 
given by: 
 

 
br

w

EC

EC
LF = , [2] 

 
where LF is the leaching fraction, ECw is the salinity of the irrigation water, and ECbr is 
the salinity threshold at the bottom of the root zone. 
 
Total crop water requirements to satisfy crop ET and leaching are given by: 
 

 
LF

ET
AW

−
=

1
, [3] 
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Thus, for any given amount of crop ET, the percent increase in crop water requirements 
is given by: 
 

 % Increase = 1
1
1

−
−
−

bw

cw

LF

LF
, [4] 

 
where LFbw is the leaching fraction for blended water calculated using Equation 2 based 
on values from Table 1 and ECbr = 6.20 dS/m, and LFcw is the historical leaching fraction 
of 0.19. The increase in crop water requirements for alternative blending ratios and 
groundwater salinity levels is presented in Figure 1. 

 
Figure 1.  Percent Increase in Crop Water Requirements with Varying Blending Ratio 

and Groundwater Salinity Level. 
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Based on median flows in the East Highline and All American canals of 1488 cfs and 
3975 cfs, respectively, as reported by GEI (2009), the additional groundwater pumping 
needs to satisfy increased irrigation water demands for varying levels of pumping to 
offset M&I deliveries is provided in Table 3.  The median flows were multiplied by a 
factor of 0.89 to estimate on-farm delivery volumes based on the results of the ECDP IID 
water balance.  This yielded an annual on-farm delivery volume estimate of 954,800 ac-ft 
for the East Highline and 2,550,700 ac-ft for the All American. 
 
An adjustment factor, expressed as the ratio of total pumping needs to M&I deliveries 
based on Table 3 was calculated for each hypothetical groundwater salinity level.  These 
values are 1.07, 1.52, and 2.62 for groundwater with salinity of 1000 ppm, 2000 ppm, or 
3000 ppm, respectively.  These values could be used to estimate total pumping needs to 
support design of the well field for any given level of M&I deliveries.  For example, at a 
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groundwater salinity of 2000 ppm, to provide 10,000 acre-feet for M&I use would 
require total pumping of 15,200 acre-feet to account for increased crop water needs. 

 
Table 3.  Additional Pumping Needed to Satisfy Increased On-Farm Demands with 

Varying Total Pumping and Groundwater Salinity. 

1000 ppm 2000 ppm 3000 ppm 1000 ppm 2000 ppm 3000 ppm
1,000                    68              344            620            932            656            380            
5,000                    340            1,717          3,096          4,660          3,283          1,904          

10,000                  679            3,431          6,190          9,321          6,569          3,810          
15,000                  1,017          5,142          9,280          13,983        9,858          5,720          
20,000                  1,354          6,848          12,366        18,646        13,152        7,634          
25,000                  1,689          8,551          15,450        23,311        16,449        9,550          
30,000                  2,024          10,250        18,530        27,976        19,750        11,470        
40,000                  2,690          13,638        24,681        37,310        26,362        15,319        
50,000                  3,352          17,012        30,820        46,648        32,988        19,180        
60,000                  4,009          20,372        36,945        55,991        39,628        23,055        
70,000                  4,663          23,717        43,058        65,337        46,283        26,942        
80,000                  5,313          27,049        49,158        74,687        52,951        30,842        
90,000                  5,958          30,366        55,245        84,042        59,634        34,755        

100,000                6,599          33,670        61,320        93,401        66,330        38,680        
110,000                7,237          36,960        67,383        102,763      73,040        42,617        
120,000                7,870          40,237        73,432        112,130      79,763        46,568        
130,000                8,500          43,500        79,470        121,500      86,500        50,530        
140,000                9,126          46,749        85,495        130,874      93,251        54,505        
150,000                9,748          49,985        91,507        140,252      100,015      58,493        

Additional Pumping to Satisfy Increased 
On-Farm Demands with Varying 

Groundwater Salinity (ac-ft)
Total Groundwater 
Pumping Volume 

(ac-ft)
Net Increase in Supply (ac-ft)

 

Conclusions 
In general, the increase in total crop water requirements for a given groundwater salinity, 
blending ratio, and crop are small.  It is likely that adjustments to irrigation and other 
management practices in response to small increases in water salinity will be small; 
however, over time and in aggregate it is anticipated that growers will respond by 
applying additional irrigation water to maintain salt balance in the root zone in order to 
maintain crop production. 
 
Increased leaching requirements can be expressed relative to groundwater pumping 
volumes offsetting M&I deliveries and range from approximately 7% of the M&I 
delivery volume to 162% of the delivery volume over the range of groundwater salinity 
levels evaluated.  These expected future on-farm demands should be considered in the 
evaluation and design of well fields to increase overall water supply.  
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Appendix N - IID Capital Project Alternatives 

This appendix examines the opportunities and challenges of augmenting water supplies through 
the construction of capital projects.  The conceptual projects evaluated in this section are: 
desalination of brackish water and recycling of municipal wastewater.   

The desalted or recycled water would either be used directly by a new water demand (for 
example, a geothermal power plant), or would be delivered to a current use that would then 
forego the use of the Colorado River.  Under the latter concept, desalted or recycled water 
produced would be provided to a current user in lieu of the delivery of Colorado River water 
delivered by IID.  The water would be added to IID’s overall water supply portfolio since it is a 
‘new’ water supply that would have otherwise not been available.  The new water produced 
could be credited to the regional water portfolio or to an industrial water account managed by 
IID.  Water from the industrial water account could then be apportioned or credited to the new 
demands by IID.  These new water users would pay for the projects and take delivery of raw 
Colorado River water from IID.     

These projects are developed at a reconnaissance or concept level using the available data 
including site specific data provided by previous studies, communications with local agencies, 
and aerial photography.  Unit cost data includes IID-specific data from the IID Definite Plan and 
cost curves developed by EPA (EPA 2001) and by Reclamation (Reclamation 2003).   

The level of detail included in the definition of each project is intended to allow for identification 
of technical feasibility, major implementation challenges, approximate costs, and for comparison 
of the alternatives.   

At this point in time, a consensus on the appropriate ranking criteria has not been developed.  
Thus, projects have not been eliminated unless there is clearly a fatal flaw. 

N.1 Desalination of Brackish Water  

N.1.1 Purpose and Design Considerations 

The purpose of this section is to evaluate opportunities to use brackish groundwater or drain 
water for MCI uses after desalination.  It investigates a broad range of concepts for desalination 
of brackish water.  Each project includes development of a brackish water source, a desalination 
plant, brine disposal, and conveyance of the product water to customers.    Both groundwater and 
surface water from drains and rivers are evaluated as source water.  The desalination plants are 
assumed to use reverse osmosis (RO) as the treatment process.  Brine disposal either in 
evaporation ponds or by deep well injection in existing wells at geothermal plants or in new 
wells is examined.  Consideration is given to delivering the desalted project water to geothermal 
power plants, general municipalities, industrial use, or to the IID distribution system.     
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N.1.1.1 Elements of desalination projects 

This section describes the elements that were combined to configure this integrated set of project 
alternatives and design considerations.  Project Scoping Report – Review and Evaluation of 
Water Management Strategies (June 2009) has a more complete description of the desalination, 
groundwater development, groundwater banking, and agricultural water management strategies 
that were used to configure this set of integrated project alternatives.   

Source Water 

Drainage and River Water 

Even after implementation of the IID Definite Plan there will be opportunities to capture drain 
water before it reaches the New or Alamo River, or to divert water from the New or Alamo River 
before it reaches the Salton Sea.  This would serve to prevent loss of this water and make it 
subject to management and delivery by IID.  River diversions would be more complicated to 
develop and subject to impacts from flooding.  Mitigation for the effects to drain or riparian 
habitats will likely be required and would be a significant cost component.   

Groundwater Well Fields 

Groundwater is considered a new source of supply for IID.   Groundwater in the East Mesa area 
and central part of the Imperial Valley is brackish and unacceptable for direct use by MCI sectors 
without treatment.  It is estimated that there is about 0.8 MAF in the shallow aquifer and up to 24 
MAF of groundwater storage in the intermediate aquifer and deep aquifer. Of the groundwater in 
storage about 2 MAF has a low enough TDS to be developed for the desalination plants.  The 
water quality in the deeper aquifer is of poor quality and should not be used for the source water 
supply.   

Desalination of brackish groundwater would remove water currently in storage in the 
groundwater basin by virtue of the historical losses from the irrigation system delivery canals.  
Natural recharge is limited and the safe or sustained yield is negligible.  Developing the 
groundwater would deplete groundwater storage over time and recharge projects may be 
developed to mitigate the groundwater pumping.   

In certain locations within the Imperial Valley the groundwater temperatures can range from 180 
to 300 degrees Fahrenheit. In order for the hot water to undergo the reverse osmosis process it 
will need to be cooled to around 100 degrees Fahrenheit.  Without cooling, the water would 
damage the membranes.  

The project yield would be based on the annual and total amount of water that is determined 
permissible for development based on how much water could be removed without causing 
negative consequences such as land subsidence.  Three annual volumes were assumed and tested:  
5,000 AFY, 25,000 AFY, and 50,000 AFY. To determine the number of wells needed to supply 
the desalination plants with enough source water to produce those volumes of product water.  A 
plant efficiency had to be estimated. Factors that affect plant efficiency include TDS, 
groundwater temperature, and blending volume. With these variables the calculation of the plant 
efficiency was assumed to range from 70 to 80 percent. To determine the quantity of wells 
needed a 75 percent operating efficiency was assumed which indicates approximately 66,000 
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AFY, 33,000 AFY, and 6,000 AFY of source water would be needed to achieve the desired 
volumes.  

Well fields were sized and costs determined to produce these annual amounts. There are six areas 
that have been selected as potential locations for desalination plants and well fields. These 
locations were initially selected due to their proximity to KGRA. The desalination plant and well 
field locations are: South Brawley KGRA – Keystone, East Brawley KGRA, East Mesa, South 
Salton Sea KGRA, South Salton Sea – East, and the Heber KGRA.  

The well fields were designed based on the detailed analysis of groundwater presented in 
Appendix B.  Design assumptions were made based on available data gathered on aquifer 
characteristics, water quality, water temperature, location of KGRAs, conveyances, and surface 
water supplies.    

Desalination Facilities 

Based on the various desalination treatment technologies, RO is recommended for application to 
projects identified in the IID Plan.  RO plants use semi-permeable membranes to separate fresh 
water from salt water.  The brackish water is forced at very high pressures through tightly 
wrapped membranes to produce fresh water and a brine waste stream.   Two concepts were 
investigated; large central plants and smaller satellite plants.  Sitting considerations included: 

 Types of available source water supply  
 Proximity to the potential demands or markets for the water produced 
 Access to power 
 Avoidance of environmental constraints  
 Land ownership  
 Brine disposal  

For purposes of comparison, desalination plant facilities were located near the KGRA since 
geothermal demands are anticipated to be the largest increase in water use over the planning 
period. The assumed TDS for the delivered water is 650 mg/L. 

The evaluation of cost estimates were based on the U.S. Bureau of Reclamation’s Desalting 
Handbook for Planners (Reclamation 2003).  Based on this handbook, the most cost effective 
technology for desalting brackish water is RO.  Significant factors affecting the cost of brackish 
water reverse osmosis plants include: 

 The temperature of the source water:  The brackish groundwater sources in the Imperial 
Valley are generally in the range of 180 to 300 degrees, although data is very limited.  
RO membranes are damaged by water temperatures over 100 degrees.  It is feasible – at a 
cost and with a significant loss of water – to cool water with an initial temperature of 180 
degrees with cooling towers.  This investigation includes the cost of cooling source water 
to 100 degrees to avoid damage to the membranes.   

 Suspended solids in the source water:  Suspended solids need to be filtered out of the 
source water prior to the RO process.  Thus, surface water requires significantly more 
filtering than groundwater. 
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 TDS levels of the source water:  The TDS level, and the levels of specific ions, impacts 
the selection of membranes and other details of the design.  Also, the TDS level impacts 
the allowable blending of a source water.  The TDS levels used in this investigation are 
based on limited data.  It is likely that actual TDS levels vary enough to significantly 
affect cost. 

 Desired TDS levels in the product water:  This investigation has assumed that the product 
water will have a TDS level of 650 ppm, similar to that of Colorado River water.  It is 
likely that if the IID pursues construction of a desalination plant there will be discussions 
and negotiations with the end user and a contract will be entered specifying the desired 
TDS.  It is possible that the end user may be willing to pay the added cost of reducing 
TDS levels below those of the Colorado River. 

 Post treatment:  If the product water is to be delivered to a municipal and industrial 
system, then post treatment will be needed to control the corrosiveness of the water.  If 
the product water is delivered to the IID’s distribution system, it is likely that blending 
within the distribution system will solve this issue.  Delivery to the distribution system 
will probably also eliminate the need for regulatory storage. 

Conveyance/Use and Market 

Alternative uses have been considered including geothermal, agricultural, and other municipal 
uses.  Each will have variable conveyance costs.   

If well fields were located adjacent to canals or drains that extend to the desalination plants, the 
drains could be used to convey source water to the plant instead of more costly piping. Capital 
project alternatives have been created that outline the use of this approach.   

There are two concepts for the use of desalinated water. Desalinated water could be delivered 
directly to meet the water demands of proposed projects.  Desalinated water could also be put 
into the IID canals, accounted for as new water in the IID portfolio, and then apportioned to 
proposed new demands for use even if not directly delivered to the point of demand.  

Brine Disposal 

Desalinated brackish groundwater or drain water may become a viable option, but there are a 
host of constraints related to brine concentrate management that would need to be overcome.  
The primary impediment to brackish water desalting is the need for infrastructure that would 
facilitate, in an environmentally acceptable way, the production of high quality water and the 
disposal of concentrate discharge.  There are many existing facilities, both national and 
internationally, that have overcome the obstacle and have successfully been permitted. 

For purposes of brine management resulting from inland facilities located within Imperial 
Valley, the major strategies for brine disposal would be limited to four general categories: 1) 
deep well injection with new wells, 2) deep well injection at existing or proposed power plants 
by co-locating, 3) evaporation ponds, and 4) salt disposal ponds at the Salton Sea being 
developed as part of the recovery strategy. These four general categories are further discussed 
below. 
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1) Deep Well Injection with New Wells 

Typically with the deep well injection method, desalting concentrate is injected into unusable 
groundwater aquifers through new wells installed in depths that vary from a few hundred feet to 
several thousand feet.  An alternative to drilling new injection wells could involve utilizing 
existing geothermal wells that are no longer in use.  Both alternatives can only occur in areas 
where large volumes of concentrate can be accepted by the aquifers.  Therefore, additional study 
of the site specific geological and hydrological conditions is needed to determine the suitability 
of porous aquifers.  Also the constituent makeup of the brine concentrate must be compatible 
with the aquifers and the injection wells.        

This method of brine disposal is considered the most cost effective as compared with other 
systems in practice for land based desalination plants.  However, there are drawbacks to this 
technology.  The drawbacks include: 1) selection of suitable well site, 2) costs involved in 
conditioning the waste brine, 3) possibility of corrosion and subsequent leakage in well casing, 
4) seismic activity that could cause damage to the well and subsequently result in groundwater 
contamination, and 5) uncertainty of well half-life. 

Permits for deep well injection are regulated by the U.S. Environmental Protection Agency 
(EPA) and also mandated by the State in most cases.  A National Pollutant Discharge 
Elimination System (NPDES) permit may be sufficient; however, the Underground Injection 
Control (UIC) program and State agencies may require additional permitting. For additional 
discussion on permitting and regulatory constraints refer to Appendix I, Regulatory and 
Permitting Requirements. 

Using aquifers as storage for brine disposal requires the use of aquifers that are too saline to be 
used for drinking water or agricultural uses. Geothermal energy plants are currently using deep 
injection wells to dispose of brine from their facilities. To determine the proper location to site 
an injection well the depth to the saline aquifer needs to be known. The saline aquifer also needs 
a cap or impermeable layer above it to keep the water pumped for storage from migrating up into 
the drinking water aquifers.  
 

2) Deep Well Injection with Existing Wells or Proposed Power Plants (co-location) 

To determine the general depth within the different KGRA wells, logs from geothermal injection 
wells were analyzed to determine the depth of the aquifer they are using for storage. Based on six 
well logs throughout the central Imperial Valley the range for the injection well depths is from 
about 5,000 feet to 9,000 feet. The depth to the seals placed in the wells to prohibit the upward 
migration of the stored water ranges from 1,500 feet to 5,000 feet below ground surface. Due to 
the variability of the seal depths further research will be required to determine the well design 
and depth needed for the injection well.  Depth will vary depending on the location in the 
Imperial Valley. 

When a desalination plant is proposed to serve a small number of geothermal plants there may be 
opportunities for collaboration between the desalination plant and the geothermal plant.  These 
opportunities may include joint use of facilities such as cooling towers and injection wells, 
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optimization of water quality for the intended use, or more efficient use of power generated by 
the geothermal plant. 

Surface water discharge is the most frequent discharge concentrate disposal method used for 
brackish water plants. It involves discharging the effluent directly into a larger body of water 
such as a river or a stream or to a power plant outfall system.  The brine concentrate would be 
mixed with the power plant cooling water within the outfall line prior to the discharge. Power 
plants typically require substantial flows of cooling water; therefore, providing ample 
opportunity for mixing and dilution of the concentrate with the cooling water waste stream.   

The Clean Water Act (CWA) has mandated the development of standards and regulations for all 
wastewater discharges to surface water.  For desalination, a NPDES permit must be filed.  In 
order to obtain the permit, the brine concentrate must meet water quality standards that apply to 
the body of water it will discharge to. 

3) Evaporation Ponds 

Evaporation ponds dispose of reject brine from inland desalination plants by discharging the 
concentrate to ponds, where it is evaporated to dryness for final disposal in an appropriately 
designated landfill for non-hazardous waste.  It is generally suitable for small inland desalination 
plants located in arid and semi-arid areas due to high evaporation rates.  Evaporation ponds are 
relatively easy to construct, require low maintenance and little operator attention.  In many 
instances, evaporation ponds are frequently the least costly means of brine disposal, especially in 
areas with high evaporation rates and low land costs.  Figure N-1 illustrates the anticipated 
quantity of salt generated as a function of volume brine stream.  It is expected that 35 acres of 
land will be required per 1 MGD of capacity.  Additional assumptions include approximately 25 
to 33 percent brine generated from total product water.   

Figure N-1.  Acre-Feet Salt Deposited Based on Brine Stream Flow 
The principal environmental 
concern associated with 
evaporation pond disposal is 
the potential contamination 
of underlying potable water 
aquifers.  The ponds 
generally require an 
impermeable liner, primarily 
composed of clay or synthetic 
materials, to prevent leakage.  
Double lining is strongly 
recommended with leakage 
sensing probes installed 
between layers of pond 
lining.   

Another concern is the presence of sufficient concentrations of potentially toxic elements in the 
concentrate that may limit the use of this type of disposal.  For example, in the San Joaquin 
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Valley, the presence of selenium in agricultural drainage water generally makes this form of 
disposal unacceptable.  Other waste products, such as cleaning chemicals, produced by 
desalination plants may be mixed in with the reject brine.   

Evaporation ponds do not require permits under the NPDES or UIC program, as long as the 
responsible party can provide conclusive evidence that no leakage will occur.  Therefore, liner 
installation must be carried out with care since sealing of joints is critical in preventing leakage.  
Commonly, users of evaporation ponds acquire NPDES permits, rather than prove no leakage is 
possible. 

4) Discharge to the Salton Sea 

As part of the Salton Sea Restoration Project, the U.S. Bureau of Reclamation and the Salton Sea 
Authority conducted the Salton Sea Salinity Control Research Project (Project) at the Salton Sea 
Test Base from July 2000 until December 2002. The goal of this Project was to further 
understand the use of evaporation ponds to evaporate Salton Sea water, as well as to understand 
the issues related to disposing of the salt deposits that likely would be produced from using these 
systems or any other salt concentrating technology.  To date, the Project facilities remain and are 
comprised of a series of interconnecting evaporation ponds and cells.  The possibility of using 
existing evaporation ponds, co-located by the Salton Sea, exists and should be considered.  
 
Another variation evaluating discharge to the Salton Sea is to directly discharge brine 
concentrate directly to the Sea.  The Salton Sea is a congressionally authorized repository for 
irrigation drain water from the Imperial and Coachella Valleys, and currently receives about 1.3 
million acre-feet (maf) of inflow annually and annually looses about this amount from 
evaporation. Most of the annual inflow is irrigation drain water with less than eight percent 
coming from annual precipitation within the basin (Cohen et al. 1999). There are three water 
quality issues associated with the Salton Sea: salinity, nutrient loading, and selenium. 
 
Approximately four million tons of dissolved salts, 15,000 tons of nutrients 
(Cohen et al. 1999), and about 9 tons of selenium (Setmire and Schroeder 1998) enter the sea 
annually. Since its most recent filling in 1905, the Salton Sea has experienced several periods of 
fluctuating water levels. However, as economic pressures change and the need for domestic 
water in southern California continues to increase, it appears that a prolonged period of reduced 
inflow is currently underway.  High evaporative loss (5 to 6 feet annually) and reduced inflow in 
the future has lead to reduced volume and surface area with increasing salinity levels.  With the 
health of the Sea naturally diminishing and transforming more and more to a salt sink, utilizing 
the sea as a location to receive brine discharge becomes a consideration.  
 
Further discussion on regulatory and permitting requirements associated with each brine disposal 
method is further discussed and summarized in Appendix I, Permitting and Regulatory 
Requirements. 
 
Groundwater Recharge and Banking 

To mitigate the effects of groundwater pumping in the East Mesa and to store a volume of water 
during under-run years, groundwater banking and recharge facilities could be used in the East 
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Mesa area. These facilities could be constructed on the old unlined portion of the Coachella 
Canal or new ponds could be developed and used to recharge or bank water in the aquifer below 
the east mesa. Appendix B describes the characteristics of the aquifer beneath the East Mesa and 
the basis of design for the unlined canal recharge facilities.  

Based on historical data there is a potential for 15,000 to 250,000 AFY of under-run that could 
be banked by IID.  Appendix F, created by NRCE, describes the quantity of water available for 
IID recharge and groundwater banking efforts.   

In the future, banking efforts could also be conducted with CVWD by using banking and 
recharge facilities provided by CVWD; or new facilities constructed that would involve 
exchange with CVWD as described in the alternatives discussion below. 

N.1.2 Project Alternatives 

Table N-1 presents a matrix of project elements that were configured to build varying project 
alternatives within six different KGRAs.  Each area was evaluated for a desalination plant is 

listed below with the reasons they have been 
considered (Figure N-2). The formulation of the 
capital project alternatives tests the relative costs of 
the major elements within each alternative. An 
equivalent annual cost of $600 per acre-foot or 
more or a yield less than 5,000 acre-feet/year is 
considered a fatal flaw. Details pertaining to aquifer 
hydraulic characteristics, well field design, water 
quality, and water temperature are located in 
Appendix B.  
 
The Keystone area was chosen for alternatives 1 
through 6 because it is planned for future MCI 
development; agricultural lands are not as 
productive as other areas; this location would be 
able to obtain water from a well field, IID drains, or 
the Alamo River; and it is close to IID irrigation 
distribution facilities.  Treated water could also be 
used directly for MCI purposes.   
 
The East Brawley KGRA area was selected for 
alternatives 7 through 10 because it is planned for 
future geothermal development; this location would 
be able obtain water from a well field, and it is 
close to IID irrigation distribution facilities.  

Treated water could also be used directly for MCI purposes.  The well field is located in East 
Brawley KGRA which is adjacent to the East Mesa and would benefit from recharge efforts in 
the East Mesa. 
 

Figure N-2.  Study Areas for Potential 
Capital Project Alternatives. Blue Ovals 
represent the general locations studied for 
Desalination Plant feasibility 
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The East Mesa KGRA was selected for alternatives 11 through 13 because of the proximity to 
geothermal power plants; this location would be able obtain water from a well field.  Treated 
water could also be used for agricultural use.   
 
The South Salton Sea KGRA area was selected for alternatives 14 and 15 because of the 
proximity to geothermal power plants and would be able to obtain water from the Alamo River.  
The use of surface water would not impact the groundwater basin therefore would not cause 
groundwater depletion or subsidence.  Treated water could be used for municipal and industrial 
use.   
 
The South Salton Sea KGRA – East Side area was selected for alternative 16 because of the 
proximity to geothermal power plants and source water would be obtained from a small well 
field.  Treated water could be used for municipal and industrial use.   
 
The Heber KGRA area was selected for alternative 17 because of the proximity to geothermal 
power plants and source water would be obtained from a small well field.  Treated water could 
be used for municipal and industrial use.   
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Table N-1.  Alternative Configurations 
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N.1.2.1  Desal Alternative 1- 50,000 AF Keystone Desalination with Well Field  

Description 

A 50,000 AF Desalination Plant would be located in the South Brawley KGRA.  The exact 
location has not been determined (Figure N-3). The facility was sited to allow for estimation of 
conveyance costs.  The purpose of this alternative is to develop the cost for providing 50,000 
AFY of groundwater to a desalination plant without the use of recharge or groundwater banking 
facilities. The source water would be from a well field located in the East Brawley KGRA and 
consisting of 21 wells drilled to an average depth of 900 feet, producing 2,000 gpm for a total 
production capacity of about 42,000 gpm.  The wells were located to avoid impacts to habitat 
and permitting issues related to BLM lands.  The wells are connected by pipelines leading to an 
11 mile trunk line that will convey the water to the plant; would be sited in existing easements 
and rights-of-way; and will cross the Alamo River.  Total dissolved solids concentration of 1,900 
mg/L is assumed.  Water temperature from this well configuration is anticipated to be about 170 
degrees Fahrenheit.  This will necessitate cooling the water prior to treatment to protect 
membranes and maintain plant efficiency.   
 
The produced water would be conveyed to IID facilities for distribution to agricultural uses.  
Brine disposal will be through injection of the water to the deeper, highly saline formations 
beneath the plant using five new injection wells.   If geothermal plants were to be co-located in 
the future, there could be an opportunity to partner on wells that would recover the hot water and 
inject the brine stream from the Desalination Plant.   
 
This alternative relying solely on groundwater would result in a large groundwater depletion and 
decline in groundwater levels that could lead to migration of poor quality water and/or land 
subsidence.  Because this was an unacceptable level of impact this was considered a fatal flaw 
and this project alternative was eliminated from further consideration. 

 Figure N-3.  Desal Alternative 1 
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Costs   

Table N-2.  Desal Alternative 1 – 50KAF Keystone Desalination with Well Field (May 2009 price 
level, 4% real interest rate, 30 year project life) 

 

N.1.2.2 Desal Alternative 2 - 50,000 AF Keystone Desalination with Well Field and Groundwater Recharge 

Description  

The purpose of this alternative is to add groundwater recharge and groundwater banking 
facilities to the East Mesa to minimize the potential negative effects on the groundwater basin 
and reduce groundwater depletion. It has the same groundwater source elements as discussed in 
alternative 1. For purpose of the analysis, it was assumed that the old Coachella Canal would be 
developed to provide for recharge and banking of Colorado River water that is available in years 
where there is an under-run (Figure N-4).  The amount of Colorado River water to be banked 
was assumed to vary from 15,000 AFY to 250,000 AFY based on the analysis described 
previously.  

Direct Capital Costs, May 2009 Price Level Total 

Desal Plant 70,700,000               
Source water development, collection and transmission - well water 142,519,509       
Recharge Facilities -                        
Concentrate Disposal - New Injection Wells 9,000,000            
Mitigation Costs (reduced flow from drains) -                              
Product Water Distribution 10,968,000         
Working capital (2 months of O&M costs per Reclamation, Page D-20) 1,490,000            

Direct Capital Costs May 2009 Price Level 234,677,509 $     

Indirect Capital Costs (as percent of direct costs UON) 
Freight and Insurance 5 % of direct capital cost 4,160,000            
Owner's direct expense, 10 % of direct capital cost 23,470,000         
Construction Overhead, 15 % of direct capital cost 12,470,000         
Interest During Construction for half of construction period 7,040,325            

Indirect Capital Costs (as percent of direct costs UON) 47,140,325 $      

Capital Cost 281,817,834 $     

Annual O&M costs, May 2009 Price Level 13,149,000 $      

Financial Analysis - cost per acre-foot 
Equivalent annual cost 29,447,000 $      
Product Water, acre-feet 50,000                        
Equivalent annual cost per acre-foot 589 $                    

Unacceptable decline in groundwater levels.        Not Feasible 
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New East Mesa Recharge Ponds.  The project goal would be to mitigate for 50,000 AFY of the 
groundwater impacts but there could still be some depletion of the groundwater basin.  The 
aquifer is currently full and some period of groundwater development may be needed to optimize 
groundwater recharge operations.  IID development, management and operations of local 
groundwater recharge facilities have multiple benefits and the feasibility of recharge in the East 
Mesa merits further review.  The alternative is technically feasible and will be further compared 
to other alternatives. 

Appendix F describes the potential under-runs that may be available for groundwater recharge 
and different groundwater banking scenarios.  

Variants 

A variant on this theme would be to develop dedicated groundwater recharge basins in the East 
Mesa.  This would be constrained due to ownership and management by the Bureau of Land 
Management (BLM), the existence of sensitive habitats, and ability to obtain easements and 
rights-of-way.   There could be a possibility for land exchange to overcome some of the potential 
constraints.   

Figure N-4.  Desal Alternative 2 
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Costs  

Table N-3.  Desal Alternative 2 – 50KAF Keystone Desalination with Well Field and Groundwater 
Recharge  (May 2009 price level, 4% real interest rate, 30 year project life) 

 

N.1.2.3 Desal Alternative 3 - 50,000 AF Keystone Desalination with Well Field, Groundwater Recharge and 
MCI Distribution 

Description 

The purpose of this alternative is to use the same elements as alternative 2 with the addition of 
delivery of product water to municipal and industrial users (Figure N-5). The water will be 
conveyed by pipelines leading to the local water treatment plants for distribution to the Keystone 
development and the City of Brawley.   
 
The delivery of the product water to the water treatment plants would require further planning to 
evaluate the quantity of water that can be accepted by the plants and to determine the quantity of 
water needed for municipal and industrial use. 
Though technically feasible, this project exceeded to $600/AF cost threshold and is infeasible. 

Direct Capital Costs, May 2009 Price Level Total

Desal Plant 70,700,000             
Source water development, collection and transmission  - well water 142,540,389     
Recharge Facilities 417,600             
Concentrate Disposal - New Injection Wells 9,000,000          
Mitigation Costs (reduced flow from drains) -                            
Product Water Distribution 10,968,000       
Working capital (2 months of O&M costs per Reclamation, Page D-20) 1,490,000          

Direct Capital Costs, May 2009 Price Level 235,115,989$   

Indirect Capital Costs (as percent of direct costs UON)
Freight and Insurance 5 % of direct capital cost 4,180,000          
Owner's direct expense, 10 % of direct capital cost 23,510,000       
Construction Overhead, 15 % of direct capital cost 12,540,000       
Interest During Construction for half of construction period 7,053,480          

Indirect Capital Costs (as percent of direct costs UON) 47,283,480$     

Capital Cost 282,399,468$   

Annual O&M costs, May 2009 Price Level 13,158,000$     

Financial Analysis - cost per acre-foot
Equivalent annual cost 29,489,000$           
Product Water, acre-feet 50,000                      
Equivalent annual cost per acre-foot 590$                         
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Variants 

• New East Mesa Recharge Ponds.  A variant on this theme would be to develop dedicated 
groundwater recharge basins in the East Mesa. 

 
• Municipal Water Delivery. A variant on this alternative would be to supply the cities of 

Imperial, El Centro and Calexico with product water.  This could result in future 
economies of scale.  Additional benefits could be related to increased reliability of MCI 
supply in the event of catastrophic failure of the All American Canal. Further research 
would need to be conducted to cost this addition to the alternative and to determine the 
quantity that would be required for delivery.   

 
Figure N-5.  Desal Alternative 3 
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Costs 

Table N-4.  Desal Alternative 3 – 50KAF Keystone Desalination with Well Field and Groundwater 
Recharge and MCI Distribution (May 2009 price level, 4% real interest rate, 30 year project life) 

 

N.1.2.4 Desal Alternative 4- 50,000 AF Keystone Desalination with Alamo River 

Description 

The purpose of this alternative would be to supply a 50,000 AFY desalination plant with a 
surface water supply from the Alamo River (Figure N-6). This alternative would not impact the 
groundwater aquifer. The plant would be located in the South Brawley KGRA and the exact 
location has not been determined.  The facility was sited to allow for estimation of conveyance 
costs.  The source water from the Alamo River would have an assumed TDS of about 3,000 
mg/L.  Water temperature from the river is anticipated to be about 75 degrees Fahrenheit which 
will not necessitate cooling the water prior to treatment.  

The product water would be conveyed to IID facilities for distribution to agricultural uses.  Brine 
disposal will be through injection of the water to the deeper, highly saline formations beneath the 
plant using five new injection wells.  If geothermal plants were to be co-located in the future, 

Direct Capital Costs, May 2009 Price Level Total

     Desal Plant 70,700,000             
Source water development, collection and transmission - well water 143,404,389     
Recharge Facilities 417,600             
Concentrate Disposal - New Injection Wells 9,000,000          
Mitigation Costs (reduced flow from drains) -                            
Product Water Distribution 28,248,000       
Working capital (2 months of O&M costs per Reclamation, Page D-20) 1,490,000          

Direct Capital Costs, May 2009 Price Level 253,259,989$   

Indirect Capital Costs (as percent of direct costs UON)
Freight and Insurance 5 % of direct capital cost 5,040,000          
Owner's direct expense, 10 % of direct capital cost 25,330,000       
Construction Overhead, 15 % of direct capital cost 15,130,000       
Interest During Construction for half of construction period 7,597,800          

Indirect Capital Costs (as percent of direct costs UON) 53,097,800$     

Capital Cost 306,357,788$   

Annual O&M costs, May 2009 Price Level 13,518,000$     

Financial Analysis - cost per acre-foot
Equivalent annual cost 31,235,000$           
Product Water, acre-feet 50,000                      
Equivalent annual cost per acre-foot 625$                         
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there could be an opportunity to partner on wells that would inject the brine stream from the 
Desalination Plant.   

Figure N-6.  Desal Alternative 4 

Variants 

• IID Drain Water Capture.  
A variant on this alternative would 
be the use of source water collected 
from IID drains instead of the 
Alamo River. Under this concept 
approximately 60,000 AF would be 
collected from a canal near the 
terminus of the Rose, Holtville, and 
Central drain. Sump pumps would 
be installed at the Rose and 
Holtville drains near the Alamo 
River to control impacts related to 
loss of drain water. Central drain 
water would be collected and 
conveyed down the Mesquite Drain 
for collection at the Rose Drain 
sump.  This variant may have less 
regulatory constraints and may be 
more cost effective as compared to 
an Alamo River diversion.  Further 
research would be needed to 
determine if the Alamo River or the 
IID drains are the best source for 
the desalination plant source water.  

Costs 

Table N-5.  Desal Alternative 4 – 
50KAF Keystone Desalination with 
Alamo River (May 2009 price level, 

4% real interest rate, 30 year project 
life) 
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N.1.2.5 Desal Alternative 5 - 25,000 AF Keystone Desalination with Well Field, Groundwater Recharge and 
Evaporation Ponds 

Description  

The purpose of alternative 5 is to use the elements from alternative 1 with three changes (Figure 
N-7). The quantity of wells will be reduced from 21 to 10 to supply 25,000 AFY of product 
water.  Groundwater recharge and banking facilities are included in the East Mesa to minimize 
the potential negative effects on the groundwater basin and reduce groundwater depletion.   For 
purpose of the analysis, it was assumed that the old Coachella Canal would be developed to 
provide for recharge and banking of Colorado River water that is available in years where there 
is an under-run.  The amount of Colorado River water to be banked was assumed to vary from 
15,000AFY to 250,000 AFY. Appendix F describes the potential under-runs that may be 
available for groundwater recharge and different groundwater banking scenarios. The third 
addition is the use of evaporation basins instead of injection wells to dispose of the brine water. 
 
The alternative is not economically feasible due to the cost of the evaporation ponds.   

 

Direct Capital Costs, May 2009 Price Level Total

     Desal Plant 71,450,000             
Source water development and transmission - surface water collection 10,356,408       
Recharge Facilities -                      
Concentrate Disposal - New Injection Wells 9,000,000          
Mitigation Costs (reduced flow from drains) 9,980,391                
Product Water Distribution 10,968,000       
Working capital (2 months of O&M costs per Reclamation, Page D-20) 2,010,000          

Direct Capital Costs, May 2009 Price Level 113,764,799$   

Indirect Capital Costs (as percent of direct costs UON)
Freight and Insurance 5 % of direct capital cost 4,720,000          
Owner's direct expense, 10 % of direct capital cost 11,380,000       
Construction Overhead, 15 % of direct capital cost 14,160,000       
Interest During Construction for half of construction period 3,412,944          

Indirect Capital Costs (as percent of direct costs UON) 33,672,944$     

Capital Cost 147,437,743$   

Annual O&M costs, May 2009 Price Level 15,323,901$     

Financial Analysis - cost per acre-foot
Equivalent annual cost 23,849,901$           
Product Water, acre-feet 50,000                      
Equivalent annual cost per acre-foot 477$                         
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Figure N-7.  Desal Alternative 5 

 

Variants 

• New East Mesa Recharge Ponds.  A variant on this theme would be to develop dedicated 
groundwater recharge basins in the East Mesa.   

 
• Salton Sea Salt Disposal Ponds.  A variant on the evaporation basins would be to create 

evaporation basins in conjuncture with the Salton Sea Restoration plan. The brine could 
be disposed in borrow pits that may be created during the restoration process. This 
variant will require further research to determine its feasibility and practicality. Using 
Figure N-1 it is expected that 35 acres of land will be required per 1 MGD of capacity.  
Further research needs to be conducted to determine the feasibility of this variant. 
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Costs   

Table N-6.  Desal Alternative 5 – 25KAF Keystone Desalination with Well Field, Groundwater 
Recharge and Evaporation (May 2009 price level, 4% real interest rate, 30 year project life) 

 

N.1.2.6 Desal Alternative 6 - 25,000 AF Keystone Desalination with Well Field 

Description  

The purpose of this alternative was to use the elements in alternative 1 and compare the 
feasibility of using a 25,000 AFY desalination plant located in the South Brawley KGRA instead 
of a 50,000 AFY plant (Figure N-8).  The exact location has not been determined.  The facility 
was sited to allow for estimation of conveyance costs.  The source water would be from a well 
field located in the East Brawley KGRA and consisting of 10 wells drilled to an average depth of 
900 feet producing 2,000 gpm for a total production capacity of about 21,000 gpm.  The project 
would pump 750,000 AF over the 30-year project life.  The wells are connected by pipelines 
leading to an 11-mile trunk line that will convey the water to the plant; would be sited in existing 
easements and rights-of-way; and will cross the Alamo River.  Total dissolved solids 
concentration of 1,900 mg/L is assumed.  Water temperature from this well configuration is 

Direct Capital Costs, May 2009 Price Level Total

     Desal Plant 42,940,000             
Source water development, collection and transmission - well water 77,213,197       
Recharge Facilities 417,600             
Concentrate Disposal - Evaporation ponds, not including land cost 155,710,000     
Land Cost for evaporation ponds 5,780,000          
Mitigation Costs (reduced flow from drains) -                            
Product Water Distribution 8,536,000          
Working capital (2 months of O&M costs per Reclamation, Page D-20) 780,000             

Direct Capital Costs with Contingency, May 2009 Price Level 291,376,797$   

Indirect Capital Costs (as percent of direct costs UON)
Freight and Insurance 5 % of direct capital cost 10,710,000       
Owner's direct expense, 10 % of direct capital cost 29,140,000       
Construction Overhead, 15 % of direct capital cost 32,120,000       
Interest During Construction for half of construction period 8,741,304          

Indirect Capital Costs (as percent of direct costs UON) 80,711,304$     

Capital Cost 372,088,101$   

Annual O&M costs, May 2009 Price Level 10,232,000$     

Financial Analysis - cost per acre-foot
Equivalent annual cost 31,750,000$           
Product Water, acre-feet 25,000                      
Equivalent annual cost per acre-foot 1,270$                      
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anticipated to be about 170 degrees Fahrenheit.  This will necessitate cooling the water prior to 
treatment to protect membranes and maintain plant efficiency.   

 
The produced water would be conveyed to IID facilities for distribution to agricultural uses.  
Brine disposal will be through injection of the water to the deeper, highly saline formations 
beneath the plant using three new injection wells.   If geothermal plants were to be co-located in 
the future, there could be an opportunity to partner on wells that would inject the brine stream 
from the Desalination Plant.  
 
This project would rely solely on groundwater and would result in groundwater depletion.  The 
project exceeds the $600 per AF threshold and is eliminated from future consideration. 

Figure N-8.  Desal Alternative 6 
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Costs  

Table N-7.  Desal Alternative 6 – 25KAF Keystone Desalination with Well Field (May 2009 price 
level, 4% real interest rate, 30 year project life) 

 

N.1.2.7 Desal Alternative N - 25,000 AF East Brawley Desalination with Well Field  

Description 

The purpose of this alternative is to determine the feasibility of a 25,000 AFY desalination plant 
located in the East Brawley KGRA using groundwater without recharge or groundwater banking 
facilities (Figure N-9).  The exact location has not been determined.  The facility was sited to 
allow for estimation of conveyance costs.  The source water would be from a well field located 
in the East Brawley KGRA and consisting of 10 wells drilled to an average depth of 900 feet 
producing 2,000 gpm for a total production capacity of about 21,000 gpm.  The wells are 
connected by pipelines to convey the water to the plant; would be sited in existing easements and 
rights-of-way.  Total dissolved solids concentration of 1,900 mg/L is assumed.  Water 
temperature from this well configuration is anticipated to be about 170 degrees Fahrenheit.  This 
will necessitate cooling the water prior to treatment to protect membranes and maintain plant 
efficiency.   

Direct Capital Costs, May 2009 Price Level Total

     Desal Plant 42,940,000             
Source water development, collection and transmission - well water 77,192,317       
Recharge Facilities -                      
Concentrate Disposal - New Injection Wells 5,400,000          
Mitigation Costs (reduced flow from drains) -                            
Product Water Distribution 6,936,000          
Working capital (2 months of O&M costs per Reclamation, Page D-20) 780,000             

Direct Capital Costs, May 2009 Price Level 133,248,317$   

Indirect Capital Costs (as percent of direct costs UON)
Freight and Insurance 5 % of direct capital cost 2,530,000          
Owner's direct expense, 10 % of direct capital cost 13,320,000       
Construction Overhead, 15 % of direct capital cost 7,600,000          
Interest During Construction for half of construction period 3,997,449          

Indirect Capital Costs (as percent of direct costs UON) 27,447,449$     

Capital Cost 160,695,766$   

Annual O&M costs, May 2009 Price Level 7,061,000$       

Financial Analysis - cost per acre-foot
Equivalent annual cost 16,354,000$           
Product Water, acre-feet 25,000                      
Equivalent annual cost per acre-foot 654$                         
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The produced water would be conveyed to IID facilities for distribution for agricultural uses.  
Brine disposal will be through injection of the water to the deeper, highly saline formations 
beneath the plant using three new injection wells.   If geothermal plants were to be co-located in 
the future, there could be an opportunity to partner on wells that would recover the hot water and 
inject the brine stream from the Desalination Plant.   
 
This project would rely solely on groundwater and would result in large groundwater depletion.   

Figure N-9.  Desal Alternative 7 
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Costs  
Table N-8.  Desal Alternative 7 – 25KAF East Brawley Desalination with Well Field (May 2009 price 

level, 4% real interest rate, 30 year project life) 
 

 

N.1.2.8 Desal Alternative 8 - 25,000 AF East Brawley Desalination with Well Field and Groundwater Recharge 

Description 

The purpose of this alternative is to use the elements from alternative 7 and add groundwater 
recharge facilities in the East Mesa to mitigate groundwater pumping effects (Figure N-10). For 
purpose of the analysis, it was assumed that the old Coachella Canal would be developed to 
provide for recharge and banking of Colorado River water that is available in years where there 
is an under-run.  The amount of Colorado River water to be banked was assumed to vary from 
15,000 AFY to 250,000 AFY based on the analysis described previously. Appendix F describes 
the potential under-runs that may be available for groundwater recharge and different 
groundwater banking scenarios.  

Direct Capital Costs, May 2009 Price Level Total

     Desal Plant 42,940,000             
Source water development, collection and transmission - well water 31,635,517       
Recharge Facilities -                      
Concentrate Disposal - New Injection Wells 5,400,000          
Mitigation Costs (reduced flow from drains) -                            
Product Water Distribution 312,000             
Working capital (2 months of O&M costs per Reclamation, Page D-20) 780,000             

Direct Capital Costs, May 2009 Price Level 81,067,517$     

Indirect Capital Costs (as percent of direct costs UON)
Freight and Insurance 5 % of direct capital cost 2,200,000          
Owner's direct expense, 10 % of direct capital cost 8,110,000          
Construction Overhead, 15 % of direct capital cost 6,600,000          
Interest During Construction for half of construction period 2,432,025          

Indirect Capital Costs (as percent of direct costs UON) 19,342,025$     

Capital Cost 100,409,542$   

Annual O&M costs, May 2009 Price Level 6,157,000$       

Financial Analysis - cost per acre-foot
Equivalent annual cost 11,964,000$           
Product Water, acre-feet 25,000                      
Equivalent annual cost per acre-foot 479$                         
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Figure N-10.  Desal Alternative 8 

 

This project would mitigate for most of the groundwater impacts but could result in some 
groundwater depletion of the groundwater basin.  The aquifer is currently full and some period of 
groundwater development may be needed to optimize groundwater recharge operations.  IID 
development, management, and operations of local groundwater recharge facilities have multiple 
benefits and the feasibility of recharge in the East Mesa merits further review. 

Variants 

East Mesa Recharge Facilities.  A variant on this theme would be to develop dedicated 
groundwater recharge basins in the East Mesa.  This would be constrained due to ownership and 
management by the BLM, the existence of sensitive habitats, and ability to obtain easements and 
rights-of-way.   There could be a possibility for land exchange to overcome some of the potential 
constraints.   
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Costs   

Table N-9.  Desal Alternative 8 – 25KAF East Brawley Desalination with Well Field and 
Groundwater Recharge (May 2009 price level, 4% real interest rate, 30 year project life) 

 

N.1.2.9 Desal Alternative 9 - 25,000 AF East Brawley Desalination with Well Field, Groundwater Recharge 
and MCI Distribution 

Description  

The purpose of this alternative is to use all the elements in alternative 8 and add a product water 
delivery pipeline from East Brawley to the Keystone area and the City of Brawley for municipal 
and industrial use (Figure N-11).  The product water will be delivered through approximately 19 
miles of pipeline to the Keystone area and the City of Brawley water treatment plant. This source 
of water would also provide benefits as a contingency to catastrophic failure of the Coachella 
Canal and the All American Canal. 
 
The delivery of the product water to the water treatment plants would require further planning to 
evaluate the quantity of water that can be accepted by the treatment plants and be supplied for 
municipal and industrial use. The alternative is technically feasible and will be further compared 
to other alternatives.    

Direct Capital Costs, May 2009 Price Level Total

     Desal Plant 42,940,000             
Source water development, collection and transmission  - well water 31,656,397       
Recharge Facilities 417,600             
Concentrate Disposal - New Injection Wells 5,400,000          
Mitigation Costs (reduced flow from drains) -                            
Product Water Distribution 312,000             
Working capital (2 months of O&M costs per Reclamation, Page D-20) 780,000             

Direct Capital Costs, May 2009 Price Level 81,505,997$     

Indirect Capital Costs (as percent of direct costs UON)
Freight and Insurance 5 % of direct capital cost 2,220,000          
Owner's direct expense, 10 % of direct capital cost 8,150,000          
Construction Overhead, 15 % of direct capital cost 6,670,000          
Interest During Construction for half of construction period 2,445,180          

Indirect Capital Costs (as percent of direct costs UON) 19,485,180$     

Capital Cost 100,991,177$   

Annual O&M costs, May 2009 Price Level 6,166,000$       

Financial Analysis - cost per acre-foot
Equivalent annual cost 12,006,000$           
Product Water, acre-feet 25,000                      
Equivalent annual cost per acre-foot 480$                         
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Figure N-11.  Desal Alternative 9 
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Costs  

Table N-10.  Desal Alternative 9 – 25KAF East Brawley Desalination with Well Field and 
Groundwater Recharge and MCI Distribution (May 2009 price level, 4% real interest rate, 30 year 

project life) 

 

N.1.2.10 Desal Alternative 10 - 5,000 AF East Brawley Desalination with Well Field  

Description 

The purpose of this alternative is to determine the feasibility of a 5,000 AFY desalination plant 
supplied by groundwater located in the East Brawley KGRA (Figure N-12).  The exact location 
has not been determined.  The facility was sited to allow for estimation of conveyance costs.  
The source water would be from a well field located in the East Brawley KGRA and consisting 
of two wells drilled to an average depth of 900 feet producing 2,000 gpm for a total production 
capacity of about 4,100 gpm.  The wells are connected by pipelines which will convey the water 
to the plant; would be sited in existing easements and rights-of-way.  Total dissolved solids 
concentration of 1,900 mg/L is assumed.  Water temperature from this well configuration is 
anticipated to be about 170 degrees Fahrenheit.  This will necessitate cooling the water prior to 
treatment to protect membranes and maintain plant efficiency.   

 

Direct Capital Costs, May 2009 Price Level Total

     Desal Plant 42,940,000             
Source water development, collection and transmission  - well water 33,862,797       
Recharge Facilities 417,600             
Concentrate Disposal - New Injection Wells 5,400,000          
Mitigation Costs (reduced flow from drains) -                            
Product Water Distribution 44,440,000       
Working capital (2 months of O&M costs per Reclamation, Page D-20) 780,000             

Direct Capital Costs, May 2009 Price Level 127,840,397$   

Indirect Capital Costs (as percent of direct costs UON)
Freight and Insurance 5 % of direct capital cost 4,430,000          
Owner's direct expense, 10 % of direct capital cost 12,780,000       
Construction Overhead, 15 % of direct capital cost 13,290,000       
Interest During Construction for half of construction period 3,835,212          

Indirect Capital Costs (as percent of direct costs UON) 34,335,212$     

Capital Cost 162,175,609$   

Annual O&M costs, May 2009 Price Level 7,084,000$       

Financial Analysis - cost per acre-foot
Equivalent annual cost 16,463,000$           
Product Water, acre-feet 25,000                      
Equivalent annual cost per acre-foot 659$                         
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The product water would be conveyed to IID facilities for distribution to agricultural uses.  Brine 
disposal will be through injection of the water to the deeper, highly saline formations beneath the 
plant using one new injection well.   If geothermal plants were to be co-located in the future, 
there could be an opportunity to partner on wells that would recover the hot water and inject the 
brine stream from the Desalination Plant.   
 
This project would rely solely on groundwater and may result in a groundwater depletion and 
decline in groundwater level that could lead to migration of poor quality water or land 
subsidence. Further research of the aquifer characteristics should be conducted to determine the 
sustainability of using groundwater without mitigation through recharge facilities. The 
alternative is technically feasible and will be further compared to other alternatives. 

 
Figure N-12.  Desal Alternative 10 
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Costs 

Table N-11.  Desal Alternative 10 – 5KAF East Brawley Desalination with Well Field (May 2009 price 
level, 4% real interest rate, 30 year project life) 

 

N.1.2.11 Desal Alternative 11 - 25,000 AF East Mesa Desalination with Well Field  

Description 

The purpose of this alternative is to determine the feasibility of a 25,000 AFY desalination plant 
located in the East Mesa KGRA using groundwater without recharge or groundwater banking 
facilities (Figure N-13). The exact location has not been determined.  The facility was sited to 
allow for estimation of conveyance costs.  The source water would be from a well field located 
in the East Mesa KGRA and consisting of 10 wells drilled to an average depth of 900 feet 
producing 2,000 gpm for a total production capacity of about 21,000 gpm.  The wells are 
connected by pipelines leading to one-mile long trunk line that will convey the water to the plant; 
would be sited in existing easements and rights-of-way.  Total dissolved solids concentration of 
1,900 mg/L is assumed.  Water temperature from this well configuration is anticipated to be 
about 170 degrees Fahrenheit.  This will necessitate cooling the water prior to treatment to 
protect membranes and maintain plant efficiency.   

Direct Capital Costs, May 2009 Price Level Total

     Desal Plant 13,960,000             
Source water development, collection and transmission - well water 4,792,448          
Recharge Facilities -                      
Concentrate Disposal - Using Geothermal Operators Injection Wells -                      
Mitigation Costs (reduced flow from drains) -                            
Product Water Distribution 388,800             
Working capital (2 months of O&M costs per Reclamation, Page D-20) 190,000             

Direct Capital Costs, May 2009 Price Level 19,331,248$     

Indirect Capital Costs (as percent of direct costs UON)
Freight and Insurance 5 % of direct capital cost 730,000             
Owner's direct expense, 10 % of direct capital cost 1,930,000          
Construction Overhead, 15 % of direct capital cost 2,180,000          
Interest During Construction for half of construction period 579,937             

Indirect Capital Costs (as percent of direct costs UON) 5,419,937$       

Capital Cost 24,751,185$     

Annual O&M costs, May 2009 Price Level 1,525,000$       

Financial Analysis - cost per acre-foot
Equivalent annual cost 2,956,000$             
Product Water, acre-feet 5,000                        
Equivalent annual cost per acre-foot 591$                         
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The product water would be conveyed to the geothermal plants and IID facilities for distribution 
to agricultural uses.  Brine disposal will be through injection of the water to the deeper, highly 
saline formations beneath the plant using three new injection wells.   If geothermal plants were to 
be co-located in the future, there could be an opportunity to partner on wells that would recover 
the hot water and inject the brine stream from the Desalination Plant.   
 
This project would rely solely on groundwater and would result in large groundwater depletion. 

 
Figure N-13.  Desal Alternative 11 
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Costs  

Table N-12.  Desal Alternative 11 – 25KAF East Mesa Desalination with Well Field (May 2009 price 
level, 4% real interest rate, 30 year project life) 

 

N.1.2.12 Desal Alternative 12 - 25,000 AF East Mesa Desalination with Well Field and Groundwater Recharge 

Description 

The purpose of this alternative is to utilize the same elements as alternative 11 with the exception 
that groundwater recharge and banking facilities are included in the East Mesa to minimize the 
potential negative effects on the groundwater basin and reduce groundwater depletion (Figure N-
14).   For purpose of the analysis, it was assumed that the old Coachella Canal would be 
developed to provide for recharge and banking of Colorado River water that is available in years 
where there is an under-run.  The amount of Colorado River water to be banked was assumed to 
vary from 15,000 AFY to 250,000 AFY.  Appendix F describes the potential under-runs that may 
be available for groundwater recharge and different groundwater banking scenarios. 

 

Direct Capital Costs, May 2009 Price Level Total

     Desal Plant 42,940,000             
Source water development, collection and transmission - well water 27,026,002       
Recharge Facilities -                      
Concentrate Disposal - New Injection Wells 5,400,000          
Mitigation Costs (reduced flow from drains) -                            
Product Water Distribution 12,753,600       
Working capital (2 months of O&M costs per Reclamation, Page D-20) 780,000             

Direct Capital Costs, May 2009 Price Level 88,899,602$     

Indirect Capital Costs (as percent of direct costs UON)
Freight and Insurance 5 % of direct capital cost 2,820,000          
Owner's direct expense, 10 % of direct capital cost 8,890,000          
Construction Overhead, 15 % of direct capital cost 8,470,000          
Interest During Construction for half of construction period 2,666,988          

Indirect Capital Costs (as percent of direct costs UON) 22,846,988$     

Capital Cost 111,746,590$   

Annual O&M costs, May 2009 Price Level 6,327,000$       

Financial Analysis - cost per acre-foot
Equivalent annual cost 12,789,000$           
Product Water, acre-feet 25,000                      
Equivalent annual cost per acre-foot 512$                         
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Figure N-14.  Desal Alternative 12 

 

This project would mitigate for most of the groundwater impacts, but would still result in some 
groundwater storage depletion of the groundwater basin.  The aquifer is currently full and some 
period of groundwater development may be needed to optimize groundwater recharge 
operations.  IID development, management, and operations of local groundwater recharge 
facilities have multiple benefits and the feasibility of recharge in the East Mesa merits further 
review.  The alternative is technically feasible and will be further compared to other alternatives.   
 
Variants 

East Mesa Recharge Facilities:  A variant on this theme would be to develop dedicated 
groundwater recharge basins in the East Mesa.  This would be constrained due to ownership and 
management by the BLM, the existence of sensitive habitats, and ability to obtain easements and 
rights-of-way.   There could be possibility for land exchange to overcome some of the potential 
constraints.   
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Table N-13.  Desal Alternative 12 – 25KAF East Mesa Desalination with Well Field and 
Groundwater Recharge  May 2009 price level, 4% real interest rate, 30 year project life) 

 

N.1.2.13 Desal Alternative 13 - 5,000 AF East Mesa Desalination with Well Field  

Description 

The purpose of this alternative is to reduce the desalination plant from 25,000 AFY to a 5,000 
AFY desalination plant located in the East Mesa KGRA and to evaluate and compare small 
plants if they were to be developed to serve individual geothermal facilities (Figure N-15); for 
example, if plants were required to develop independent water supplies in lieu of Colorado River 
Water.  The exact location has not been determined.  The facility was sited to allow for 
estimation of conveyance costs.  The source water would be from a well field located in the East 
Mesa KGRA and consisting of two wells drilled to an average depth of 900 feet producing 2,000 
gpm for a total production capacity of about 4,100 gpm.  The wells are connected by pipelines 
leading to a one-mile trunk line which will convey the water to a plant.  Total dissolved solids 
concentration of 1,900 mg/L is assumed.  Water temperature from this well configuration is 

Direct Capital Costs, May 2009 Price Level Total

     Desal Plant 42,940,000             
Source water development, collection, transmission and recharge - well water 27,046,882       
Recharge Facilities 417,600             
Concentrate Disposal - New Injection Wells 5,400,000          
Mitigation Costs (reduced flow from drains) -                            
Product Water Distribution 12,753,600       
Working capital (2 months of O&M costs per Reclamation, Page D-20) 780,000             

Direct Capital Costs, May 2009 Price Level 89,338,082$     

Indirect Capital Costs (as percent of direct costs UON)
Freight and Insurance 5 % of direct capital cost 2,840,000          
Owner's direct expense, 10 % of direct capital cost 8,930,000          
Construction Overhead, 15 % of direct capital cost 8,530,000          
Interest During Construction for half of construction period 2,680,142          

Indirect Capital Costs (as percent of direct costs UON) 22,980,142$     

Capital Cost 112,318,224$   

Annual O&M costs, May 2009 Price Level 6,336,000$       

Financial Analysis - cost per acre-foot
Equivalent annual cost 12,831,000$           
Product Water, acre-feet 25,000                      
Equivalent annual cost per acre-foot 513$                         
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anticipated to be about 170 degrees Fahrenheit.  This will necessitate cooling the water prior to 
treatment to protect membranes and maintain plant efficiency.   

 
The produced water would be conveyed to geothermal plants for industrial use.  Brine disposal 
will be through injection of the water to the deeper, highly saline formations beneath the plant 
using one new injection well.  If geothermal plants were to be co-located in the future, there 
could be an opportunity to partner on cooling and injection wells that would recover the hot 
water and inject the brine stream from the desalination plant.   
 
This project would rely solely on groundwater and may result in groundwater depletion and 
decline in groundwater level which could lead to migration of poor quality water or land 
subsidence.  Further research of the aquifer characteristics should be conducted to determine the 
sustainability of using groundwater without mitigation through recharge facilities. The 
alternative is technically feasible and will be further compared to other alternatives. 

Figure N-15.  Desal Alternative 13 

 
 

Note: No specific recommendation is made for connecting a 
specific existing or proposed geothermal plant 
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Table N-14.  Desal Alternative 13 – 5KAF East Mesa Desalination with Well Field (May 2009 price 
level, 4% real interest rate, 30 year project life) 

 

N.1.2.14 Desal Alternative 14 - 50,000 AF South Salton Sea Desalination with Alamo River Water and 
Industrial Distribution   

Description 

The purpose of this alternative is to provide 50,000 AFY of water from the Alamo River to the 
desalination plant located in the South Salton Sea KGRA (Figure N-16). The exact location has 
not been determined. The facility was sited to allow for estimation of conveyance costs.  The 
source water would be from the Alamo River with an assumed TDS of about 3,000 mg/L.  Water 
temperature from the river or drains is anticipated to be about 75 degrees Fahrenheit, which will 
not necessitate cooling the water prior to treatment, but would require filtration.   
 
The produced water will be conveyed to geothermal plant operators in the South Salton Sea 
KGRA for industrial use.  Brine disposal will be through injection of the water to the deeper, 
highly saline formations beneath the plant using five new injection wells. If geothermal plants 

Direct Capital Costs, May 2009 Price Level Total

     Desal Plant 13,960,000             
Source water development, collection and transmission - well water 4,976,912          
Recharge Facilities -                      
Concentrate Disposal - New Injection Wells 1,800,000          
Mitigation Costs (reduced flow from drains) -                            
Product Water Distribution 4,924,800          
Working capital (2 months of O&M costs per Reclamation, Page D-20) 190,000             

Direct Capital Cost, May 2009 Price Level 25,851,712$     

Indirect Capital Costs (as percent of direct costs UON)
Freight and Insurance 5 % of direct capital cost 950,000             
Owner's direct expense, 10 % of direct capital cost 2,590,000          
Construction Overhead, 15 % of direct capital cost 2,860,000          
Interest During Construction for half of construction period 775,551             

Indirect Capital Costs (as percent of direct costs UON) 7,175,551$       

Capital Cost 33,027,263$     

Annual O&M costs, May 2009 Price Level 1,648,000$       

Financial Analysis - cost per acre-foot
Equivalent annual cost 3,558,000$             
Product Water, acre-feet 5,000                        
Equivalent annual cost per acre-foot 712$                         
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were to be co-located in the future, there could be an opportunity to partner on wells that would 
recover the hot water and inject the brine stream from the Desalination Plant.   
 
The lack of a well field and recharge facilities will also decrease the capital and operations and 
maintenance costs. The alternative is technically feasible and will be further compared to other 
alternatives. 

Variants 

Drain Water.  A variant on this alternative would be the use of source water collected from IID 
drains instead of the Alamo River. Further research would be needed to determine if the Alamo 
River or the IID drains are the best source for the desalination plant.  

Figure N-16.  Desal Alternative 14 
 
Salton Sea Salt Disposal Ponds.  
A variant on the evaporation 
basins would be to create 
evaporation basins in 
conjuncture with the Salton Sea 
Restoration plan. The brine 
could be disposed in borrow pits 
that may be created during the 
restoration process. This variant 
will require further research to 
determine its feasibility and 
practicality.  Figure N-1 
illustrates the anticipated 
quantity of salt generated as a 
function of volume brine stream.  
It is expected that 35 acres of 
land will be required per 1 MGD 
of capacity.  The dried salts will 
need to be disposed off-site and 
further research needs to be 
conducted to determine the 
feasibility of this variant. 
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Costs 

Table N-15.  Desal Alternative 14 – 50KAF South Salton Sea Desalination with Alamo River Water 
and Industrial Distribution (May 2009 price level, 4% real interest rate, 30 year project life) 

 

N.1.2.15 Desal Alternative 15 - 50,000 AF South Salton Sea Desalination with Alamo River Water and MCI 
Distribution   

Description 

The purpose of this alternative is to use the same elements presented in alternative 14 and add 
distribution to the Calipatria water treatment plant for municipal use (Figure N-17). The 
alternative is technically feasible and will be further compared to other alternatives. 
 
A variant on this alternative would be the use of source water collected from IID drains instead 
of the Alamo River. Further research would be needed to determine if the Alamo River or the 
IID drains are the best source for the desalination plant.  

 

Direct Capital Costs, May 2009 Price Level Total

     Desal Plant 89,560,000             
Source water development and transmission - surface water collection 9,414,240          
Recharge Facilities -                      
Concentrate Disposal - New Injection Wells 9,000,000          
Mitigation Costs (reduced flow from drains) 9,980,391                
Product Water Distribution 2,073,600          
Working capital (2 months of O&M costs per Reclamation, Page D-20) 2,010,000          

Direct Capital Costs, May 2009 Price Level 122,038,231$   

Indirect Capital Costs (as percent of direct costs UON)
Freight and Insurance 5 % of direct capital cost 5,180,000          
Owner's direct expense, 10 % of direct capital cost 12,200,000       
Construction Overhead, 15 % of direct capital cost 15,540,000       
Interest During Construction for half of construction period 3,661,147          

Indirect Capital Costs (as percent of direct costs UON) 36,581,147$     

Capital Cost 158,619,378$   

Annual O&M costs, May 2009 Price Level 15,491,901$     

Financial Analysis - cost per acre-foot
Equivalent annual cost 24,664,901$           
Product Water, acre-feet 50,000                      
Equivalent annual cost per acre-foot 493$                         
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Figure N-17.  Desal Alternative 15 
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Costs    

Table N-16.  Desal Alternative 15 – 50KAF South Salton Sea Desalination with Alamo River Water 
and MCI Distribution (May 2009 price level, 4% real interest rate, 30 year project life) 

 

N.1.2.16 Desal Alternative 16 - 5,000 AF South Salton Sea – East Desalination with Well Field  

Description 

The purpose of this alternative is to provide a 5,000 AFY desalination plant located in the East 
Side of the South Salton Sea KGRA for industrial use (Figure N-18).  The exact location has not 
been determined.  The facility was sited to allow for estimation of conveyance costs.  This 
alternative would also allow for comparison of smaller plants if such plants were to be developed 
to serve the water needs of individual geothermal plants. The source water would be from a well 
field located in the East Side of the South Salton Sea KGRA in the shallow aquifer and 
consisting of 21 wells drilled to an average depth of 300 feet producing 200 gpm for a total 
production capacity of about 4,100 gpm.  The wells are connected by pipelines leading the water 
to the plant; would be sited in existing easements and rights-of-way.  Total dissolved solids 
concentration of 1,500 mg/L is assumed.  Water temperature from this well configuration is 

Direct Capital Costs, May 2009 Price Level Total

     Desal Plant 89,560,000             
Source water development and transmission - surface water collection 10,292,000       
Recharge Facilities -                      
Concentrate Disposal - New Injection Wells 9,000,000          
Mitigation Costs (reduced flow from drains) 9,980,391                
Product Water Distribution 19,628,800       
Working capital (2 months of O&M costs per Reclamation, Page D-20) 2,010,000          

Direct Capital Costs, May 2009 Price Level 140,471,191$   

Indirect Capital Costs (as percent of direct costs UON)
Freight and Insurance 5 % of direct capital cost 6,060,000          
Owner's direct expense, 10 % of direct capital cost 14,050,000       
Construction Overhead, 15 % of direct capital cost 18,180,000       
Interest During Construction for half of construction period 4,214,136          

Indirect Capital Costs (as percent of direct costs UON) 42,504,136$     

Capital Cost 182,975,327$   

Annual O&M costs, May 2009 Price Level 15,857,901$     

Financial Analysis - cost per acre-foot
Equivalent annual cost 26,438,901$           
Product Water, acre-feet 50,000                      
Equivalent annual cost per acre-foot 529$                         
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anticipated to be about 94 degrees Fahrenheit. This may necessitate cooling the water prior to 
treatment to protect membranes and maintain plant efficiency.   

 
The produced water would be conveyed to geothermal plants for industrial use.  Brine disposal 
will be through injection of the water to the deeper, highly saline formations beneath the plant 
using one new injection well.  If geothermal plants were to be co-located in the future, there 
could be an opportunity to partner on wells that would recover the hot water and inject the brine 
stream from the Desalination Plant.   
 
This project would rely solely on groundwater and may result in groundwater depletion.  Further 
research of the aquifer characteristics should be conducted to determine the sustainability of 
using groundwater without mitigation through recharge facilities. The alternative is technically 
feasible and will be further compared to other alternatives. 

 
Figure N-18.  Desal Alternative 16 
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Costs   

Table N-17.  Desal Alternative 16 – 5KAF South Salton Sea – East Desalination with Well Field 
(May 2009 price level, 4% real interest rate, 30 year project life) 

 
 

N.1.2.17 Desal Alternative 17 - 5,000 AF Heber Desalination with Well Field  

Description 

The purpose of this alternative is to provide a 5,000 AFY desalination plant located in the Heber 
KGRA using groundwater and not using groundwater recharge or banking (Figure N-19). The 
exact location has not been determined.  The facility was sited to allow for estimation of 
conveyance costs and to allow conveyance of product water to be used by geothermal plants in 
this area.  The source water would be from a well field located in the Heber KGRA and 
consisting of two wells drilled to an average depth of 1,500 feet producing 350 gpm for a total 
production capacity of about 4,100 gpm.  The wells are connected by pipelines leading to the 
plant; would be sited in existing easements and rights-of-way.  Total dissolved solids 
concentration of 1,500 mg/L is assumed.  Water temperature from this well configuration is 

Direct Capital Costs, May 2009 Price Level Total

     Desal Plant 12,260,000             
Source water development, collection and transmission - well water 34,489,425       
Recharge Facilities -                      
Concentrate Disposal - New Injection Wells 1,800,000          
Mitigation Costs (reduced flow from drains) -                            
Product Water Distribution 3,481,600          
Working capital (2 months of O&M costs per Reclamation, Page D-20) 170,000             

Direct Capital Costs, May 2009 Price Level 52,201,025$     

Indirect Capital Costs (as percent of direct costs UON)
Freight and Insurance 5 % of direct capital cost 800,000             
Owner's direct expense, 10 % of direct capital cost 5,220,000          
Construction Overhead, 15 % of direct capital cost 2,390,000          
Interest During Construction for half of construction period 1,566,031          

Indirect Capital Costs (as percent of direct costs UON) 9,976,031$       

Capital Cost 62,177,056$     

Annual O&M costs, May 2009 Price Level 1,971,000$       

Financial Analysis - cost per acre-foot
Equivalent annual cost 5,567,000$             
Product Water, acre-feet 5,000                        
Equivalent annual cost per acre-foot 1,113$                      
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anticipated to be about 300 degrees Fahrenheit.  This will necessitate cooling the water prior to 
treatment to protect membranes and maintain plant efficiency.   

 
The product water would be conveyed to the Calexico water treatment plant for municipal 
distribution and also conveyed to geothermal operators for industrial use.  Brine disposal will be 
through injection of the water to the deeper, highly saline formations beneath the plant using 
injection wells currently in operation by the geothermal purveyors.  If geothermal plants were to 
be co-located in the future, there could be an opportunity to partner on wells that would recover 
the hot water and inject the brine stream from the Desalination Plant.   
 
This project would rely solely on groundwater and may result in further groundwater depletion. 
Further investigation on aquifer characteristics should be conducted to determine the 
sustainability of using groundwater.  The alternative is technically feasible and will be further 
compared to other alternatives. 

 
Figure N-19.  Desal Alternative 17 
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Costs   

Table N-18.  Desal Alternative 17 – 5KAF Heber Desalination with Well Field (May 2009 price level, 
4% real interest rate, 30 year project life) 

 

N.1.2.18 Groundwater Blending Alternative 18 - 25,000 AF East Mesa with Well Field pumping to All-American 
Canal 

Description 

The purpose of this alternative is to utilize groundwater in the East Mesa area based on proximity 
of the well field to the All-American Canal (AAC). It is estimated that 35 cfs (25,000 AFY) of 
groundwater will be produced with a TDS of between 1,500 and 3,000 mg/L. The groundwater 
will be pumped into the AAC and would be blended to have a resultant  TDS of about 780 mg/L 
assuming median flows of 3,975 cfs and a canal water TDS of 753 mg/L with groundwater TDS 
of 3,000 mg/L.  Please see Figure 2 in Appendix M for the resultant water quality with the All-
American Canal with respect to groundwater pumping flow.   

The designed supply of 25,000 AFY for the well field may not be the actual yield of water that 
can be supplied for irrigation. Depending on the TDS of the groundwater the resultant TDS in 
the canal may approach a level that will require over irrigation of the land to compensate for a 

Direct Capital Costs, May 2009 Price Level Total

     Desal Plant 11,750,000             
Source water development, collection and transmission - well water 63,103,716       
Recharge Facilities -                      
Concentrate Disposal - Using Geothermal Operators Injection Wells Not Included
Mitigation Costs (reduced flow from drains) -                            
Product Water Distribution 5,577,600          
Working capital (2 months of O&M costs per Reclamation, Page D-20) 170,000             

Direct Capital Costs, May 2009 Price Level 81,601,316$     

Indirect Capital Costs (as percent of direct costs UON)
Freight and Insurance 5 % of direct capital cost 920,000             
Owner's direct expense, 10 % of direct capital cost 8,160,000          
Construction Overhead, 15 % of direct capital cost 2,770,000          
Interest During Construction for half of construction period 2,448,039          

Indirect Capital Costs (as percent of direct costs UON) 14,298,039$     

Capital Cost 95,899,356$     

Annual O&M costs, May 2009 Price Level 2,476,000$       

Financial Analysis - cost per acre-foot
Equivalent annual cost 3,303,000$             
Product Water, acre-feet 5,000                        
Equivalent annual cost per acre-foot 661$                         
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higher TDS. If the TDS of the groundwater were 2,000 mg/L the net increase of the water supply 
with 25,000 acre-feet pumped would be about 17,000 acre-feet. A groundwater TDS of 3,000 
mg/L with 25,000 acre-feet pumped would result in an actual net supply of 10,000 acre-feet 
(Davids Engineering, Inc., 2009).  To determine the actual TDS of the groundwater in the 
location chosen for a well field a pumping test should be performed to determine the aquifer 
characteristics and water quality samples should be collected during the pumping and analyzed 
for TDS. This analysis will allow a greater understanding of the final blended TDS that will be 
supplied for irrigation. 

Recharge and banking facilities are not included in the East Mesa to mitigate for the groundwater 
pumping. This project would not mitigate for the groundwater impacts and would result in some 
groundwater storage depletion from groundwater basin.   

The alternative is technically feasible and will be further compared to other alternatives.   

Costs   

Table N-18 a.  Groundwater Blending Alternative 18 – 25KAF East Mesa with Well Field pumping to 
All-American Canal (May 2009 price level, 4% real interest rate, 30 year project life) 

Direct Capital Costs, May 2009 Price Level Total 
Source water development, collection and transmission - well water 24,599,532  
Highway and Canal Crossings (allowance) 360,000  
Electric Power Installed - Well Field 8,000,000  
Product Water Distribution 24,000  
Land Costs for 640 acres 416,000  

Direct Capital Costs, May 2009 Price Level  $     33,399,532  
    

Indirect Capital Costs (as percent of direct costs UON)   
Freight and Insurance 5 % of direct capital cost 440,000  
Owner's direct expense, 10 % of direct capital cost 3,340,000  
Construction Overhead, 15 % of direct capital cost 1,320,000  
Interest During Construction for half of construction period 1,001,986  

Indirect Capital Costs (as percent of direct costs UON)  $        6,101,986  
    

Capital Cost  $ 39,501,517  
    

Annual O&M costs, May 2009 Price Level $           198,000  
    

Financial Analysis - cost per acre-foot   
Equivalent annual cost  $  2,482,000  
Product Water, acre-feet  25,000  
Equivalent annual cost per acre-foot  $  99  
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N.1.2.19 Groundwater Blending Alternative 19 - 25,000 AF East Mesa with Well Field pumping to All-American 
Canal – With Percolation Basins Supplied by Coachella Canal 

Description 

The purpose of this alternative is to add 200 acres of percolation basins to alternative to mitigate 
for the production of 25,000 AFY. The source of water for groundwater banking is from under-
run years. The recharge water will be supplied by a turnout from the Coachella Canal and the 
recharge quantity will be approximately 30,000 acre-feet during years of overrun and assuming a 
5,000 acre-feet loss of the percolated water about 25,000 acre-feet will be banked. 

The total amount of water that can be percolated through the percolation basins will be able to 
exceed the take amount of 25,000 AFY from the aquifer. During years of overrun up to 60,000 
AFY of lower TDS canal water could be percolated and may result in the lowering of the TDS 
within the aquifer in the East Mesa. This lowering of TDS may allow for better quality 
groundwater to be produced by the wells in years of under-run which would result in a greater 
actual yield of water that can be supplied for irrigation. 

Further review and refinement of this alternative will be based on the evaluation of actual field 
conditions. Viable properties in the East Mesa will need to be located and negotiations with 
BLM will be necessary to secure the easements and rights of way for the well sites and the 
percolation basins. Due to these uncertainties a 30-percent contingency has been added to the 
source water development, collection and transmission line item for the project costs as well as 
to the acquisition price of the land.  

The alternative is technically feasible and will be further compared to other alternatives.   

Variants 

Instead of using the Coachella Canal to supply the percolation basins the All American Canal 
could be used. Depending on the quality of the source water a SCADA system could be installed 
to monitor a reservoir that would be used to pre-blend the water for the canal. This type of 
monitoring would allow better management of the TDS during periods of low flow in the canal.  
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Costs   

Table N-18 b.  Groundwater Blending Alternative 19 – 25KAF East Mesa with Well Field pumping to 
All-American Canal – With Percolation Basins Supplied by Coachella Canal (May 2009 price level, 

4% real interest rate, 30 year project life) 

Direct Capital Costs Total 
Source water development, collection and transmission - well water  $     26,725,187  
Highway and Canal Crossings (allowance) 360,000  
Electric Power Installed - Well Field 8,000,000  
Product Water Distribution 24,000  
Land Costs for 640 acres 416,000  
Percolation Basins 5,033,600  
Working capital (2 months of O&M costs per Reclamation, Page D-20) -    

Direct Capital Costs, May 2009 Price Level  $     40,558,787  
    

Indirect Capital Costs (as percent of direct costs UON)   
Freight and Insurance 5 % of direct capital cost 690,000  
Owner's direct expense, 10 % of direct capital cost 4,060,000  
Construction Overhead, 15 % of direct capital cost 2,080,000  
Interest During Construction for half of construction period 1,216,764  

Indirect Capital Costs (as percent of direct costs UON)  $        8,046,764  
    

Capital Cost  $     48,605,551  
    

Annual O&M costs, May 2009 Price Level  $           243,000  
    

Financial Analysis - cost per acre-foot   
Equivalent annual cost  $        3,054,000  
Product Water, acre-feet 25,000  
Equivalent annual cost per acre-foot $               122  

 

N.1.2.20 Next Steps/Additional Information Required 

This investigation has been done at a concept level based on available information.  Decisions to 
eliminate these alternatives should consider the following assumptions.  If these alternatives are 
further evaluated, additional examination of these limitations should be made. 

 Further field work and original data collection should be conducted to determine if 
pumping of groundwater will result in unacceptable levels of groundwater depletion and 
have potentially negative effects on the aquifers beneath the different KGRAs. A test 
well should be drilled, water quality samples obtained, and an aquifer test should be 
conducted to assess the aquifer characteristics for each potential well field location.  A 
temperature log should be completed on each test borehole to determine if the water 
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temperature for the source water requires cooling prior to desalination.  TDS levels and 
the levels of specific ions should be established. 
 

 If these alternatives pass additional screening further feasibility studies of recharge in the 
East Mesa should be conducted, including meeting with the BLM; scoping further field 
and pre-design studies; evaluating input; and taking operational scenarios (alternatives 2, 
5, 8, and 12).  
 

 Determine the quantity of water municipalities and geothermal plant operators can use 
for alternatives 3, 9, and 13.   Also, determine the appropriate water quality parameters 
for the finished water. 

 
 Determine the point-of-take for source water, whether the Alamo River or the drains for 

alternative 4, 15, and 16.  The river diversion or drain diversion will need to be 
engineered and an analysis performed to determine the most efficient method of 
providing the source water.  
 

 Research the potential to use borrow pits created from the Salton Sea restoration for 
evaporation ponds and phasing projects to be sequenced with efforts to restore the Salton 
Sea. Using Figure N-1, it is expected that 35 acres of land will be required per 1 MGD of 
capacity.   
 

N.2 Banking of Inadvertent Under-runs 

N.2.1 Purpose and Design Considerations 

Imperial Irrigation District (IID) has a fixed annual consumptive use allocation from the 
Colorado River based on the Quantification Settlement Agreement (QSA) and the United States 
Bureau of Reclamation (USBR) Colorado River Decree accounting.  Most of IID’s demands are 
based on agricultural irrigation which tends to vary from year to year.   

On an annual basis this results in overruns (diversions in excess of consumptive use right) or 
under-runs (diversions that are less than consumptive use rights). These inadvertent overruns 
must be paid back by extraordinary water conservation in future years. Under- runs are lost every 
year and do not carry over unless there is groundwater storage space that can be used. USBR has 
developed the Inadvertent Overrun and Payback Policy (IOPP) that provides accounting for 
overruns and manner of payback.  
Surface water is typically stored underground by spreading the water in shallow basins overlying 
an aquifer which has capacity to absorb the water and which will keep the water where it can 
later be recovered by pumping.  The soil between the shallow basins and the aquifer must allow 
the water to flow through to the aquifer.  Layers of clay or fault lines may prevent the water from 
reaching the aquifer.  As the stored water will blend with the water already in the aquifer, the 
quality of both water supplies must meet a variety of water quality standards.   Resultant water 
quality will be a mix of the two water types.  
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The physical characteristics of the aquifer must be such that the stored water will be retained 
within the aquifer and available for recovery when needed.  Adequate wells and conveyance are 
needed for the recovery. 

Establishing a viable water banking program – especially if the program is physically located 
outside the district whose water is being stored – requires developing a number of contractual 
agreements and institutional relationships.  These may address use of facilities for conveying the 
water, ownership of the water while in storage, use of facilities to recover the water, and 
limitations on the recovery of the water to protect other users of the aquifer.    

Practical solutions for challenges created by the seasonal availability of water for storage, water 
quality issues, costs of conveyance, and seasonal demand for water may involve exchanges of 
water between water agencies.  These exchanges also create development of contractual 
agreements and institutional relationships. 

N.2.2  Project Alternative - Water Banking Alternative 1 – Coachella Valley 
Groundwater Storage Project The proposed project is based on a preliminary 
memorandum provided by Imperial Irrigation District. 
Description 

Water Banking Alternative 1 proposes storing inadvertent overruns by them via the Coachella 
Canal to spreading grounds located in the East Coachella Valley.  Recovery of the water would 
be accomplished by exchange.  Agricultural users overlying the aquifer where the water was 
stored would pump the water for their use.  IID would receive their Colorado River entitlement 
in exchange.   

The physical facilities would consist of a canal turnout and pump station, 5 miles of power 
transmission lines and a 500-acre spreading grounds.  The spreading grounds would include a 
stilling basin for desilting and clarification, a geo-biologic treatment basin, and a series of tiered 
spreading basins covering 292 acres.  Maximum recharge capacity is estimated at slightly over 
100,000 acres per year (150 cfs). 

The anticipated yield of this alternative varies depending on a variety of assumptions including, 
the management of overruns, available initial storage, aquifer losses and total storage capacity.  
Based on an analyses prepared by Natural Resources Consulting Engineers (NRCE 2009), the 
yield may vary between 19,000 AFY and 55,000 AFY.  For purposes of this analysis, a yield of 
50,000 AFY has been used. 

Implementation is anticipated to require on the order of 5 to 8 years.  Preliminary planning 
efforts (studies, land acquisition, negotiations, draft environmental) are anticipated to require 1.5 
to 2 years); completion of environmental documentation and approvals, another 2.25 to 3 years; 
design and bidding, 1.5 to 2 years; and construction would take 1 to 1.5 years.      

Cost 

The capital cost of Water Banking Alternative 1 is $ 99.2 million.  The alternative would deliver 
50,000 AFY at a cost of approximately $ 266 per acre foot.  Table N-19 presents the cost of 
developing this alternative.  
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Table N-19. Water Banking Alternative 1 IID East Coachella Valley 
Recharge/Storage 

(May 2009 price level, 4% real interest rate, 30 year project life) 
Capital Cost 

 Design  $         7,950,000  
Ground Acquisition/Grading and Construction           81,000,000  
Offsite Infrastructure             1,250,000  
Contingency             9,000,000  
Capital Cost  $       99,200,000  

  O&M Cost 
     Recharge facility O&M Costs  $         2,916,000  

Annual Land Lease                 128,000  
Wheeling-Water Delivery to Site 1             1,500,000  

Energy Cost for Withdrawal Pumping 2             3,000,000  
Total O&M Costs  $         7,544,000  

  Financial Analysis (4%, 30 years) 
 Equivalent Annual Capital Cost $5,736,746  

O&M             7,544,000  
Equivalent Annual Cost $13,280,746  

Yield (AFY)                   50,000  
     Equivalent Annual Cost per acre-foot $266  

  Notes 
 1 Subject to negotiations with land owner. 
 2  Subject to negotiation with Coachella Valley Water District 
  

N.3 Recycling of Municipal Wastewater 

N.3.1 Purpose and Design Considerations 

The purpose of this section is to evaluate opportunities to recycle municipal wastewater.  It 
investigates a broad range of concepts for recycling ranging from irrigation of crops with 
secondary treatment, to municipal and industrial use with tertiary treatment.  Each alternative 
includes treatment costs, distribution system costs, and an analysis of potential customers.    Four 
existing plants (Brawley, El Centro, Calexico, and Imperial) and a proposed regional plant are 
investigated.  The cost of additional treatment processes at existing plants and the cost of the 
proposed regional plants are based on an EPA study (EPA 2001).  The alternatives address two 
different concepts for use: either direct delivery to specific customers or delivery to the IID 
distribution system where it would be blended with Colorado River water. 
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Figure N-20 shows the locations of existing wastewater treatment plants and of the proposed 
regional plant.   

Figure N-20.  Overview of Wastewater Treatment Plants in IID 

N.3.1.1 Availability of and use of wastewater treatment plant effluent 

Effluent from the publicly owned wastewater treatment plants is currently discharged to surface 
drainage, either IID drains or the Alamo or New Rivers.  None of it is recycled.  Briefly, the cost 
of water from IID has been so low, and the supply so reliable, that it has been clear to the 
wastewater agencies that recycling plant effluent would be far more expensive than use of water 
purchased from IID.  But, discussions have started between wastewater plant operators and 
potential industrial customers.    
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Additionally, implementing any recycled water programs has been limited due to the concerns 
about removing inflows from the Salton Sea.  Treated wastewater from facilities within IID 
ultimately discharges to the Salton Sea.  The flows help support habitats on the New and Alamos 
Rivers. The Salton Sea depends on such inflows for several reasons.  The inflows help to reduce 
the effect of evaporation, which causes the salinity levels in the sea to concentrate by providing a 
constant source of new water.  The Sea also serves as a critical link to the Pacific Flyway for bird 
migration.  Also, due to the QSA transfer agreements, flows into the Salton Sea will be reduced.  
Further reduction could occur because the flows from Mexico may be diminished as Mexicali 
implements their own reclaimed water program.1 

State law says that: “The owner of a waste water treatment plant operated, for the purpose of 
treating wastes from a sanitary sewer system, holds the exclusive right to the treated waste water 
as against anyone who has supplied the water discharged into the waste water collection and 
treatment system, including a person using water under a water service contract, unless otherwise 
provided by agreement.”2    This implies that unless IID has a contract with any of the entities 
treating and disposing of wastewater that stipulates otherwise, that the wastewater entity has the 
exclusive right to treat, sell and convey the water to other entities.    The wastewater treatment 
entity needs approval from the RWQCB to ensure consistency with the Water Quality Control 
Plan and that the new uses of water have appropriate permits or waste discharge requirements.   

The approval of the SWRCB would also be required prior to making any change in the point of 
discharge, place of use, or purpose of use of treated wastewater since all of the wastewater 
treatment plants currently operate under NPDES permits and discharge wastewater to either the 
New or Alamo Rivers or IID drains, and reuse of treated wastewater would likely diminish flows 
to these watercourses.   It is not believed that there are any existing water rights or diverters that 
would be affected or have claim to wastewater flows, but there could be public trust issues and 
any impacts and effects from any change in use and recycling would need to be evaluated 
pursuant to CEQA.   If impacts are identified as result of the proposed reuse of wastewater, these 
would need to be mitigated.  Without further analysis it cannot be determined what such impacts 
and mitigation costs may be.  The local lead agency proposing the projects would need scope the 
analysis to consider the effects in such a way that the analysis would support the RWQCB and 
SWRCB when they make their determination as responsible agencies.   IID does not currently 
have requirements, policies, or permitting standards related to reuse of wastewater within the IID 
boundaries.  

Table N-20 reviews the wastewater plants within the IID service area.  Following that table is a 
more in-depth review of the largest wastewater plant and the plans of their operators.  

                                                 
1 Salton Sea Authority Plan for Multi-Purpose Project July 2006 Draft for Board Review 
2 Water Code, Division 2, Part 2, Chapter 1, Article 1.5, 1210-1212 
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Table N-20.  Wastewater Treatment Plants, Imperial County  
Discharge sources Current Conditions Anticipated Capital Improvements 

Plant Capacity 
[AFY] 

Average Flow 
[AFY] 

Treatment Level Discharge to  
(Discharge point/End of 

Drainage Path)  

City of Brawley WWTP 
6,608 

(5.9 MGD) 1 
4,481 

(4.0 MGD) 1 

Secondary  
(with impending 
improvements) 1 

New River + / Salton Sea 
$25 to $30 million within next three years.  
Improvements will provide Secondary treatment. 1 

City of Calexico Municipal 
WWTP 

4,816 
(4.3 MGD) 2 

3,024 to 3,249 
(2.7 to 2.9 MGD) 2 

Secondary with 
disinfection  

New River / Salton Sea + 

Current plant is 40 years old.  Have completed 
designs for an 8.5 MGD, advanced secondary 
plant.  Economy has stopped the project.  Project 
may be re-scoped. Will take 2 to 3 years to 
construct. 2 

Calipatria WWTP 
1,938 

(1.73 MGD) 1 
840 

(0.75 MGD) 1 
 Primary 1 

“G” Drain / Alamo River + 

(to Salton Sea) 

Starting preliminary plans to upgrade to 
secondary treatment.  Capacity is adequate – the 
prison is the main source of flow and it has 
significantly reduced flows. 1  

El Centro Municipal WWTP 
8,960 

(8 MGD) 3  
4,033 

(3.6 MGD) 3 
Secondary with 

disinfection 3 

Central Main Drain / 
Salton Sea via Alamo 

River + 

Repairs to collection systems are anticipated over 
next five years.  Little work to the plant. 3 

Gateway of the Americas 
WWTP 

224 
(0.2 MGD) 4 

205 
(0.18 MGD) ^ 

Secondary with 
disinfection 4  

No active plans.  Ultimate plant intended as 1.5 
MGD with daily flows of 1.0 to 1.1 MGD. 4 

Heber PUD WWTP 
907 

(0.81 MGD) 5 
560 

(0.5 MGD) 5 
 Primary 5   

Completed design for an upgrade to 1.2 MGD and 
secondary treatment at a cost of $12.5 million.  
Project is unfunded. 5 

City of Holtville Municipal 
WWTP 

952 
(0.85 MGD) 6 

672 to 728 
(0.6 to 0.65 MGD) 6 

 Secondary with 
disinfection 6 

Pear Drain/Alamo River^ 
(to Salton Sea)  

Evaluating process upgrades to achieve 
regulatory compliance (still secondary).  And 
expansion initially to 1.2 MGD, ultimately 1.8 
MGD. 6 

City of Imperial Water 
Pollution Control Plant 

2,689 
(2.4 MGD) 7 

1,568 to 1,792 
(1.4 to 1.6 MGD) 7 

Secondary with 
disinfection 7 

Dolson Drain / Salton Sea 
via Alamo River + 

May be replaced by “Keystone” plant north of the 
city. 7 

City of Imperial proposed 
Keystone/Mesquite Lake 

WWRP 
----- ----- ----- ----- 

Ultimately 15 MGD, initially 5 MGD.  Will at some 
point replace Imperial’s existing plant. 
$40 million for the initial 5 MGD plant.  $30 million 
to include only the equipment for 2.5 MGD 
capacity (and the structures for a full 5 MGD).  
Cost wise, for full build out of initial 5 MGD. 8  

Niland WWTP 
560 

(0.5 MGD) 9 
196 to 202 

(0.175 to 0.18 MGD)9 
Primary 9   

Various repairs are needed.  Funding is a 
challenge.  No increase in size or change in 
process is envisioned. 9 

Seeley County WWTP 
224 

(0.2 MGD) 10 
112 to 168 (0.1 to 

0.15 MGD) 10 
Secondary with 
disinfection 10 

New River + / Salton Sea 
 

Westmorland WWTP 
560 

(0.5 MGD) 11 
246 

(0.22 MGD)11 
 Primary11 

Trifolium Drain No. 6 / 
Salton Sea via New River 

+ 

If a proposed annexation, adding maybe 400 
homes occurs, an increase in plant size would be 
needed.  But, no plans today. 11 

Totals 28,438 15,937 to 16,282 
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Personal Communications: 
1   Ruben Mireles, Brawley WWTP Operations Division Manager and Calipatria WWTP Chief Operator.  June 16, 2009   
2   Arturo Estrada, Caliexico Municipal WWTP Chief Operator. June 17, 2009 
3   Randy Hines, El Centro WWTP Supervisor, June 15 and June 18, 2009 
4  Ed Delgado, County Administrative Analyst. June 28,2009; June 23, 2009; June 24, 2009 
5  Graciela Lopez Heber PUD Finance Manager.  June 17, 2009 
6  Frank Cornejo.  Hotville Municipal WWTP, Waterworks Supervisor. June 23, 2009. 
9  James Strang. Niland WWTP Lead Operator. June 23, 2009 
N  Jackie Loper, City of Imperial Water Pollution Control Plant Maintenance Supervisor.   June 19, 2009 
8  Brian Knoll, Albert Well Associates.  June 29, 2009 
10  Hector Orozco.  Seeley County WWTP Chief Operator.  June 24, 2009 
11  Lucas Agatep.  Westmorland WWTP Chief Operator.  June 18, 2009 
 
+ From NPDES Permit 
^ From Service Area Plan  
Note:  Date of information varies from NPDES permits and Service Area Plans.  
 



Imperial Integrated Regional Water Management Plan  
Appendix N 

July 2012       N-55                 GEI Consultants, 
Inc. 

Brawley Wastewater Treatment Plant 

The City of Brawley Wastewater Treatment Plant is located on Best Road on the east side of 
the Alamo River (Figure N-21).  It is one mile north of the developed portion of Brawley and 
2.5 miles north by north-east of the center of Brawley.  The plant is adjacent to farmed lands.  
It is within 1.5 miles of two proposed geothermal plants.  A golf course is located 0.5 miles 
to the south. 

 Figure N-21.  Overview Brawley WWTP 

 

The plant capacity is 5.9 MGD with an average flow of 4.0 MGD.  While the plant currently 
provides primary treatment, it is expected that construction will start in the near future to 
provide secondary treatment with disinfection. 

There have been discussions between the City of Brawley and Ormat Technologies to 
provide effluent (with additional treatment) to Ormat for use in cooling towers.  In addition, 
Ormat has investigated the costs of such treatment.  Consideration has also been given to 
delivering recycled water to the golf course located just south of the plant, to Caltrans, and to 
a proposed ethanol plant. 

City of Imperial Water Pollution Control Plant 

The City of Imperial Water Pollution Control Plant has a capacity of 2.4 MGD and currently 
treats 1.5 MGD (Figure N-22).  The city has taken a leading role in the planning for future 
development north of Imperial and south of Brawley.  Part of the planning for the “Keystone 
Planning Area” is a proposed Keystone Regional Water Reclamation Facility.  This proposed 
facility would include tertiary treatment and provisions for delivery of recycled water.   



Imperial Integrated Regional Water Management Plan  
Appendix N 

GEI Consultants, Inc.     N-56    July 2012
               

  Figure N-22.  Overview of City of Imperial Water Pollution Control Plant 

 

El Centro Municipal Wastewater Treatment Plant 

The El Centro Municipal Wastewater Treatment Plant has a capacity of 8 MGD and an 
average flow of 3.6 MGD (Figure N-23).  The plant provides secondary treatment with 
disinfection.  The plant has compliance issues with selenium levels.   

There has been interest expressed in delivery of recycled water to power plants or irrigation. 

At present, no money has been committed for future capital projects at the plant. 

 
 Figure N-23.  Overview of El Centro Municipal WWTP 

 



Imperial Integrated Regional Water Management Plan  
Appendix N 

July 2012       N-57                 GEI Consultants, 
Inc. 

Calexico Municipal Wastewater Treatment Plant 

The Calixico Wastewater Treatment Plant has a capacity of 4.3 MGD and an average flow of 
2.7 to 2.9 MGD (Figure N-24).  The plant provides secondary treatment with disinfection. 

The majority of the process equipment at the plant is 40 years old.  There are completed 
designs to upgrade the plant to advanced secondary treatment and a capacity of 8.5 MGD.  
Implementation of these plans has been slowed by the recession. 
 

Figure N-24.  Overview of Calexico Municipal WWTP 

 

N.3.1.2 Project Elements 

The following subsection discusses the project elements that will then be combined into a 
series of Project Alternatives.  Initially, it focuses on the markets for recycled water and the 
cost of conveying water to those markets.  It then addresses improvements to the treatment 
plants.   

Unit costs have been developed by a number of methods, depending on the available data.  
Where appropriate unit costs are available from IID’s Definite Plan (Unit Cost Summary for 
Imperial Irrigation District System Conservation Projects), those costs have been used with a 
contingency factor of 30 percent.  Generally, data is available from this source for storage 
and conveyance facilities.  The cost of upgrading treatment facilities has been developed 
from an EPA survey (EPA, 2001).  All costs have been updated to May 2009 price levels. 

Markets for Recycled Water and Conveyance Costs 

Four broad markets are being considered for recycled water use in this evaluation:  (1) 
adjacent agriculture, (2) local municipal and industrial uses, (3) industrial use at power 
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plants, and (4) the IID distribution system.  Table N-21 provides guidance on the accepted 
uses of recycled water and will be referred to later in this section. 

Table N-21.  Demand Sectors and Examples of Minimum Treatment Levels for Specific Uses to 
Protect Public Health3 

 

Agriculture near the WWTP 

A common use of wastewater effluent is on crops adjacent to the treatment plant.  Often, land 
disposal and application to crops is used as part of the treatment and disposal of treated 
effluent.  In the southern portion of the San Joaquin Valley, this is the typical method of 
                                                 
3 DWR Water Facts No. 23 – Water Recycling, October 2004 
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handling effluent.   The majority of crops – with the exception of food crops eaten raw – can 
be grown with secondary effluent or disinfected secondary effluent.  The majority of existing 
wastewater treatment plants within IID’s service area provides secondary or disinfected 
secondary treatment.   

A challenge with using recycled water for irrigation is that while the supply of recycled water 
is constant through the year, irrigation demand peaks during the summer.  One is given a 
choice between building a distribution system large enough to use all available recycled 
water in the winter and supplementing the supply with other water in the summer; or building 
a smaller system that can meet summer demand and has excess supply in the winter.  With 
the smaller system, there is recycled water in the winter that cannot be used. 

The IID Definite Plan uses 5.25 feet/acre as the average water use within IID.  If Colorado 
River diversions are used to proportion this amount to each month, approximately 5 percent, 
or 0.25 feet is used per month from December through February.   Were the goal to apply 
500 acre-feet of recycled water in one year, a distribution system would have to deliver to a 
quarter-section of cultivated land.4  Additional water – presumably canal water delivered by 
IID – would be required from March through October to keep the land in production.   

Design Basis 

As discussed above and for planning purposes, the service area for each plant will include a 
quarter section (160 acres) for every 500 AFY of available recycled water (current average 
flow).  The service areas were selected based on inspection of aerial photography.  In one 
case (Brawley WWTP), some 
deliveries will be made to a short 
canal that it appears can be isolated 
from the remainder of the IID system 
– Spruce Lateral 5. 

Pressure pipelines to the agriculture 
will be sized to flow at five feet per 
second.  Costs will be based on the 
IID Definite Plan costs for PVC pipe 
with a 30 percent contingency.   

Note that all areas served by recycled 
water will also need regular access to 
canal water as the service areas are 
sized based on winter demands – 
significantly lower than summer 
demands. 

                                                 
4 0.25 ft/acre/month * 12 months/year * 160 acres/quarter section ≈ 500 acre-feet/quarter section/year   

Figure N-25.  Monthly Applied Water 
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Local Municipal and Industrial Use 
Many communities in southern California have developed programs for direct use of 
recycled water for municipal and industrial purposes.  The recycled water service area is 
typically served by dual piping.  One system provides potable water for use inside residences 
and the majority of inside use at commercial facilities.  The second system distributes 
recycled water predominately for irrigation and for some industrial uses. 

While in some situations, a number of large, consistent customers are located close together 
provide a ready market, there is generally a significant challenge developing the customer 
base and constructing a distribution system large enough to use the available recycled water. 

Serving recycled water to municipal and industrial customers would require tertiary 
treatment of wastewater. 

Design Basis 

Without a market survey of an area (including review of water sales to identify the potential 
market followed by discussions with potential users) it is extremely difficult to determine the 
market for recycled water in an area.  Such a survey is beyond the scope of this investigation.  
For purposes of this study the following assumptions have been made: 

 Deliveries are assumed to be for landscape irrigation.   Annual deliveries are assumed 
to be 5.25 per acre (the same as IID’s average agricultural deliveries).  The extent of 
recycled systems will be limited to areas where the recycled supply can meet peak 
monthly demand.  Thus, in non-peak months, there will be wastewater plant effluent 
that cannot be used as recycled water.  Over the course of a year, the excess supply is 
29 percent of total supply.5 

 Tertiary treatment will be required for municipal and industrial use. 

 One-day’s storage will be provided at each plant to regulate flows.  Conveyance has 
been sized with a peaking factor of four.  This is equivalent to allowing all deliveries 
to be made in a six hour period.  A relatively high peaking factor has been selected to 
allow irrigation to be done during the night reducing the likelihood of human 
contract.   The pressure at the delivery point is assumed to be 80 pounds to allow 
pressurizing of sprinkler systems. 

 Cost for use of recycled wastewater are typically higher when constructed to serve 
already developed metropolitan areas.  Ideally, advanced planning for dual plumbing 
of new developments at the General or Specific plan stage of the land development 
process is preferred and costs can be incorporated into the community design.   

                                                 
5 Some systems have been developed which combine various water sources into a non-potable system.  Yucaipa 
Valley Water District has developed a non-potable system combining wastewater plant effluent, untreated 
surface water and backwash water from their water treatment plant. 
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Industrial /Geothermal Market 

This investigation has been initiated predominately by interest in developing additional 
geothermal power plants in Imperial County.  Table N-22 shows the historic use of IID water 
at existing geothermal plants. 

Table N-22.  Historic Water Use at Geothermal Plants 

Plant 

Average Annual Deliveries by 
IID to Geothermal Plants  

(1997 – 2008) 
Acre-feet/year 

Heber 1 1156 
Heber 2 3663 
Ormesa 11 1993 
Ormesa 1 1655 
Ormesa 1E 923 
Ormesa 1H 1040 
Leathers 1354 
Elmore 1910 
Vulcan 164 
Del Ranch 948 
Salton Sea 5 1120 
Salton Sea 3 & 4 399 
Salton Sea 1 & 2 10 

Recent investigations for Ormat Technologies 

Recently Brawley and Ormat Technologies have been investigating opportunities for the use 
of effluent from the Brawly WWTP at Ormat facilities.  The design basis for serving the 
Industrial/Geothermal Market will be based on work recently done for the City of Brawley 
and for Ormat Technologies. 

The Brawley WWTP is to be reconstructed in the immediate future should anticipated 
funding be available.  The design is complete and proposed improvements will provide 
secondary treatment with disinfection.   

Ormat has had additional studies done to determine what additional treatment (beyond the 
proposed improvements) would be needed to provide water quality satisfactory for their use 
and deliver to their plant.   Based on these investigations, additional treatment to remove 
organics would be required.  Filters, including Dynasand filters, and MBR (Membrane 
Bioreactors) were evaluated.  Cost would be from $129 to $308/AF for the additional 
treatment.  The investigation found that no salt removal would be needed as Ormat injects 
cooling water.   Ormat is seeking 8 MGD, and Brawley WWTP can provide only 4 MGD.  
The report is draft and no additional information was made available.   
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Recycled water use for industrial customers in the West Basin area of Los Angeles County 

The recycled systems constructed for industrial customers in the service area of West Basin 
Municipal Water District are worth noting.  The source water for this system is tertiary effluent from 
the City of Los Angeles Hyperion Wastewater Treatment System and it serves a number of industrial 
customers – typically oil refineries.  Each of the customers has an agreement with West Basin 
defining the quality of water that will be delivered to them.  West Basin provides desalted water (RO 
systems) to match the specifications of the customer. 

 
Design Basis 

This investigation assumed that recycled water delivered to power plants would have been 
tertiary treated and that no desalting would be required.  The assumptions were consistent 
with those made for other municipal and industrial users.   

IID Distribution System 

Delivering recycled water to the canal system – if water quality concerns can be solved 
simplifies a number of challenges: 

 If there are enough users downstream, the market for the recycled water is assured. 

 As the recycled water supply and the surface water supply are blended, the delivery 
area can be large enough to provide a market for all the recycled water. 

 Negligible storage at the WWTP may be needed. 

 Distribution pipelines are minimized. 

A concern with delivery to IID’s distribution system is the use of the system to deliver raw 
water to municipal water treatment plants.  Table N-23 shows the canals currently used for 
delivery to water treatment plants. 
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Table N-23. Summary of the Canals that Provide Water to the Water Treatment Plants in IID 

Community within 
Imperial County 

Canals that Supply the Water 
Treatment Plants 

Brawley Mansfield and Central Main Canals 
Calexico Date and Dahlia Lateral #1 Canals 
Calipatria C West Lateral Gate #38 
El Centro Date and Dahlia Lateral #1 Canals 

Heber Dogwood Canal Gate #37 
Holtville Pear Canal 
Imperial Newside and Dahlia Canals 
Niland C West Lateral Gate #38 
Seeley Elder Canal 

Westmorland Westmorland Canal 
Note:  Information from the service area plans for Holtville (October 2006), Brawley (February 2007), 
Calipatria (November 2004), and Westmorland (March 2005); Information about the source of the water 
for the water treatment plants for Calexico (March 2007), El Centro (March 2006), and Imperial 
(December 2005) was found in the UWMP for that city. 

Design Basis 

The conveyance systems from the wastewater treatment plants to IIDs distribution system are 
sized without peaking and with a residual head of 25 psi at the canal.   

Treatment upgrades and storage requirements 

Determining the cost of treatment upgrades at a wastewater treatment plant for a 
reconnaissance level investigation presents significant challenges.  For purposes of this study 
data developed for a national EPA study has been used (EPA 2001).  That study developed 
costs for constructing wastewater treatment plants with various levels of treatment.  For 
purposes of this investigation the cost of upgrading an existing treatment plant from 
secondary treatment to “advanced treatment with nutrient removal” was used.  The EPA 
study states that the data it provides is the best that is available, but suggests that it is likely to 
provide a high costs.  Significantly improving the accuracy of these estimates would require 
working with each plant operator to develop conceptual designs for required improvements 
which is beyond the scope of this investigation. 

Where storage is needed to regulate delivery of recycled water, storage for one day’s flow 
has been included at the wastewater plant.  The storage cost is estimated assuming the 
reservoir will have earth berm side walls, 15-foot depth of water, be lined with a geotextile 
and have a floating cover.  The storage can be located at the plant and at an elevation 
allowing delivery from the process trains without pumping.  Costs will be based on the IID 
Definite Plan unit costs and include a 30 percent contingency. Costs would rise if additional 
lands are needed to be acquired for storage. 

Mitigation 

Any recycling project removes water from IID drains, the New River or the Alamo River; 
and, ultimately, from the Salton Sea.  The QSA requires mitigation for the environmental 
impact of removing this water from the drains.   This investigation presumes that the same 
mitigation cost would be required of a recycling project.  Calculations of the mitigation cost 
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were provided by IID and are based on USFWS and CDFG negotiated mitigation requirements 
(Wilcox, 2009).   

The cost of mitigation cost includes a capital cost of $183.12 per acre foot of transferred 
water and an operation and maintenance (O&M) cost of $73.68 per acre foot.       

N.3.2 Project Alternatives 

Six recycled water alternatives have been laid out to bracket the possibilities for recycling.  
Table N-24 summarizes the elements of these alternatives.  The cost information in the table 
will be discussed later in this section.  

Alternatives 1, 2, and 3 use the four largest wastewater treatment plants within IID’s service 
area (Brawley, Calexico, El Centro, and Imperial) as the supply source.  These plants 
produce 80 percent of all wastewater effluent within IID’s service area.  The alternatives 
differ in the market that would receive the recycled water and the source of wastewater.  
These two factors then govern the level of treatment and the needed distribution system.   

Alternatives 4, 5, and 6 presume the construction of a new wastewater treatment plant.  The 
purpose was to evaluate a larger centralized plant and investigate the potential to realize 
economies of scale.  The alternatives vary in how large an area wastewater would be 
collected from and in the market that would receive the recycled water.   

These alternatives can also be divided by their potential customers.  Alternatives 1, 2, 4, and 
5 all look to develop distribution systems serving specific customers with recycled water.  
Alternatives 3 and 6 deliver recycled water to the IID distribution system for use by all IID 
customers located downstream of that delivery point.   
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Table N-24.  Recycled Water Alternatives 

Design Components, "Cost Elements" 
Configuration Alternatives 

Existing plants (independently) Central Plant - Keystone 
1 2 3 4 5 6 

Treatment Plant Location(s) and Treatment Level 
1   Brawley, Imperial, El Centro, and Calexico (Independently): 
     Secondary with Disinfection             
2   Brawley, Imperial, El Centro, and Calexico (Independently): 
     Tertiary with Disinfection             
3   Central Plant - Keystone: Tertiary with Disinfection - 7.5 MGD             
4   Central Plant - Keystone: Tertiary with Disinfection - 15 MGD             
Source Water 

1   Brawley             
2   Imperial             
3   El Centro             
4   Calexico             
5   Keystone/New Development Area             

Conveyance 
1   Surrounding Ag.             
2   Local Service Area Demand             

3   Industrial - Geothermal Plant (Brawley WWTP Only3)             
4   Into Central Canal             

Project Cost (May 2009 Price Level, 4 percent real interest rate, 30-year project life)  

Capital Cost $18,779,688  $140,568,145  $90,531,216  $51,323,359  $20,818,710   102,374,854  
Annual O&M Cost  $  486,671   $  2,567,145   $ ,992,257   $ 1,438,723   $ 829,853   $  2,280,145  
Equivalent Annual Cost  $1,572,702   $10,726,215   $7,498,347   $ 4,406,758   $ 2,033,801   $ 8,200,493  
Yield (AF)  13,331   11,674   13,331      4,696      6,611   16,808  
Equivalent Annual Cost per AF  $    118   $    919   $    562   $    938   $    308   $    488  
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N.3.2.1 Recycled Water Alternative 1 –Disinfected Secondary Effluent from Existing Wastewater 
Treatment Plants applied to adjacent agriculture 

Description 

Recycled Water Alternative 1 proposes delivering the effluent for agricultural use in the 
vicinity of each plant.  These plants currently produce disinfected secondary effluent and no 
additional treatment would be needed for application to most crops (An exception is 
vegetables, eaten raw).  

Improvements to each plant would include installation of storage for one day’s flow.  A 
pump station would be installed at the plant to allow delivery.  New conveyance systems – 
Pump stations and pipelines – would deliver the recycled water from each plant to adjacent 
farms.   

Table N-25 shows the amount of agricultural land each plant would serve based on the 
analysis presented in Section N.2.1.2. 

Table N-25.  Recycled Water Alternative 1 – Potentially Served Agricultural Area 

Wastewater Treatment Plants 
Average Effluent 

Flow 
[AFY] 

Potentially 
served 

agricultural area 
at 5.25 af/acre 

City of Brawley WWTP 4,481 9 quarter sections 

City of Calexico Municipal WWTP 3,024 to 3,249 
(use 3,137) 

6 quarter sections 

El Centro Municipal WWTP 4,033 8 quarter sections 

City of Imperial Water Pollution Control Plant 1,568 to 1,792 
(use 1640) 

3 quarter sections 

Each of these plants is discussed separately below.       

Modifications to the Brawley WWTP would require construction of storage equal to an 
average days flow and conveyance to Spruce Lateral 5.  Recycled water would be delivered 
to crops both from the pipeline and from Spruce Lateral 5 (Figure N-26).  This distribution 
system assumes that a portion of the lateral could be isolated from the remainder of IID’s 
system to assure that deliveries of recycled water would be only to limited acreage.  Were 
this concept of using Spruce Lateral 5 not to work, then additional conveyance facilities 
would need to be constructed.6 
 

 

                                                 
6 The City of Brawley’s web site indicates that the feasibility of serving recycled water to the golf course is 
currently being examined. 
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 Figure N-26.  Alternative 1 - Brawley Configuration 

 

Modifications to the Calexico WWTP would include the construction of storage equal to an 
average day’s flow and construction of a conveyance system including four miles of 
pipelines delivering recycled water to the west of the plant and of the All American Canal 
(Figure N-27). 

 Figure N-27.  Recycled Water Alternative 1 - Calexico Configuration 

 

Modifications to the El Centro WWTP would include construction of storage equal to an 
average days flow and construction of a conveyance system including 4.5 miles of pipelines 
to the west (Figure N-28).  Inspection of aerial photography indicates that this area is close to 
existing urbanized areas.  Were these areas to develop, the recycled water would have to be 
delivered elsewhere. 
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 Figure N-28.  Recycled Water Alternative 1 – El Centro Configuration 

 

Modifications to the City of Imperial Water Pollution Control Plant would include 
construction of storage equal to an average days flow and construction of a conveyance 
system including one mile of pipeline (Figure N-29). 

 
Figure N-29.  Recycled Water Alternative 1 – City of Imperial Configuration 

 

Recycled Water Alternative 1 would produce 13,331 AFY yield.  It is technically feasible 
and the cost, at $118 per AF, within the cost limits developed for this investigation.  It will be 
carried forward for further investigation. 
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Cost 

The capital cost of Recycled Water Alternative 1 would be on the order of $18,800,000.  The 
alternative would deliver 13,300 AFY at a cost of approximately $ 118 per acre foot (May 
2009 price level, 4 percent real interest rate, 30 year project life).  Approximately half of this 
cost is mitigation costs.  On-farm costs to facilitate use of recycled water have not been 
addressed in this calculation.  Table N-26 presents the cost of developing these systems.  
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Table N-26.  Recycled Water Alternative 1 Disinfected Secondary Effluent from Existing WWTP 
applied to adjacent agriculture (May 2009 price level, 4 percent real interest rate, 30 year 

project life 

  
   

Total 

Recycled Facilities (Storage & Conveyance) at Brawley WWTP     

Capital Cost 
    Storage  (4.0 MG, 12.3 af) 

   
       $  1,267,578  

Pumping Facilities, 2@100 hp incl standby 
  

               287,040  
Pipelines (conveyance to Spruce Lateral 5) 

  
            2,543,112  

Irrigation Turnouts 
   

               576,122  
Check Structures 

   
                  78,000  

Mitigation Costs (reduced drain flows) 
   

               820,561  
On-Farm costs, if any 

   
 not included  

Capital Cost 
   

       $    5,572,413  
O&M Costs 

    O&M Costs 
   

               168,052  
Financial Analysis (4%, 30 years) 

    Equivalent Annual Cost 
   

             $ 490,305       
Yield (AFY) 

   
           4,481  

Equivalent Annual Cost per acre-foot 
   

$164  

     Recycled Facilities (Storage & Conveyance) at Calexico WWTP     

Capital Cost         
Storage  (2.8 MG, 8.6 af) 

   
 $            891,072  

Pumping Facilities,  2 @ 100 hp incl standby 
  

               266,240  
Pipelines (conveyance to west for 4.5 miles) 

  
            3,442,982  

Irrigation Turnouts 
   

            1,456,775  
Mitigation Costs (reduced drain flows) 

   
               574,447  

On-Farm costs, if any 
   

 not included  

Capital Cost 
   

 $         6,631,517  
O&M Costs 

    O&M Costs 
   

               119,521  
Financial Analysis (4%, 30 years) 

    Equivalent Annual Cost 
   

$   503,023  
Yield (AFY) 

   
                    3,137  

Equivalent Annual Cost per acre-foot 
   

$160  
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Recycled Facilities (Storage & Conveyance) at El Centro WWTP     

Capital Cost         
Storage  (3.6 MGD, 11.1 af) 

   
       $   1,021,176  

Pumping Facilities, 100 hp + standby 
   

               234,806  
Pipelines (conveyance to west for 4.5 miles) 

  
            2,065,789  

Irrigation Turnouts 
   

               374,400  
Mitigation Costs (reduced drain flows) 

   
               738,523  

On-Farm costs, if any 
   

 not included  

Capital Cost 
   

          $4,434,694  
O&M Costs 

    O&M Costs 
   

               151,981  
Financial Analysis (4%, 30 years) 

    Equivalent Annual Cost 
   

$408,440  
Yield (AFY) 

   
                    4,033  

Equivalent Annual Cost per acre-foot 
   

$156  

     Recycled Facilities (Storage & Conveyance) at Imperial WWTP     

Capital Cost 
    Storage  (1.5 MG, 4.6 af) 

   
           $  652,626  

Pumping Facilities, 20 hp + standby 
   

               178,152  
Pipelines (conveyance to east for 1 mile) 

  
               815,443  

Irrigation Turnouts 
   

               187,200  
Mitigation Costs (reduced drain flows) 

   
               307,642  

On-Farm costs, if any 
   

 not included  

Capital Cost 
   

       $   2,141,063  
O&M Costs 

    O&M Costs 
   

               47,117  
Financial Analysis (4%, 30 years) 

    Equivalent Annual Cost 
   

$262,847  

Yield (AFY) 
   

                    1,680  

Equivalent Annual Cost per acre-foot 
   

$102  

     Recycled Water Alternative 1 - Summary Costs         

Capital Cost 
   

 $      18,779,688  
O&M Costs 

   
           486,671   

Equivalent Annual Cost 
   

         1,572,702    
Yield (AFY) 

   
                  13,331  

Equivalent Annual Cost per acre-foot 
   

 $                    118  
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N.3.2.2 Recycled Water Alternative 2 – Upgrade Existing Plants to Tertiary and deliver effluent to a local 
market 

Description 

Recycled Water Alternative 2 proposes upgrading the four largest plants from secondary to 
tertiary treatment and delivering their effluent to municipal and industrial use in the adjacent 
communities.  This alternative presents a number of challenges. The cost of upgrading the 
treatment process is high.  Identifying the customers who would receive the water is required.  
If the customers are existing MCI customers, this alternative would require constructing new 
distribution systems through established communities and require modifications of the 
customer’s on-site plumbing systems.  If the customers are in future developments, then, with 
appropriate regulation, the required infrastructure (dual plumbing) could be established when 
the area developed.  In the absence of known major industrial customers, the size of the 
service areas of this alternative would be limited by a wastewater plants ability to meet the 
summer peak demand for irrigation.   Thus, during the winter, there would be effluent that 
cannot be marketed.   

Each of these plants is discussed separately below.       

The Brawley WWTP is located close to two proposed geothermal power plants.  The 
proposed East Brawley plant is one-half mile to the southeast and the proposed West 
Brawley plant is one mile to the southwest.  This alternative delivers the entire flow of the 
Brawley WWTP to the East Brawley plant (Figure N-30).      

 Figure N-30.  Recycled Water Alternative 2 - Brawley Configuration 

 

The Calexico WWTP could potentially serve approximately 422 acres of irrigated landscape 
(0.62ft/month irrigation required in the peak month) (Figure N-31).  Inspection of aerial 
photographs indicates that there may be 44 acres of large irrigated areas within two miles of 
the plant (10 sites from 2 to 8 acres each).  It would take roughly 3.0 miles of pipe to serve 
these areas.  The remaining 378 acres to be served could be new development spread over a 
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total area of 2.4 square miles.  Approximately 2,200 AFY of recycled water would be served 
by this system. 

Figure N-31.  Recycled Water Alternative 2 - Calexico Configuration 

 

The El Centro WWTP could potentially serve approximately 542 acres of irrigated landscape 
(0.62ft/month irrigation required in the peak month) (Figure N-32).  Inspection of aerial 
photographs indicates that there may be 100 acres of large irrigated areas within two miles of 
the plant (Six sites with 6 acres to 40 acres of irrigated landscape).  It would take roughly 4.5 
miles of pipe to serve these areas.  The remaining 442 acres to be served could be new 
development spread over a total area of approximately 2.8 square miles.  Approximately 
2,200 AFY of recycled water would be served by this system. 
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Figure N-32.  Recycled Water Alternative 2 – El Centro Configuration 

 

The City of Imperial Water Pollution Control Plant could potentially serve approximately 
226 acres of irrigated landscape (0.62ft/month irrigation required in the peak month) (Figure 
N-33).  Inspection of aerial photographs indicates that there may be 19 acres of large 
irrigated areas within one mile of the plant.  It would take roughly 1.25 miles of pipe to serve 
these areas.  The remaining 207 acres to be served could be new development spread over a 
total area of approximately 1.3 square miles.  Approximately 1,200 AFY of recycled water 
would be served by this system. 

Recycled Water Alternative 2 would produce 11,674 AFY yield.  While it is technically 
feasible, the cost, at $919 per AF, is beyond the cost limits developed for this investigation.  
It will not be carried forward for further investigation. 
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Figure N-33.  Recycled Water Alternative 2 – City of Imperial Configuration 

 

Cost 

The capital cost of Recycled Water Alternative 2 would be on the order of $141 million 
Approximately half of that cost is for an increased level of treatment.  The alternative would 
deliver 11,674 AFY at a cost of approximately $919 per acre foot (May 2009 price level, 4 
percent real interest rate, 30-year project life).  Approximately 60 percent of the capital cost 
is for treatment.  Significant amounts (not included in this estimate) would also be needed to 
connect irrigation uses in large areas of future developments.  Costs included by the users of 
the recycled water to facilitate use of recycled water have not been addressed in this 
calculation.  Table N-27 presents the cost of developing these systems. 

The costs per acre-foot for three of the plants are similar – Imperial, El Centro, and Calexico.  
The cost per acre-foot for the Brawley WWTP is significantly lower ($448) than the others as 
all deliveries are to the proposed geothermal power plant one-half mile away rather than to a 
number of irrigation users.  Distribution costs are lower and (due to the constant demand of 
the plant) all available effluent is used.      

A previous analysis prepared for Ormat Technologies by another firm, found a much lower 
cost ranging from: $129/acre-foot to $308/acre-foot as opposed to $448/acre-foot.   While the 
source of the difference cannot be determined, it is probable that the firm which prepared the 
previous analysis had more specific knowledge of treatment requirements. It is unlikely that 
the previous analysis included mitigation costs.   

Table N-27.  Recycled Water Alternative 2 – Tertiary Treatment applied to local market (May 
2009 price level, 4% real interest rate, 30 year project life) 

Recycled Facilities (Storage & Conveyance) at Brawley WWTP       
Capital Cost 
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Tertiary Treatment  (4.0 MGD) 
   

 $     24,326,976  
Storage  (4.0 MG, 12.3 af) 

   
           1,267,578  

Pumping Facilities, 3 @ 40 hp incl standby (deliver to Ormat) 
  

              270,348  
Pipelines to Ormat Technologies 

   
              119,180  

Mitigation Costs (reduced drain flows) 
   

              820,561  
On-site costs 

   
 not included  

Capital Cost 
   

 $     26,804,643  

O&M Costs 
    O&M Costs 
   

 $           638,824  
Financial Analysis (4%, 30 years) 

    Equivalent Annual Cost 
   

$2,188,939  
Yield (AFY) 

   
                   4,481  

Equivalent Annual Cost per acre-foot 
   

$488  

     Recycled Facilities (Storage & Conveyance) at Calexico WWTP       
Capital Cost 

    Tertiary Treatment  (2.8 MGD) 
   

 $     18,837,421  
Storage  (2.8 MG, 8.6 af) 

   
              891,072  

Pumping Facilities, 4 @ 100 hp including standby 
  

              565,344  
Pipelines (2.4 square miles of new dev) 

   
         17,417,867  

Pipelines (existing development) 
   

           2,816,986  
Mitigation Costs (reduced drain flows) 

   
              574,447  

On-site costs 
   

 not included  

Capital Cost 
   

 $     40,528,689  
O&M Costs 

    O&M Costs 
   

              680,129  
Financial Analysis (4%, 30 years) 

    Equivalent Annual Cost 
   

$3,023,907  
Water delivered (acre-feet/year) 

   
                   3,137  

Equivalent Annual Cost per acre-foot 
   

$964  
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Recycled Facilities (Storage & Conveyance) at El Centro WWTP       
Capital Cost 

    Tertiary Treatment  (3.6 MGD) 
   

 $     22,557,748  
Storage  (3.6 MGD, 11.1 af) 

   
           1,021,176  

Pumping Facilities, 4 each @ 200 hp, incl standby, VFDs 
  

           1,186,380  
Pipelines (2.25 square miles of new dev) 

   
         16,329,250  

Pipelines (Serving exist development) 
   

           7,708,656  
Mitigation Costs (reduced drain flows) 

   
              524,351  

On-Site costs 
   

 not included  
Capital Cost 

   
 $     49,327,562  

O&M Costs 
    O&M Costs 
   

              719,616  
Financial Analysis (4%, 30 years) 

    Equivalent Annual Cost 
   

$3,572,234  
Yield (AFY) 

   
                   2,863  

Equivalent Annual Cost per acre-foot 
   

$1,248  

     Recycled Facilities (Storage & Conveyance) at Imperial WWTP       
Capital Cost 

    Tertiary Treatment  (1.5 MGD) 
   

 $     12,030,992  
Storage  (1.5 MGD, 4.6 af) 

   
              627,525  

Pumping Facilities, 4 @ 40  hp including standby 
  

              304,512  
Pipelines serving existing development 

   
           1,291,118  

Pipelines (1.3 square miles of new dev) 
   

           9,434,678  

Mitigation Costs (reduced drain flows) 
   

              218,426  
On-site costs 

   
 not included  

Capital Cost 
   

 $     23,907,251  

O&M Costs 
    O&M Costs 
   

              558,576  
Financial Analysis (4%, 30 years) 

    Equivalent Annual Cost 
   

$1,941,135  
Yield (AFY) 

   
                   1,193  

Equivalent Annual Cost per acre-foot 
   

$1,627  

     Recycled Water Alternative 2 - Summary Costs         

Capital Cost 
   

 $   140,568,145  
O&M Costs 

   
           2,597,145  

Equivalent Annual Cost 
   

$     10,726,215  
Yield (AFY) 

   
                 11,674  

Equivalent Annual Cost per acre-foot 
   

 $  919  
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N.3.2.3 Recycled Water Alternative 3 – Upgrade existing plants to tertiary and deliver effluent to IID 
canal system 

Description 

Recycled Water Alternative 3 (like Recycled Water Alternative 2) proposes upgrading the 
four largest plants from secondary to tertiary treatment, but the deliveries would be made to 
IID’s canal system rather than developing separate distribution systems for deliveries from 
each plant (Figure N-34).   The purpose of this analysis was to test the reduction in cost from 
elimination of the dual plumbing system and distribution in already developed areas. This 
alternative presumes that the institutional and regulatory issues associated with delivering 
tertiary treated water to a raw water system can be solved.  If they can be, then the challenges 
of developing a market for recycled water and the purple pipe distribution system to deliver 
that water is solved.    

As deliveries from the treatment plants are made to IID’s distribution system, those deliveries 
can most likely be regulated by the distribution system – both on a daily and on a seasonal 
basis.  Thus, no storage would be needed at the treatment plant and all effluent can be used. 

Figure N-34.  Recycled Water Alternative 3 Configuration 

 

 

Recycled Water Alternative 3 would produce 13,331 AFY yield.  It is technically feasible 
and the cost, at $562 per AF, is within the cost limits developed for this investigation.  It will 
be carried forward for further investigation. 
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Cost 

Table N-28 presents the cost of developing this alternative. 

Table N-28.  Recycled Water Alternative 3 – Tertiary Treated Water into the Central Main Canal 
(May 2009 price level, 4% real interest rate, 30 year project life) 

Recycled Facilities (Storage & Conveyance) at Brawley WWTP     
Capital Cost 

    Tertiary Treatment  (4.0 MGD) 
   

          $ 24,326,976  
Pumping Facilities, 3 @ 30 including standby 

  
                   480,480  

Pipelines (conveyance to Rockwood Canal) 
  

                1,441,326  
 Turnout to canal 

   
                     23,400  

Mitigation Costs (reduced drain flows) 
   

                   820,561  
Capital Cost 

   
         $  27,092,743  

O&M Costs 
    O&M Costs 
   

                   625,459  
Financial Analysis (4%, 30 years) 

    Equivalent Annual Cost 
   

$2,192,235  
Yield (AFY) 

   
                        4,481  

Equivalent Annual Cost per acre-foot 
   

$489 

     Recycled Facilities (Storage & Conveyance) at Calexico WWTP     
Capital Cost         

Tertiary Treatment  (2.8 MGD) 
   

             18,837,421  
Pumping Facilities, 3 @ 30 including standby 

  
                   480,480  

Pipelines (2.5 miles to Central Main Canal) 
  

                3,011,237  
 Turnout to canal 

   
                     23,400  

Mitigation Costs (reduced drain flows) 
   

                       574,447  
Capital Cost 

   
 $          22,926,985  

O&M Costs 
    O&M Costs 
   

                   593,462  
Financial Analysis (4%, 30 years) 

    Equivalent Annual Cost 
   

$1,919,332  
Yield (AFY) 

   
                        3,137  

Equivalent Annual Cost per acre-foot 
   

$612  
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Recycled Facilities (Storage & Conveyance) at El Centro WWTP     
Capital Cost         

Tertiary Treatment  (3.6 MGD) 
   

       $    23,553,391  
Pumping Facilities (3 @ 40 hp) 

   
                   493,116  

Pipelines (3.0 miles to Central main Canal) 
  

                3,098,684  
 Turnout to canal 

   
                     23,400  

Mitigation Costs (reduced drain flows) 
   

                      738,523  
Capital Cost 

   
        $   27,907,114  

O&M Costs 
    O&M Costs 
   

                   715,509  
Financial Analysis (4%, 30 years) 

    Equivalent Annual Cost 
   

$2,329,380  
Water delivered 

   
                        4,033  

Equivalent Annual Cost per acre-foot 
   

$578  

     Recycled Facilities (Storage & Conveyance) at Imperial WWTP     
Capital Cost 

    Tertiary Treatment  (1.5 MGD) 
   

             10,302,585  
Pumping Facilities, 2@ 30 hp incl standby 

  
                   409,188  

Pipelines (conveyance to Central Main Canal) 
  

                1,561,560  
 Turnout to canal 

   
                     23,400  

Mitigation Costs (reduced drain flows) 
   

                   307,642  
Capital Cost 

   
             12,604,374  

O&M Costs 
    O&M Costs 
   

                   328,489  
Financial Analysis (4%, 30 years) 

    Equivalent Annual Cost 
   

$1,057,401  

Yield (AFY) 
   

                        1,680  
Equivalent Annual Cost per acre-foot 

   
$629  

     Recycled Water Alternative 3 - Summary Costs         

Capital Cost 
   

 $          90,531,216  
O&M Costs 

   
                2,992,257  

Equivalent Annual Cost 
   

                7,498,347  

Yield (AFY) 
   

                     13,331  
Equivalent Annual Cost per acre-foot 

   
 $ 562   
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N.3.2.4 Recycled Water Alternative 4 – Regional plant serving tertiary water locally 

Description 

Recycled Water Alternative 4 proposes construction of a new, regional wastewater treatment 
plant located between the cities of Imperial and Brawley, in the Keystone Planning Area 
(Figure N-35).  At this time, a design exists for a 5 MGD Keystone Regional Water 
Reclamation Facility.  The expected ultimate treatment capacity needed for all proposed new 
development in the Keystone Planning Area is 15 MGD, and the proposed plant can be 
expanded to that size.  The plant is proposed to provide tertiary treatment with the intent of 
delivering the treated effluent to a recycled water system serving new development located 
between the two cities. 

This investigation assumes that the treatment plant would be constructed to meet future needs 
for wastewater treatment.  If the effluent were not intended to be recycled, then the plant 
would be built to provide secondary treatment.  Thus, only the increment treatment from 
secondary to tertiary is included in this investigation. 

This alternative assumes construction of a 7.5 MGD tertiary treatment plant with an average 
effluent flow of 5.9 MGD.  The size plant was selected based on the brief market analysis for 
recycled water that follows.   

The Mesquite Lake Specific Plan Area, surrounding the proposed plant, is 5,100 acres zoned 
for industry with railway access (IVEDC, 2007).  Under the presumption that industrial use 
would consist of warehousing, distribution and food processing, it appears that there would 
be few customers for significant amounts of recycled water here.  More distant from the 
proposed plant are a number of proposed subdivisions including Rancho Los Lagos Specific 
Plan and the 101 Ranch Specific Plan located south of Brawley; Barioni Lakes located north 
of the City of Imperial; and a number of developments located east of Imperial (Imperial 
County, 2009).  These proposed developments may be markets for recycled water.  Rancho 
Los Lagos is proposed to include a golf course, other parks and schools (say 220 acres out of 
1,200 acres).  Barioni Lakes includes 95 acres of park land including recreational lakes and 
82 acres of schools out of 1,100 total acres.  An “Imperial Regional Sports park” is proposed 
for the southeast corner of Neckel Road and Dogwood Road, approximately two miles east 
of the City of Imperial.  This park may be 160 acres.   These developments and the 
developments on the east side of Imperial may eventually contain enough landscaping to 
provide a market for a recycled water treatment plant producing 5.9 MGD.  Due to the 
varying irrigation demands through the year, the actual amount of recycled water used would 
average less than 5.9 MGD. 

Recycled Water Alternative 4 would produce 4,696 AFY yield.  While it is technically 
feasible and the cost, at $938 per AF, it is beyond the cost limits developed for this 
investigation.  It will not be carried forward for further investigation. 
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Figure N-35.  Recycled Water Alternative 4 Configuration 

 

Cost 

Table N-29 gives a more detailed cost estimate. 
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Table N-29.  Recycled Water Alternative 4 – Keystone Regional Water Reclamation Plant 
delivering to future MCI customers (May 2009 price level, 4% real interest rate, 30 year project 

life) 

Recycled Facilities (Storage & Conveyance) at Keystone Regional Water Reclamation Facility 
Capital Cost 

  
 $          15,729,759  

Tertiary Treatment  (7.5MGD.  Cost over secondary) 
   Storage  (One day's flow) 

   
                1,162,672  

Pumping Facilities, 6 @ 200 including standby 
  

                2,030,652  
Recycled Water Pipelines  

   
             32,400,276  

 Turnout to canal 
   

                               -    
Mitigation Costs (for reduced drain flows) 

   
                               -    

On-site costs  
   

 not included  
Capital Cost 

   
 $       51,323,358 

O&M Costs 
    O&M Costs 
   

 $            1,438,723  
Financial Analysis (4%, 30 years) 

    Equivalent Annual Cost 
   

$4,406,758  
Yield (AFY) 

   
                        4,696  

Equivalent Annual Cost per acre-foot 
   

$938  
 

N.3.2.5 Recycled Water Alternative 5 – Regional Plant serving tertiary water to IID canal 

Description 

Recycled Water Alternative 5 proposes construction of a new, regional wastewater treatment 
plant located between the cities of Imperial and Brawley, in the Keystone Planning Area 
(Figure N-36).  The proposed plant would be identical to the one proposed in Recycled Water 
Alternative 4: a 7.5 MGD tertiary treatment plant with an average effluent flow of 5.9 MGD.   

This alternative would require construction of sewer force mains and lift stations to direct 
flow from the four existing plants to the new Keystone Regional Plant.  However, this 
alternative presumes delivery of the plant effluent to IID’s distribution system at the Central 
Canal located 3.5 miles west of the proposed plant.  Because the delivery is to IID’s 
distribution system, all of the plant effluent can be recycled (Alternative 4 was limited by a 
need to meet the peak summer demand in its market area). 

Recycled Water Alternative 5 would yield 6,611 AFY.  It is technically feasible and the cost, 
at $308 per AF, is within the cost limits developed for this investigation.  It will be carried 
forward for further investigation. 
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Figure N-36.  Recycled Water Alternative 5 Configuration 

 

Cost 

Recycled Water Alternative 5 has an estimated capital cost of $21 million.  This capital cost 
is dominated by the treatment costs.  Recycled Water Alternative 4’s extensive recycled 
conveyance system is not needed.    The system would deliver 6,600 acre-feet of recycled 
water per year at an equivalent annual cost of $308 per acre-foot.  Table N-30 gives a more 
detailed cost estimate. 
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Table N-30.  Recycled Water Alternative 5 – Keystone Regional Water Reclamation Plant 
delivering to Central Canal (May 2009 price level, 4% real interest rate, 30 year project life) 

Capital Cost 
    Tertiary Treatment  (7.5MGD.  Cost over secondary) 

  
 $          15,729,759  

Pumping Facilities for recycled system, 3 @ 100 including standby                    447,470  
Pipeline to Canal  

   
                4,566,482  

 Turnout to canal 
   

                     75,000  
Mitigation Costs (reduced drain flows) 

   
                               -    

Capital Cost 
   

 $          20,818,710  
O&M Costs 

    O&M Costs 
   

 $                829,853  
Financial Analysis (4%, 30 years) 

    Equivalent Annual Capital Cost 
   

$1,203,948  
O&M 

   
                   829,853  

Equivalent Annual Cost 
   

$2,033,801  
Yield (AFY) 

   
                        6,611  

Equivalent Annual Cost per acre-foot 
   

$308  
 

N.3.2.6 Recycled Water Alternative 6 – Regional Plant serving tertiary water to local service area and IID 
canal 

Description 

Recycled Water Alternative 6 proposes the replacement of the existing wastewater treatment 
plants in Brawley, Imperial, El Centro and Calexico with a new regional plant that would 
serve these cities and serve future needs in the Keystone Planning Area (Figure N-37).  The 
proposed plant would be twice the plant proposed in Recycled Water Alternatives 4 and 5: a 
15 MGD tertiary treatment plant.  Current average flows at the four existing plants are 11.9 
MGD.  For this investigation we have presumed that the plants average flow would equal the 
maximum flow. 

Like Recycled Water Alternative 5, assumes all of the plants effluent would be delivered to 
IID’s distribution system at the Central Canal located 3.5 miles west of the proposed plant.   

Recycled Water Alternative 6 would yield 16,808 AFY.  It is technically feasible and the 
cost, at $4,888 per AF, is within the cost limits developed for this investigation.  It will be 
carried forward for further investigation. 
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Figure N-37.  Recycled Water Alternative 6 Configuration 

 

Cost 

Recycled Water Alternative 6 has an estimated capital cost of $102 million.  This capital cost 
is dominated by the cost of force mains to deliver raw sewage from the existing plants to the 
regional plant.  Recycled Water Alternative 4’s extensive recycled conveyance system is not 
needed.    The system would deliver 16,800 AFY of recycled water at an equivalent annual 
cost of $488 per acre-foot.  Table N-31 gives a more detailed cost estimate.
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Table N-31.  Recycled Water Alternative 6 – Keystone Regional Water Reclamation Plant 
delivering to Central Canal (May 2009 price level, 4% real interest rate, 30-year project life) 

Capital Cost 
    Tertiary Treatment  (15MGD.  Cost over secondary) 
   

 $          24,841,252  
Sewer Lift Station, Brawley to Keystone, 4 @ 300 hp incl standby 

  
                1,298,700  

Sewer Lift Station, Imperial to Keystone, 3 @ 40 hp incl standby 
  

                   518,388  
Sewer Lift Station, El Centro to Keystone, 3 @ 40 hp incl standby 

  
                   518,388  

Sewer Lift Station, Calexico to Keystone, 6 @ 200 hp incl standby 
  

                1,469,052  
Pumping Facilities for recycled system, 3 @ 100 including standby 

  
                   664,279  

Force Main, Brawley to Keystone 
   

             22,228,982  
Force Main, Calexico, Cl Centro & Imperial to Keystone 

  
             42,146,454  

Pipeline to Canal  
   

                5,517,832  
 Turnout to canal 

   
                     93,600  

Mitigation Costs (reduced drain flows) 
   

3,077,927  
Capital Cost 

   
 $        102,374,854  

O&M Costs 
    O&M Costs 
   

 $            2,280,145  

Financial Analysis (4%, 30 years) 
    Equivalent Annual Cost 
   

$8,200,493  

Yield (AFY) 
   

                     16,808  

Equivalent Annual Cost per acre-foot 
   

$488  
 

N.3.2.7 Other Projects 

In addition to the project alternatives presented and evaluated above there are a number of 
other opportunities that could be considered in the area.  Potential projects include those that 
may have been identified on an informal level by cities or power plant owners as well as 
some opportunities that may not have been considered and were outside the scope of this 
report; such as grey water.  
 
Existing Plants 

While no plants within IID currently have any land disposal or reuse, increased emphasis by 
the RWQCB, along with the UWMP requirements and increasing limitations to IID supplies, 
may make recycled water a cost effective alternative.  Interviews with the wastewater 
treatment plant operators or representatives indicate that several plants have been approached 
with ideas or have begun internal discussions of potential recycled water projects.  
 
A number of plants, including the City of Calexico Municipal WWTP, the City of El Centro 
Municipal WWTP, and City of Holtville Municipal WTTP, mentioned consideration of crop 
or surrounding area irrigation, some possibly at current treatment levels.  Specifically, a 
study evaluating the tie in of a CHP facility to the Gateway of the Americas WWTP included 
consideration for using reclaimed water for the irrigation at the CHP facility.  Additionally, 
the City of Brawley’s website specifically indicates that the feasibility of using recycled 
water on a golf course south of the Brawley WWTP is being evaluated.   
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Several plants have also had interest expressed by various industrial water consumers.  As 
included in the alternatives consideration discussion, the City of Brawley is negotiating with 
Ormat Nevada, Inc.  Ormat approached the city for reclaimed use for cooling tower purposes 
at a new/expanded plant. The preliminary design report on reclaimed water structures has 
been started.  The Heber PUD WWTP is also in discussion with Ormat regarding use of 
reclaimed water.  Additionally, the City of Brawley has had Caltrans and an ethanol plant 
planned nearby expressed some interest in the use of recycled water.  The Calipatria WWTP 
indicated they also had discussion with an ethanol plant at one point.  Modern ethanol plants 
have refined water treatment techniques to enable recycling of water to boilers and these 
treatment techniques typically also enable the plants to use lower quality water such as 
sewage treatment plant effluents.  A potential solar farm has also contacted at least two of the 
area plants, the Westmoreland WWTP and the Seeley County WWTP. 
 
In the interviews all of the plants operators or representatives spoken with could identify a 
potential market for recycled water from their plant even if the options were not actively 
being pursued or discussed. Most indicated that they expected more recycled water in the 
area eventually, some anticipate it in the near future.  There appears to be increased focus on 
recycled water opportunities with increased emphasis by the RWQCB, along with the 
UWMP requirements and increasing limitations to IID supplies.  As an example, Niland 
WWTP indicated that when the Region Board last visited they recommended evaluating 
reuse opportunities.  
 
Geothermal Plants 

There are also several geothermal plants in the area that are treating cooling water and 
disposing with NPDES permits.  These plants may have opportunities to provide a cost 
effective source of recycled water supply.  One plant, the IID’s El Centro Generating Station, 
has a NPDES permit and a RWQCB order to install RO to treat up to 1,200 AFY. 

Grey water   

Grey water is household wastewater from sinks, showers, and washer machines, which can 
be reused for watering plants and flushing toilets.  A simple example of reuse of grey water is 
a homeowner using water from his washing machine or shower for irrigation or to flush a 
toilet.  Depending on the systems used, grey water systems could recycle water without 
building public infrastructure.   

“Scalper” plants 

The construction of small recycling plants located in the upper portion of a wastewater 
service area can have some advantages over recycling at a larger, central wastewater plant.  
There may be a location that balances the supply of sewage with the demand for recycled 
water.  With the proper location, the cost of the recycled water distribution system is 
controlled.  Also, the new plant may allow downsizing sewer trunk lines or defer their 
replacement.  This is somewhat similar to Recycled Water Alternative 2. 
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N.3.2.8 Next steps 

This investigation has developed conceptual level alternatives based on limited information.  
Based on this data the cost of recycled water may vary from $170/acre-feet for secondary 
recycled water delivered to farm land to a thousand dollars for tertiary water delivered to 
municipal and industrial users. But, this has been a conceptual analysis with a great deal of 
uncertainty.  Decisions to eliminate or further evaluate these alternatives should consider the 
following assumptions and limitation on the analysis.  They should also be considered in the 
scoping of additional investigations. 

There has been limited discussion with the operators of the wastewater plants and none with the 
potential customers: 

 The use of recycled water often presents water quality challenges for the customers.  
With these projects in particular, salt levels may be a concern.  As a rule of thumb, 
wastewater treatment plant effluent has 300 ppm more TDS than the treated water 
used in the plants service area.  Without desalting, effluent in the IID area may be in 
the range of 1,000 ppm TDS.  This level will affect agricultural and other uses of the 
recycled water and create costs for those users.   High organics are also a concern for 
customers (See the earlier discussion of Ormat Technologies investigations of 
reusing effluent from the Brawley WWTP). 

 Users may face challenges with the perceptions created by use of recycled water.  
The agency implementing the recycled water system and the potential users will have 
to work together to achieve a successful program.   Agreements with growers to take 
the water would be needed.   The acceptability of deliveries secondary treated 
wastewater to even a limited reach of canal (Recycled Water Alternative 1, Brawley 
WWTP, Recycled Water Alternatives 3,5, and 6) needs to be further examined.  Use 
of recycled water on farmland may require IID acquiring the farm land and then 
leasing it with restrictions. 

 There may be additional markets that have not been identified, which substantially 
reduce the alternatives costs.  An example might be a proposed geothermal plant in 
the South Brawley KGRA that could receive recycled water from the regional plant 
proposed in Recycled Water Alternatives 4, 5, and 6.  Little is known about Ormat 
Technologies concepts and analysis for using effluent from the Brawly WWTP. 

 The proposed markets for an alternative may not exist.  For example, the 
arrangement of facilities at a park or at a school may make use of recycled water 
unfeasible.   

 Alternatives delivering recycled water to municipal and industrial customers 
(Recycled Water Alternatives 2 and 4) would require the cooperation of the relevant 
land use entities. 

 In light of increased interest in conservation, the supply and quality of plant effluent 
available for recycling may reduce in the future.  Conservation may reduce the 
market for recycled water.  Conservation may increase TDS levels in effluent. 
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Delivering recycled water to IID’s Distribution System may not be acceptable: 

 Recycled Water Alternatives 3, 5, and 6 propose delivering tertiary-treated recycled 
water to IID’s Distribution System.  This may not be acceptable for regulatory 
reasons, water quality reasons or to the users of water delivered from the system. 

The estimates of the cost of additional treatment are based on generic data:  

 Cost estimates for upgrading treatment to tertiary are based on generic curves that 
may not be applicable to these cases. 

 This investigation assumed that the market for recycled water would be present 
immediately upon completion of the development of the supply and the conveyance 
system.  Experience on many existing recycled water projects indicates that this 
typically is not the case.  This concern is particularly true for Recycled Water 
Alternatives 4, 5, and 6, which envision development of a new plant to provide 
wastewater treatment for future development and deliver recycled water to future 
development (Recycled Water Alternative 6 serves the recycled water to existing 
development). 

 Other water management strategies impact the feasibility of recycled water.  Urban 
conservation reduces the amount of sewage and increases the TDS levels in that 
sewage.  Urban conservation can also reduce the market for recycled water. 

The feasibility of abandoning local wastewater treatment plants for a regional  plant has not been 
evaluated with the owners of those plants 

 It is known that the City of Imperial is interested in abandoning their plant because of 
land use considerations. 

 Brawley is about to make a major investment in their wastewater treatment plant.  It 
may not be acceptable to abandon a new plant. 

Equity issues have not been addressed in this investigation 

 Who should pay for a project and on what basis has not been addressed.  Do new 
users pay the cost of new water?  Do all stakeholders in IID’s supply pay 
proportionally to their water use?  Do municipal and industrial users pay the cost of 
on-site conversions? 
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Memo 

To: Imperial Irrigation District 

From: Kwabena Asante 

Reviewed by:  

Date: April 26, 2012  

Subject: Technical Memorandum, Imperial Region Vulnerability to Climate Change and Method for 
Evaluating Greenhouse Gas Emissions 

The Imperial Water Forum (Water Forum) is preparing the Imperial Integrated Regional Water 
Management Plan (IRWMP). The IRWMP will support adaption to climate change and help the region 
plan for and respond to uncertainty. The purpose of this Technical Memorandum (TM) is to assess 
climate vulnerabilities and impacts. The result of the study and review of this TM will be incorporated 
into the Imperial IRWMP.  

CDWR IRWMP Standards for Climate Change 

California Department of Water Resources (CDWR) IRWMP Proposition 84 & Proposition 1E Guidelines 
for the IRWM Grant Program (Guidelines; CDWR 2010) established the preliminary requirements for 
evaluating climate change and greenhouse gas emissions (GHG). The climate change analysis standards 
were intentionally written broadly in recognition of the vast variability in the degree and type of 
vulnerability to the effects of climate change among IRWM regions. CDWR and the U.S. Environmental 
Protection Agency (USEPA) subsequently published a handbook entitled “Climate Change Handbook for 
Regional Water Planning” (USEPA and CDWR) which provides a framework for considering climate 
change in water management. The Handbook is referenced in the CDWR for Climate Change Standard 
for Round 2 and 3 of the Prop 84 Implementation Grants which states that the IRWMP must:  

• Include a climate change vulnerability assessment of the region that is at least equivalent to the 
qualitative check list assessment in the Handbook. 

• Include a list of prioritized vulnerabilities based on the vulnerability assessment and the Regions 
IRWM’s decision making process. 

• Contain a plan, program, or methodology for further data gathering/analyzing of the prioritized 
vulnerabilities. 

While the existing standards for including climate change in the Region's description and in the Project 
Review Process have not changed, the Handbook provides useful assistance on how to address climate 
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change. Further, the Handbook in no way supersedes, replaces, or adds scope to the Climate Change 
Plan Standard contained in CDWR’s 2010 IRWM Program Guidelines. The Handbook outlines a four-step 
process for completing a climate change adaptation analysis: (1) Assess Vulnerability, (2) Measure 
Impacts, (3) Develop and Evaluate Strategies, and (4) Implement Under Uncertainty.  
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O.1 PRIORITIZED VULNERABILITIES  
The Water Forum adopted the IRWMP Mission, Goals and Objectives in September 2010. In March 
2011, after an initial review of the resources management strategies, including the evaluation of how 
the strategies would help mitigate or adapt to the effects of climate change, the Water Forum 
prioritized the Imperial IRWMP goals and objectives. The Water Supply Goal was ranked the number 1 
priority. This is in part due to the reliance on Colorado River supply. With the QSA/Transfer Agreements, 
demand management is also of significant importance. Climate change vulnerabilities that have the 
potential to affect the Colorado River supply or the Imperial Regions water demands, and which could 
be influenced by the IRWMP, are prioritized in this assessment.  

O.2 SUMMARY OF IMPERIAL REGION VULNERABILITIES AND IMPACTS OF 
CLIMATE CHANGE  

A broad understanding of potential effects and impacts of climate change, both within and outside 
Imperial region, will support definition of appropriate adaptive management strategies and responses. 
In evaluating the climate change vulnerability of the Imperial Region, the spatial scales of potential 
effects are important consideration. The spatial scales include the Imperial Region, Colorado River Basin, 
interregional and global climate change effects. This memorandum’s focus is primarily on the climate 
change effects and vulnerabilities to the Imperial Region and Colorado River Basin. Interregional and 
global effects of climate change are noted but not extensively evaluated since the Imperial IRWMP has a 
limited ability to influence either of these scales. The more detailed evaluation for the vulnerabilities 
and impacts for the Imperial Region and Colorado River are presented in subsequent sections.  

O.2.1 Imperial Region 

Within the Imperial Region, climate change vulnerability would primarily be related to affects on water 
demands. Increases in the amount of evaporation associated with increased temperatures would 
increase crop water requirements. This could cause demand to outstrip supply, resulting in increased 
overruns and/or more frequent declarations of a Supply and Demand Imbalance (SDI) under the IID 
Equitable Distribution Plan (EDP). Increased evapotranspiration could also accelerate habitat loss in the 
marshes, and increase the rate of decline in Salton Sea elevation and salt concentration.  

O.2.2 Colorado River Basin 

The Imperial Region obtains its water supply from the Colorado River which flows from the upper basin 
states (Colorado, Wyoming, and Utah), through the lower basin states (Arizona, Nevada and California) 
before entering Mexico on its way to the Gulf of California. Under the Law of the River, Colorado River 
water supply imported by IID is quite secure and reliable because of the seniority of the IID water rights. 
As discussed in Attachment A, an array of studies have been carried out on the potential effects of 
climate change on the Colorado River, including recent work by the USBR (Technical Memorandum C - 
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Quantification of Water Demand Scenarios Appendix C10) as part of the Colorado River Basin Water 
Supply & Demand Study1.  

Water deficits must exceed the upper Colorado River Basin states’ allocation before lower states’ 
apportionment (and hence IID) are reduced. Also, the large volume of available reservoir storage on the 
Colorado River in Lake Mead and Powell buffer the potential climate change effects related to timing of 
flows that might occur if there were to be changes in the ratio of snow to rainfall. A reduction in the 
volume of water available is not envisaged even under the most extreme climate scenarios.  

Finally, due to IID’s historic water rights, reductions in Colorado River water supply would be absorbed 
by junior water rights holders prior to effecting IID’s supply and the Imperial Region. Consequently, 
climate change poses a limited direct threat to the volume or timing of IID and Imperial Region water 
supply from the Colorado River.  

O.2.3 Interregional 

Interregionally, climate change could affect the available supply to other IRWM regions in Southern 
California by influencing both demands and the available imported water supply from the Colorado 
River delivered via the California Aqueduct and the State Water Project, which delivers water from the 
San Joaquin/Sacramento Delta. Anything that reduces the reliability and amount of imported supplies to 
the Southern California Region would likely increase competition for the Colorado River, making the 
Imperial Region vulnerable to economic, legal and political pressure; however, MWD’s aqueduct can 
only carry 1.25 MAFY. 

O.2.4 Global 

Global climate change has the potential to influence global agricultural production, food supplies and 
crop commodities markets. Reductions in global food supplies would increase crop prices and result in 
increased demand for Imperial Region agricultural products, which could in turn increase water 
demands.  

O.3 IMPERIAL REGION VULNERABILITIES AND IMPACTS 
O.3.1 Simulations of Future Climate 

Climate change predictions for the Imperial IRWMP are derived from global climate model (GCM) 
simulations of past and future climate. For each GCM simulation, assumptions are made about the rate 
of change of carbon emissions from anthropogenic activities. The Intergovernmental Panel on Climate 
Change (IPCC) has developed a standard set of future emission scenarios that are used for climate 
prediction in all GCMs. The outcome of global climate policy negotiations and socio-economic 
                                                 

1 http://www.usbr.gov/lc/region/programs/crbstudy.html 

 

http://www.usbr.gov/lc/region/programs/crbstudy.html
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developments will determine which one of these emission scenarios eventually plays out. Since these 
factors are beyond the control of the Imperial IRWMP, predictions representing high (A1b), medium (A2) 
and low (B1) emission scenarios are used in this analysis, allowing a range of likely outcomes to be 
evaluated. Detailed descriptions of the emission scenarios are included in Attachment B of this IRWM 
report. 

The U.S. Department of Energy has supported the development of the Coupled Model Intercomparison 
Project version 3 (CMIP3) archive of climate predictions for use in application sectors. The CMIP3 archive 
which is hosted by the Lawrence Livermore National Laboratory (LLNL) includes climate predictions from 
climate modeling groups around the world. The predictions are downscaled using one of two statistical 
downscaling approaches from their original coarse resolution (usually 2-degree cells) to finer (0.125-
degree) cells to better incorporate local topographic and micro-climatic influences. The first downscaling 
approach is the Bias Correction Spatial Downscaling (BCSD) method which uses monthly GCM data but 
generates daily sequences based on reconstruction by randomly resampling historic data distributions. 
The second downscaling approach is the Bias Correction Constructed Analogues (BCCA) approach begins 
with daily GCM data and corrects bias to generate downscaled sequences. While BCCA is better able to 
reproduce strong gradients in daily variation, BCSD more accurately captures monthly aggregations. 
Climate predictions from monthly climate simulations downscaled using BCSD and daily climate 
simulations downscaled using BCCA are presented in this Imperial IRWMP report. 

Predictions for the Imperial IRWMP region are processed from the CMIP3 archive for two US models, 
namely the National Center for Atmospheric Research’s Parallel Climate Model (NCAR-PCM) and the 
Geophysical Fluid Dynamics Laboratory Coupled Model (GFDL-CM). Downscaled monthly predictions are 
extracted for both NCAR-PCM and GFDL-CM for the period 1971 to 2050. Downscaled daily predictions 
are extracted for GFDL-CM for a historical period (1981-2000) and the mid-century period (2046-2065). 
Downscaled daily predictions are not available for the intervening period or for the NCAR-PCM model. 
The extracted monthly and daily time series of climate simulations from the two models are processed 
to generate climate predictions as described below.  

O.3.2 Assessment of Imperial Climate Change Predictions 

Climate model simulation results provide sample weather distributions under predicted future climate 
conditions rather than an actual chronological time series of future weather. Hence, the sample weather 
distributions must be analyzed to estimate magnitudes of change in climate variables of interest to each 
application sector. Since agriculture is the primary economic activity of the Imperial region, particular 
attention is paid to the estimation of climatic changes that impact crop water use either directly by 
changing ET or indirectly through induced changes in cropping patterns. The scope of this analysis is also 
limited to variables which can be derived from data available in the LLNL CMIP3 climate prediction 
archive.  

Monthly climate model simulations were extracted for maximum and minimum temperature, rainfall, 
potential evapotranspiration, and wind speed. Time series simulations from the grid cells that cover the 
Imperial IRWMP region were aggregated to obtain a single spatial average for each time step. The 
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spatially-averaged time series was split into historical (1971-2010) and future (2011-2050) analysis sets. 
The four growing seasons for the analysis were defined as winter running from December to February, 
spring from March to May, summer from June to August and fall from September to November. 
Seasonal statistics were computed for each analysis set, and the percentage change between the 
historical and future analysis sets was computed. The results were summarized into predicted changes 
in seasonal maximum and minimum temperature, rainfall, potential evapotranspiration, and wind speed 
under climate change scenarios.  

Climate predictions were also prepared for cumulative seasonal changes in number of heating degree 
days (HDD) and cooling degree days (CDD), using 65 F as the dividing threshold between heating and 
cooling. For the HDD and CDD analysis, the historical period is 1981 to 2000 while the future period is 
2046 to 2065 since these are the analysis periods are for which daily data is available from the LLNL 
CMIP3 archive. Predicted changes in seasonal maximum and minimum temperature and rainfall are also 
prepared from the daily data. Mid-century changes provide a glimpse into the potential long-range 
effects of climate change.  

O.3.3 Summary of Key Climate Change Predictions  

The results of the monthly climate change analysis are presented for the high (A1b), medium (A2) and 
low (B1) emission scenarios in Table O-1 with predicted increases greater than 3% and decreases less 
than -3% are highlighted.  
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Table O-1.  Summary of key climate change predictions from monthly data analysis for Imperial IRWMP region with 
increases above 3% shown in green and decreases below -3% in orange. 

 
Climate 
Variable 

Emission 
Scenario 

Climate 
Model 

% Change in Mean 

Winter Spring Summer Fall 

Evapotranspiration 

High (A1b) NCAR-PCM 0% 0% 1% 3% 

 
GFDL-GCM 2% 4% 2% 4% 

Medium (A2) NCAR-PCM 0% 0% 1% 0% 

 
GFDL-GCM 0% 4% 1% 3% 

Low (B1) NCAR-PCM 1% -1% 1% 2% 

 
GFDL-GCM -2% 3% 2% 2% 

 
 

 
    

Rainfall 

High (A1b) NCAR-PCM 14% 58% 23% 15% 

 
GFDL-GCM 3% -28% -11% -11% 

Medium (A2) NCAR-PCM 8% 17% 24% -3% 

 
GFDL-GCM 10% -24% -7% 17% 

Low (B1) NCAR-PCM 19% -15% 1% -21% 

 
GFDL-GCM -8% -30% -12% 28% 

 
 

 
    

Maximum 
Temperature 

High (A1b) NCAR-PCM 3% 3% 1% 3% 

 
GFDL-GCM 4% 4% 5% 5% 

Medium (A2) NCAR-PCM 3% 1% 1% 3% 

 
GFDL-GCM 3% 4% 4% 4% 

Low (B1) NCAR-PCM 2% 1% 1% 2% 

 
GFDL-GCM 4% 4% 3% 4% 

 
 

 
    

Minimum 
Temperature 

High (A1b) NCAR-PCM 9% 4% 3% 6% 

 
GFDL-GCM 14% 8% 8% 11% 

Medium (A2) NCAR-PCM 3% 3% 2% 6% 

 
GFDL-GCM 5% 9% 7% 8% 

Low (B1) NCAR-PCM 6% 1% 2% 4% 

 
GFDL-GCM 14% 8% 6% 6% 

 
 

 
    

Wind Speed 

High (A1b) NCAR-PCM 0% 0%      1% 2% 

 
GFDL-GCM 2% 2% -1% 1% 

Medium (A2) NCAR-PCM -1% 0% 0% -3% 

 
GFDL-GCM -1% 2% -1% 1% 

Low (B1) NCAR-PCM 1% -1% 0% 2% 

 
GFDL-GCM -3% -2% 0% 0% 
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Based on the monthly predictions in Table 1, likely climate changes for the Imperial IRWMP region 
include: 

• Milder winters with an increase in the monthly minimum temperatures up to 14%.  
• Warmer maximum temperatures are predicted for spring and fall with increases of 4% and 5%, 

respectively. 
• Hotter summers with an increase in seasonal minimum temperatures up to 8%. 
• The climate models displayed large discrepancies in predicted changes in monthly rainfall. The 

PCM models projected an overall increase in annual rainfall with seasonal increase of up to 59% 
, while the GFDL model projected a decrease in the amount of seasonal rainfall up to 30%. 

• Minor increases of less than 3% are predicted for potential evapotranspiration but a few 
decreases are predicted under some scenarios. 

• Minor changes in wind speed of less than 3% are not predicted with both increase and decrease 
predicted under different model scenarios. 

The results of the daily analysis are summarized presented in Table 2 show the change in cooling, 
heating and growing degree days by season. Percentage changes in daily rainfall, minimum and 
maximum temperatures are presented for each season. Percentage changes in cumulative cooling, 
heating and growing degree days for each season are also computed from daily averages of maximum 
and minimum temperatures. Cooling degree days (CDD) are the sum of daily temperatures in excess of 
65 F while heating degree days (HDD) accumulate temperatures below 65 F. HDD are an indicator of 
energy required for heating buildings while CDD is indicative of energy required for cooling in domestic 
and industrial applications. CDD is also an indicator of industrial water use for cooling in applications 
such as thermoelectric power generation plants. Growing degree days (GDD) are computed as the sum 
of mean daily temperatures above 46 F and below 90 F. Many crops must be exposed to a set range of 
growing degree days to reach various growth stages from flowering to harvest. Since plants have 
different water requirements at each growth stage, changes in seasonal patterns of increase in GDD will 
likely result in crop water use changes.    

Table O-2.  Summary of key climate change predictions from daily data analysis for Imperial IRWMP region with increases 
above 3% shown in green and decreases below -3% in orange. 

Climate Emission 
Scenario Climate Winter Spring Summer Fall 

Variable 
 

Model 
    

Daily Rainfall 

High (A1B) GFDL -5% -22% 35% 37% 

Medium 
(A2) GFDL 26% -24% 13% 26% 

Low (B1) GFDL -11% -20% 26% -16% 
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Maximum Daily 
Temperature 

High (A1B) GFDL 8% 10% 8% 8% 

Medium 
(A2) GFDL 5% 9% 8% 5% 

Low (B1) GFDL 4% 7% 5% 5% 

              

Minimum Daily 
Temperature 

High (A1B) GFDL 27% 19% 15% 17% 

Medium 
(A2) GFDL 20% 16% 15% 13% 

Low (B1) GFDL 12% 13% 9% 10% 

 
            

Cooling Degree Days 

High (A1B) GFDL 373% 69% 25% 38% 

Medium 
(A2) GFDL 174% 61% 25% 27% 

Low (B1) GFDL 190% 49% 15% 23% 

              

Heating Degree Days 

High (A1B) GFDL -34% -59% 0 -53% 

Medium 
(A2) GFDL -24% -49% 0 -42% 

Low (B1) GFDL -17% -42% 0 -43% 

              

Growing Degree Days 

High (A1B) GFDL 19% 15% 9% 12% 

Medium 
(A2) GFDL 11% 13% 9% 9% 

Low (B1) GFDL 9% 10% 5% 7% 

The daily climate change predictions presented in Table 2 are summarized as follows:  
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• During the winter, daily minimum temperatures are predicted to increase by about 26%.  
• During the summer, daily maximum temperatures are predicted to increase by about 8%. 
• During fall and spring, both minimum and maximum daily temperatures are predicted to rise 

substantially by between 6% and 17%. 
• During the summer, daily rainfall intensity is predicted to increase by between 13% and 35%.  
• During the spring, daily rainfall intensity is predicted to decrease by between -20% and -24%.  
• Predictions of changes in daily rainfall intensity during fall and winter are inclusive with model 

scenario projections ranging between increases of 37% and decreases of -16%. 
• Cooling degree days are projected to increase in all seasons with large projected increase in 

winter (174% to 373%) and spring (49% to 69%) and smaller increases in fall (23% to 38%) and 
summer (15% to 25%).  

• Heating degree days are projected to decrease in all seasons except the summer (when heating 
is not required) with larger projected decreases in the spring and fall (-42% to -59%) than in the 
winter (-17% to -34%).  

• Growing degree days are projected to increase in all the seasons with larger increases in winter 
and spring (9% to 19%) than in summer and fall (5% to 12%). 

O.4 IMPACTS OF CLIMATE CHANGE ON WATER USE 
The likely impacts of the projected changes on water use in the Imperial IRWMP Region are presented in 
the table below. These impacts are based on literature review of weather related impacts.  

Table O-3. Likely Impacts of Projected Climate Changes for Water Users 

Season Project Change Positive Impacts Negative Impacts 

Winter • Rainfall is predicted to increase 
by 3%-18% in 5 of 6 model runs. 

• Minimum temperature is 
predicted to increase by 3%-
14% in all model runs.  

• Maximum temperature is 
predicted to increase by 2%-5% 
in all model runs.  

• Minor changes in wind speed 
with decreases of less than 3% 
in 4 of 6 model runs and similar 
increases 2 model runs. 

• Minor changes in 
evapotranspiration with 4 
models showing minor increases 
of 2% or less while 2 models 
show minor decreases of less 
than 2%. 

• Increase in winter 
precipitation to 
help offset 
irrigation water 
demand.  

• Warmer winters 
could improve 
winter crop yields. 

• Reduced risk of 
damage to winter 
crops by cold spells. 

• Decrease in use of 
power for heating 
could result in 
lower industrial 
water use.  

• Increased 
precipitation during 
harvest season could 
damage winter 
harvest crops such as 
Asparagus, Broccoli, 
Cabbage, Carrot, 
Celery, Cauliflower, 
Lettuce and Alfalfa.  

• These weather 
changes could lead to 
changes in cropping 
calendars and acreage 
planted which impact 
water use. 
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Season Project Change Positive Impacts Negative Impacts 

Spring • Precipitation is predicted to 
decrease by 15%-30% in 4 of 6 
models. 

• Minimum temperature is 
predicted to increase in all 
model runs with increases of 
4%-9% in 4 of 6 model runs.  

• Maximum temperature is 
predicted to increase by up to 
4% in all model runs.  

• Evapotranspiration is predicted 
to increase by up to 4% in 4 of 6 
model runs with minor 
decreases of less than 1% in the 
other 2 model runs.  

• Wind speed is expected to 
remain unchanged with equal 
likelihood of minor increases or 
decreases.  

• Less damage to 
harvest crops.  

• Wind pollination 
processes are not 
impacted. 

• Increased water 
requirement for crops 
in their growth phase 
such as Wheat, Sweet 
Corn, Watermelons, 
Spring Tomatoes and 
Sudan Grass.  

• Decreased 
precipitation to offset 
water demand  

 

Summer  • Minimum temperatures are 
predicted to rise by all models 
with increases of 5%-8% in 3 of 
6 runs. 

• Maximum temperatures are 
predicted to rise by all models 
with increases of 3%-4% in 3 of 
6 model runs.  

• Minor increases in 
evapotranspiration of 2% or less 
are predicted in all model runs. 

• Wind speed is expected to 
remain unchanged with equal 
likelihood of minor increases or 
decreases 

• Aphid infestation 
will reduce due to 
high temperatures.  

• Wind pollination 
processes are not 
impacted. 

• Improved viability 
of renewable 
energy generation. 

• Excessive summer 
heat could lead to 
seed germination 
problems, sunburn 
and lower yields. 

• Increased cooling 
water use per unit of 
power generation at 
existing 
thermoelectric power 
plants. 

• New water demands 
for industrial water, 
particularly for 
emerging geothermal 
and solar power 
plants. 

• Increased pressure to 
convert cropland to 
renewable energy 
generation driven by 
economic advantages 

Fall  • Precipitation is predicted to 
increase by 15%-28% by 3 of 6 
model runs while 2 models 

• Warmer weather is 
favorable for post 
emergent weed 

• Increased risk of 
infestations by warm 
weather pests.  
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Season Project Change Positive Impacts Negative Impacts 

predict similar decreases. One 
model predicts a minor 
decrease. 

• Minimum temperature is 
predicted to increase by 3%-
11% in all model runs.  

• Maximum temperature is 
predicted to increase by 2%-5% 
in all model runs.  

• Evapotranspiration is predicted 
to increase by 2%- 4% in 5 of 6 
model runs with the other 
model run predicts a minor 
decrease. 

• Changes in wind speed are 
relatively uncertain with 5 
models predicting minor 
increases and one model 
predicting a minor decrease.  

control. 
• Increased fall 

precipitation would 
be beneficial for 
crops. 
 

• Change in yield could 
result in adaptive 
changes in cropping 
cycles and water use 
patterns. 

• Increasing air 
temperature causes a 
rise in the water 
temperature, 
increased evaporation 
and poorer water 
quality in water 
bodies. 

• Increased 
precipitation during 
harvest season, could 
damage crops 
harvested in fall such 
as Alfalfa, Bermuda 
grass, Kliengrass and 
Sudan grass. 

 

O.5 COLORADO RIVER SUPPLY VULNERABILITY AND IMPACTS 
The current body of knowledge on potential climate change effects on the Colorado River water 
resources is summarized under studies of historical changes in supply, studies of future changes in 
supply and studies of future changes in demand.  

O.5.1 Studies of Historical Changes in Colorado River Water Supply 

While historical temperature trends consistently show rising temperatures, a review of prior studies by 
the USBR Technical Work Group (USBR, 2007) found contradictory results on historical impacts of 
climate change on Colorado River water supplies. Early studies, which focused on changes in snow pack 
extent at the end of the accumulation period on April 1st, noted a declining spatial extents (Mote, 2003; 
Hamlet et al, 2005; Regonda et al, 2005; Knowles et al, 2006; Mote, 2006; Kalra, 2007). Increases in 
snow water equivalent have been noted particularly in upper basins (Mote, 2005) as well as shift of 
precipitation from snow towards winter rainfall (Knowles et al., 2006). However, decreasing snow water 
equivalents have also been reported by other researchers (Regonda et. al., 2005; Kalra et al., 2007). 
From these results, it difficult to estimate the extent of historical precipitation change due to warming 
climate.  
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Historical changes in natural water supply in rivers are difficult to assess because observed streamflow 
at gauges already includes the effect of water withdrawals and usage.  The US Geological Survey has 
identified a network of stations called the Hydro-Climatic Data Network that have minimal human 
impact (1992 U.S. Geological Survey Open-File Report 92-129). Studies performed using these stations 
have found no significant change in full, natural streamflow (Kalra et al., 2007). Unchanged historical 
streamflow has also been reported in other studies, including Lins and Slack (1999), Groisman et al. 
(2001), McCabe and Wolock (2002), Pagano and Garen (2005), and Stewart et al. (2005). It cannot be 
concluded from these results that streamflow will remain unchanged in the future as changes in the 
water cycle evolve more slowly and persist for much longer than changes in temperature and the energy 
cycle.  

O.5.2 Studies of Future Changes in Colorado River Water Supply 

Problems of long-term persistence are addressed by studies which integrate projections from global 
climate models with hydrologic models. Such long-term projection studies, including those reported by 
Milly et al. (2005) and Seager (2007), generally indicate reduced precipitation for the latitudes basins 
such the Colorado River basin. They also point towards increased variability of extreme droughts and 
floods. Simulations by Christensen and Lettenmaier (2007) report slightly decreasing summer 
precipitation coupled with similar increases in winter precipitation but little net change in annual 
precipitation. They report significant increases in evapotranspiration which could result in declining 
streamflow. However, these studies include a high level of uncertainty which makes it challenging for 
engineers, planners and decisions makers to prioritize and integrate resource management strategies or 
develop an adaptive management approach. 

The USBR as the water master for the Colorado River evaluated operating policies in context of the Law 
of the River. Water supply scenarios were evaluated in the Interim Guidelines for Lower Basin Shortages 
and Coordinated Operations for Lake Powell and Lake Mead Final Environmental Impact Statement 
(2007 Interim Guidelines Final EIS, Appendix N; USBR, 2007). These scenarios did not include 
consideration of climate change. To remedy this, the USBR conducted a water supply assessment as part 
of its Colorado River Basin Water Supply and Demand Study (Colorado River Basin Water Supply and 
Demand Study, Technical Report B – Water Supply Assessment, 2012). The characteristics of critical 
uncertainties, “changes in streamflow variability and trends,” and “changes in climate variability and 
trends,” were evaluated using downscaled global climate model (GCM) projections and simulated 
hydrology.  

O.5.3 Colorado River Water Demand Studies 

Several studies have focused on the sustainability of Colorado River supply under climate change. A 
study of hydropower generation by Payne et al. (2004) noted that effects of declining streamflow could 
be mitigated by modifying reservoir operations. Such mitigation is possible because reduced power 
demand during warmer winters permits greater carryover storage for use in summer. However, other 
water users could be impacted. Barnett and Pierce (2009) demonstrated that a 10% reduction in water 
supplies would result in scheduled deliveries being missed 58% of the time by mid-century. Similar 
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results are reported by Rajagopalan et. al. (2009), show a 1000% increase in the annual probability of 
reservoir deficits beginning around 2026 under climate change. They also noted that there would be no 
discernable change in the annual probability of reservoir deficits in the absence of climate change, 
assuming population growth rates are sustained.  

O.5.4 National and Statewide Climate Change Studies 

A long range historical analysis from 400-year reconstructed rainfall of California (Haston and Michelson, 
2000) concluded that the twentieth century was unusually wet relative to other periods in the data. It 
also found spatial shifts in the location of anomalies including periods of north-south dipole reversal 
when northern parts of the State were drier than the south. These results are further reinforced by a 
more recent 1400-year paleoclimatology reconstruction (Woodhouse, 2010) which indicates that while 
temperature and precipitation do not always change together, the longest period of sustained drought 
coincided with a period of elevated temperature. Also, a national assessment by the US Global Climate 
Change Program (2008) provides insights on projected impacts of climate change in the Southwest. Key 
regional impacts identified include reduced precipitation, increased frequency of flooding, and 
degradation of unique ecosystems, affecting species, resorts and parks which support tourism and 
recreation. Taken together, these results indicate the likelihood of a zone of reduced precipitation over 
parts of the Southwest.  

O.6 BASELINE GREENHOUSE GAS (GHG) EMISSIONS  
Baseline emissions GHG Emissions contributed by water-related activities are estimated to establish a 
basis for comparing the emissions impact of implementing alternative plans to generate new water 
through the IRWMP.  Since GHG is emitted in most thermoelectric electricity generation, each unit of 
electricity used in a water-related activity contributes to GHG emission. The standard measure of 
emissions for electrical power is pounds of carbon dioxide equivalent emissions per megawatt hour (lbs 
of CO2e/MWh). IID delivers most of the electricity used within the Imperial IRWMP region.  Emission 
factors reported by IID are therefore applied to electricity use for water-related activities in the region 
to estimate the emissions contribution. Emissions factors are also reported for some major non-water 
use activities to provide a basis for comparison.  

As a major energy generating utility, IID is required to report the emissions associated with its energy 
generation and purchased power for delivery within its service area. The California’ Climate Action 
Registry’s General Reporting Protocol (GRP) provides guidelines for the reporting standard known as the 
Power Utility Protocol (PUP). The most recent GRP PUP report of annual emissions that is publicly 
available for IID is 2008. Net power from all generation and purchases less exports is reported by IID as 
3709.65 GWh with a GHG contribution of 2,138,500 metric tons of CO2e emissions. The resulting 
emissions factor of 1270.9 lbs CO2e/MWh is applied to subsequent computations of emissions from 
electricity use in this IRWMP analysis.   

As a Load-Serving Entity (LSE), IID is required to report its energy generation to California Energy 
Commission, and prepare future electricity resource plans to meets projected demand. Data for actual 
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energy generation from 2010 are available in IID’s Public Electricity Resource Planning Form (S-2) – 
Energy Balance Accounting Table. For 2010, IID reported a firm requirement of 3565 GWh which 
translates to a global warming potential of approximately 2.02 million metric tons of CO2e.  

California EPA’s Air Resources Board provides an online tool CEPAM-2009 ALMANAC- Population and 
Vehicle trends tool. Data for vehicle fuel use categorized by type of fuel used was obtained using this 
tool. Data for vehicle miles travelled disaggregated according to size and fuel types of vehicles used was 
also obtained from this source. Emission rates for carbon dioxide emissions for use of per unit fuel 
according to type of fuel are available along with emission rates of methane and nitrous oxide per unit 
mile for each size and fuel type of vehicle at USDOE Information Administration’s Voluntary Reporting of 
Greenhouse Gases Program. Conversion factors given in USEPA’s Climate Leadership Resource report 
are used to determine the Carbon dioxide equivalent for nitrous oxide (0.31) and methane (0.021). 
These equivalent emissions amount to 0.002% of the total emissions. The total emissions from on-road 
mobile sources for the Imperial County computed using the above the data account for 1.37 million 
Metric Tons of CO2e.  

O.6.1 Computing Greenhouse Gas (GHG) Emissions from Water Use  

Data available from various sources for the year 2010 are used for computations of the baseline GHG 
emissions for water-related activities. These emissions result from energy use in treatment and 
distribution of drinking water, treatment of wastewater, recycling of wastewater, desalination, pumping 
groundwater, conveyance and pumping of water. The energy intensities of water-related activities are 
assessed in kilowatt hours per million gallons of water. Potential future emissions from proposed 
changes in water use within the Imperial Region are computed by applying the energy intensities to the 
carbon emission factor previously computed and the proposed volume of water alteration.  

To compute this inventory, total energy consumed for treatment of drinking water, wastewater, 
desalination of water, pumping groundwater and agricultural activities is estimated. Energy consumed 
by each activity is converted to the associated emissions using an emissions factor which describes the 
equivalent carbon dioxide emissions occurring per unit of electricity consumed. A variety of water-
energy use values are available from studies undertaken during the past decade. Energy intensity factors 
used in the analysis are chosen by prioritizing regional and recent estimates over national values. It is 
also assumed that changes in the magnitude of energy intensity factors during the past decade are small 
enough to be neglected. 

O.6.2 Baseline Emissions for Water Delivery  

Water flows by gravity, without pumping, from Imperial Dam on the Colorado River through the All 
American Canal to the Imperial Region. The water travels 82 miles and drops through 175 ft of elevation 
to reach the Imperial region. Five hydropower plants have been set up for electricity generation along 
the All American Canal. Most of Mexico’s share of Colorado River water also flows through the All 
American Canal and is returned to the Colorado River near Yuma where a sixth hydropower plant, called 
the Pilot Knob Power plant, generates additional electricity. The generation of renewable energy 
translates the energy intensity for water delivery to a negative factor. In 2011, the power plants 
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generated 32 MW of energy. Water deliveries through the All American Canal at Mesa Lateral 5 are 
reported as 2,871,993 acre-ft for 2011 in IID’s Provisional Internal Water Balance from IID’s Water 
Information System (WIS 2012). The resulting energy intensity for water delivery to the Imperial IRWMP 
region is -304 kWh/MG. For 2010, WIS reported 2,580,286 acre-ft water delivered by the All American 
Canal. The emissions reductions that can be attributed to this delivery amount to -147,300 metric tons 
of CO2e. 

O.6.3 Baseline Emissions for Water Treatment and Distribution  

The California Energy Commission (California’s Water Energy Relationship 2005, ”Energy Intensity in 
Northern and Southern California”. Table 1-3, 11) water-energy report estimates statewide water-
energy intensity for water treatment operations at 100 KWh/MG. The report estimates a further 700 
kWh/MG for distribution of treated water. The statewide estimate for water treatment was used as no 
local or regional estimates could be found. Appendix D, Table 16   estimates 37,543 acre-ft of water 
delivered for domestic, commercial, and industrial use in 2010. The emissions associated with treating 
and distributing this volume of water are 5,642 Metric Tons CO2e.  

O.6.4 Baseline Emissions for Wastewater Collection and Treatment  

Two applicable energy intensity estimates were found for wastewater treatment operations. The 
California Energy Commission’s water-energy report (California’s Water Energy Relationship 2005, 
”Energy Intensity in Northern and Southern California”. Table 1-3, 11) estimates statewide wastewater-
energy intensity at 2500 kWh/MG. The Table 7-3 presented in Chapter 7 of this 2012 IRWMP report 
provides a wastewater-energy intensity estimate of 3067 kWh/MG for the Imperial region. This regional 
estimate is adopted for wastewater computations instead of the statewide estimate.  

The Urban Water Management Plans (UWMP, 2011) for the cities of Brawley, Calexico, El Centro and 
Imperial, provided estimates of water delivered and wastewater treated in respective cities. The average 
of wastewater treated to water delivered in these cities is assumed to be applicable to the region. Using 
this average, the wastewater collected is estimated to be 47% of domestic water delivered. Applying this 
percentage, total wastewater treated in 2010 is computed at 17,637 acre-ft. The emissions from treating 
the wastewater are computed as 10,160 metric tons of CO2e. 

O.6.5 Baseline Emissions for Groundwater Pumping  

Groundwater pumping in the imperial region is not significant. However, the Coachella Valley Water 
District (CVWD) and East Mesa are being considered as potential sites for groundwater banking of IID’s 
under-runs. Energy intensity from the CVWD is used for evaluating emissions for pumping groundwater 
in the region. The Water Energy Load Profiling (WELP) Tool developed by GEI (Embedded Energy in 
Water Studies 2010, “Appendix B”, 43, Table 3) for the study of embedded energy in water estimates 
the groundwater energy intensity for the CVWD at 2410 kWh/MG. Baseline groundwater-related 
emissions from the region are zero as groundwater use is negligible.  
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O.6.6 Baseline Emissions for Water Desalination  

Desalination is being considered as a planning project alternative. Three relevant estimates for the 
energy intensity of water desalination were found. GEI (Embedded Energy in Water Studies 2010, 
“Appendix B”, 131, Table 8) estimates embedded energy intensity for the Inland Empire Utilities Agency 
(IEUA) to be between 3819 kWh/MG and 3945 kWh/MG. The California Energy Commission’s study 
(California’s Water Energy Relationship 2005, “Water and Wastewater Treatment and Distribution”,33) 
reports a statewide estimate of 3900 kWh/MG. Table 6-3 in Chapter 7 of this 2012 Imperial IRWMP 
report estimates an intensity factor of 2840 kWh/MG. The local estimate of 2840 kWh/MG is used in this 
inventory. Baseline emissions from desalination are zero as there are no desalination plants operating in 
the Imperial region.  

O.6.7 Baseline Emissions for Water Recycling  

Two applicable estimates of energy intensity were found for recycling water. The embedded energy 
study (Embedded Energy in Water Studies 2010, “Appendix B”, 131, Table 8) estimates water-energy 
intensity of recycling operations for IEUA in the range 752 – 1262 kWh/MG. The CEC (California’s Water 
Energy Relationship 2005, “The Energy Intensity of Water Supplies”. Figure 2-2, 23) report on California 
energy use also provides an estimate of 1228 kWh/MG for IEUA. CEC intensity is used as it is consistent 
with the range from the embedded energy study. There are no water recycling operations in the region 
and hence baseline emissions are zero.  

O.6.8 Baseline Emissions for Agricultural Operations 

California Energy Commission (California’s Agricultural Water Electricity Energy Requirements 2003) 
estimates both water use and electrical energy requirements for agricultural operations for an average 
year in different zones within California. The CEC estimate includes only energy consumed for pumping 
water onto the farm. Thus, the computed emissions are exclusive of emissions from energy consumed in 
operation of farm equipment and fertilizer application. No other applicable water-energy intensity 
estimates were found for agricultural sector. Imperial county and parts of Riverside make up Zone 18 in 
the CEC report. Total annual energy use for agricultural operations in Zone 18 are reported as 429,388 
MWh/yr while annual water use is reported as 4,190,200 AFY. Taken together, the CEC estimates imply 
a water-energy intensity for agricultural operations of 314 kWh/MG which is used for the Imperial 
region analysis. Based on an ad hoc report generated from IID’s Water Information System in May 2012, 
total water delivered for agricultural purposes to be 2,141,945 acre-feet. Estimated emissions from the 
on-farm agriculture are 126,500 metric tons of CO2e. 

O.6.9 2047 Emission Projections for Water Use  

The analysis of future emissions is limited to 2047 since the initial 45-year term of water sharing under 
the QSA ends in 2047. It is assumed that the energy intensity of water-related activities (Table 4) and the 
emission factors associated with power generation do not change in the future. This assumption allows 
present day emission factors to be conservatively applied for future emission computations.  
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Table O-4. Water-Energy Intensities used for Imperial Region Water Operations 

Water Operation Energy Intensity (kWh/MG) 
Water Delivery -304 

Drinking Water Treatment 800 
Wastewater Treatment 3,067 
Groundwater Pumping 2,410 

Water Desalination 2,840 
Agriculture Operations 314 

Water Recycling 1,228 
  

O.6.10 Climate Mitigation under Project Alternatives 

The Imperial IRWMP intends to implement projects to generate up to 100 KAFY of new water. The 2047 
emissions analysis is undertaken to compute the change in emissions that would result from 
implementing any of the project alternatives for achieving the conservation. Without the conservation 
of 100KAFY water, the changes in emissions for 2047 presented here are attributable to changes in 
water delivered. Exhibit B of Quantification and Transfers of the Colorado River Water Delivery 
Agreement estimates IID’s Net Consumptive Use to be 2607.8 KAFY by 2047. Table 5 summarizes the 
volumes of water used for computations of baseline emissions. 

  

Table O-5. Baseline Water Use 

Consumption 
Baseline Volume  

(AFY) 

Baseline Volume in 
Million Gallons (MG) 

IID Water Delivered 2,580,286 840,915 

Drinking Water Treatment 37,543 12,235 

Waste Water 17,638 5,748 

Irrigated Agriculture Operations 2,141,945 698,060 

Miscellaneous use 400,798 130,620 

 

Increased volume of water estimated to be delivered in 2047 leads to increase hydropower generation 
with an overall decrease in  emissions of -148,835 Metric Tons CO2e or -1.067%.   

Alternative 1: 100 KAFY of Water through Groundwater Banking 
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In this alternative, 100 KAFY water is assumed to be withdrawn from groundwater banks which would 
be recharged by water from deep percolation of tailwater. This project alternative would cause about 
45,280 Metric Tons CO2e increase in water-related emissions.  

Alternative 2: 100 KAFY of Water from Recycling Wastewater 

In this project alternative, wastewater from domestic uses is recycled through tertiary treatment for 
reuse. The energy intensity of recycling depends on the quality of waste water. This project alternative 
would cause about 23,070 Metric Tons CO2e increase in water-related emissions. 

Alternative 3: 100 KAFY of Water by Retiring Agricultural Land 

Retirement of agricultural land would eliminate the emissions due to energy required to apply water to 
farm land. This project alternative would result in an overall emissions reduction of about 5,907 Metric 
Tons CO2e. The agricultural intensity factors used in the analysis do not include indirect emissions from 
transportation fuel from operating farm equipments and the product live-cycle emissions from 
insecticides and fertilizers. Thus, the overall emissions reduction due to agricultural land retirement 
could be higher than the computed water-related emissions.  

Alternative 4: 100 KAFY of Water from Salton Sea Desalination  

Water desalination is a high energy consuming process, and the energy intensity depends on the source 
of water. This alternative assumes retrieving 100 KAFY of water from groundwater banking. The 
desalination would lead to about 53,360 Metric Tons CO2e increase in overall emissions.  

A summary of the net change in emissions which would result from retrieving all 100 KAFY from a single 
project alternative are presented in Table 6. A combined configuration of more than one of these 
alternatives may be required to achieve the 100 KAFY target 
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Table O-6. Baseline and Future Emissions due to IRWMP Project Alternatives 

 

Total Emissions 

(MT CO2e) 

Total Baseline Emissions (including hydropower 
generation) 

-4,926 

Alternative 1 – Groundwater Banking 45,280 

Alternative 2 – Wastewater Recycling 23,070 

Alternative 3 – Retiring Farm Land -5,907 

Alternative 4 – Desalination 53,360 

 

O.7 FUTURE EMISSIONS FROM WATER USE FOR GEOTHERMAL OPERATIONS 
Geothermal power generation is an emerging water use in the Imperial region. Emissions factors are 
required for assessing the potential GHG impacts of water use in geothermal projects. The guidance 
manual for renewable energy management by Renewable Energy action team (REAT Best management 
Practices and Guidance Manual, 2010) reported water consumption as 90 -113 AF/MWh of Geothermal 
Energy produced at the Ormesa Geothermal Complex located in the Imperial Region. In the most recent 
publicly available 2007 GRP PUP report, Calpine reported an emissions factor of 77 lbs CO2e/MWh for 
geothermal electricity generation. Using these estimates, the emission per acre-foot of water consumed 
for geothermal energy is computed as 0.68 - 0.85 lbs CO2e/AF. Using 100 KAFY of water in geothermal 
power plants would increase emissions by 30 - 38 Metric Tons CO2e. 

O.8 NEXT STEPS 
We recommend dissemination of the results of this assessment of climate change impacts and the 
emissions impacts of Imperial IRWMP resource management strategies. The report could initially be 
disseminated to IRWMP member agencies for technical review and refinement. The public should also 
be informed of the choices to be made, and input from stakeholders should be solicited on priorities in 
implementing tradeoffs among the resource management strategies. While climate change and 
emissions analysis presented in Appendix O provides a template for evaluating project choices, the final 
composition of project alternatives should be adapted to stakeholder responses and water demands.  
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Attachment A: Studies of Climate Change Impacts on Colorado River Streamflow 

Study Climate Variable Source Runoff Generation 
Technique 

Results 

Temperature 
Change 

Precipitation 
Change 

Runoff Change Annual Runoff (MAF) Notes 

Stockton and 
Boggess, 1979 

Scenario - 4 different 
scenarios on +/-2C temp 
change and +/-10% change 
in precipitation 

Empirical, Langbein 
(1949) historical runoff-
temperature-
precipitation 
relationships 

+2C -10% -33% 10   

+2C +10% -33% 10 

-2C +10% +50% 23 

-2C -10% 0% 15 

Revelle and 
Waggoner, 1983 

Scenario, any combination 
of temperature and 
precipitation changes can 
be accommodated in the 
regression equation 

Statistical Regression on 
Upper Basin historical 
temp and precip based 
on period 1931-1976 

+2C -10% -40% 9 Regression explains 73% of variance 
gage flow record  

+2C 0% -29% 11 

0 -10% -11% 13 

Nash and Gleick, 
1991, 1993 

10 Scenarios / GCM 
Simulations from 3 models  

National Weather Service 
River Forecasting System 
(NWS-RFS) Hydrology 
Model 

+2C -10% -20% 12 (52 results, range 33% to +19%) 

+2C 0% 4-12% 14 

Christensen et al., 
2004 

GCM simulations from PCM 
for 3 time periods, 
"Business as Usual" future 
emissions and a control run 
(no additional emissions) 

Variable Infiltration 
Capacity (VIC) Hydrology 
Model 

+0.5C -1% -10% 14 (Control) 

+1.0C -3% -14% 13 (2010-2039) 

+1.7C -6% -18% 12 (2040-2069) 

+2.4C -3% -17% 12 (2070-2098) 

Hoerling and 
Eischeid, 2008 

GCM results from IPCC 
Fourth Assessment Report, 
"Business as Usual" 
emissions 

Statistical regression on 
Palmer Drought Severity 
Index (PDSI) using data 
from 1895-1989 

+1.4C 0% -33% 10 (2006-2030) 

+2.8C 0% -45% 8 (2035-2060) 

Christensen and GCM results from IPCC 
Fourth Assessment Report, 

Variable Infiltration 
Capacity (VIC) Hydrology 

+1.2C -1% 0% 15 (A2, 2010-2039) 
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Lettenmaier, 2008 emission scenarios A2 
(high) and B1 (low), for 3 
time periods 

Model +2.6C -2% -6% 14 (A2, 2040-2069) 

+4.4C -2% -11% 13 (A2, 2070-2099) 

+1.3C +1% 0% 15 (B1, 2010-2039) 

+2.1C -1% -7% 14 (B1, 2040-2069) 

+2.7C -1% -8% 14 (B1, 2070-2099) 

(Source: Udall, 2007. Reproduced from USBR, 2007) 
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Attachment B: Special Report Emission Scenarios (SRES) scenarios 

A1 – Scenario envisions a globalized world with focus on rapid economic development and spread of 
ideas and technologies. A usage of fuels is uncertain here, so sub-scenarios assume different usage. A1F 
assumes widespread usage of fossil fuels. A1T envisions renewable intensive economies. A1B assumes a 
balance between use of fossil fuels and renewable energy.  

B1 – Scenario assumes a globalized world with a focus on rapid development of clean technologies and 
economies driven by investing in environment friendly solutions. 

A2 – Scenario is of a disjointed regionalized world with less transfer of ideas and technology; 
economically driven scenario with the highest projected population among all scenarios.  

B2 – Scenario is of a regionalized, self reliant and environmentally sustainable world with a variation in 
the extent of development and sustainability regionally. Simulations for this scenario are not performed 
because downscaled predictions are not available. 
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Appendix P. Groundwater Management Planning 
Elements Guidance Document 

P.1 INTRODUCTION AND PURPOSE 

P.1.1 Introduction 

Groundwater within the Imperial Region (Figure P-1) has historically played a minor role in its use as a 
water supply for agriculture, industry and urban uses.  Often shadowed by the less constrained and 
more abundant and higher quality Imperial Irrigation District (IID) Colorado River water supplies, natural 
and artificially recharged groundwater in the region has been left unstudied and unmanaged over the 
period of the Imperial Region’s development as an agriculturally rich community.  As a result, 
groundwater management has played a small role in the overall water management opportunities in the 
Imperial Region.   

Imperial Valley’s local groundwater resources are typically described as being of poor quality and 
generally unsuitable for domestic or irrigation purposes, though some is pumped for industrial 
(geothermal) use. In addition, to avoid agricultural root zone contamination from poor groundwater 
quality, tile drains are used to dewater the root zone and drain these unsuitable waters into the Salton 
Sea.  

Within the context of expanding the Imperial Region’s water portfolio where surface water is becoming 
a more constrained resource, groundwater and aquifer storage capacity in the region are being sought 
as the next increment of dry year water supplies for use when Colorado River supplies are constrained 
by hydrologic conditions.  Operations of groundwater and beneficial use of aquifer storage capacity by 
the United States Bureau of Reclamation (USBR) along the All-American Canal are described as follows: 

Under a May 22, 1992 contract with Reclamation, IID and [Coachella Valley Water District] 
CVWD have agreed to exchange a portion of their rights to divert water from the Colorado River 
for an equivalent quantity and quality of groundwater (“exchange water”) to be withdrawn from 
a well field located in the Sand Hills along the All-American Canal in Imperial County. IID and 
CVWD would reduce their diversions from the Colorado River in an amount equal to the volume 
of groundwater discharged into the All-American Canal up to a maximum of 10,000 acre-feet per 
year. An amount of Colorado River water equal to the amount of water that would have 
otherwise been diverted by IID and CVWD would be made available for beneficial consumptive 
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use by Project beneficiaries. The Project facilities are being developed in stages: Stage 1 has a 
capacity to provide 5,000 acre-feet of exchange water per year. Stage 1 was declared 
substantially complete on October 1, 1996, and was officially turned over to the IID for operation 
and maintenance on January 1, 2000.1  

With the recognition as a viable alternative water supply, either as a groundwater banking operation or 
sustainable extraction of higher quality indigenous groundwater, the need for local management and 
monitoring becomes imperative for ensuring long-term use of the resource.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure P-1. Groundwater Basins in Imperial County 

P.1.1 Purpose of Guidance Document 

Groundwater management is planned and coordinated locally to ensure a sustainable groundwater 
basin to meet future water supply needs.  With the passage of AB 3030 in 1992, local water agencies 
were provided a systematic way of formulating Groundwater Management Plans (GMPs) (California 
Water Code, Sections 10750 et seq.) by identifying required management elements to meet California 
Department of Water Resources (CDWR) standards of approval.   

                                                           
1 Source: Lower Colorado River Water Supply Act of 1986. <www.crb.ca.gov/083101_3_QA1_rv.doc> 
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AB 3030 was amended in 2002 with the passage of The Groundwater Management and Planning Act of 
2002 (SB 1938).  The act amends existing law related to groundwater management by local agencies.  
The law requires any public agency seeking State funds administered through the CDWR for the 
construction of any groundwater projects or groundwater quality projects to prepare and implement a 
GMP with certain specified elements (or components).  Prior to this legislation, there were no required 
plan elements.  New requirements include establishing Basin Management Objectives, preparing a plan 
to involve other local agencies in a cooperative planning effort, and adopting monitoring protocols that 
promote efficient and effective groundwater management.   

Given the generally undeveloped nature of the Imperial Region’s groundwater supplies, the purpose of 
this document is to provide a first step towards completing an SB 1938 - compliant GMP.  Not to be 
confused with an actual GMP, this guidance document describes the screening of the region’s 
groundwater basins and focuses on what is determined to be the highest quality and highest yielding 
groundwater basin in the Imperial Region.   In the next step forward, this document provides the 
appropriate groundwater management elements to be included as part of what will be an open 
stakeholder process in creating a formal and adopted GMP.  
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P.2 GROUNDWATER BASINS OF THE IMPERIAL VALLEY 

P.2.1 Introduction 

The Imperial Valley overlies the Salton Trough of southern California.  The Salton Trough is the dominant 
feature of the Colorado Desert geomorphic province of California.  The Basin is about 130 miles long and 
up to 70 miles wide, and is generally considered the northwesterly landward extension of the Gulf of 
California (Loeltz et al., 1975).  The term Salton Basin applies to the broad region draining directly into 
the Salton Sea.  The Imperial Valley lies in the central part of the Basin south of the Salton Sea.   

Groundwater basins within the Imperial Region include portions of the Coyote Wells Valley Basin, 
Borrego Valley Basin, Ocotillo-Clark Valley Basin, West Salton Sea Basin, and Ogilby Valley Basin, and all 
of the Imperial Valley Basin, East Salton Basin, and East Amos Valley Basin, which total about 2,800 
square miles (Figure P-1) (DWR 1975).   

In general, the groundwater resources of the Imperial Valley can be discussed in terms of three principal 
physiographic and hydrologic areas that include: (1) the Central Irrigated Area, which lies within the 
valley floor generally inside the boundaries of Lake Cahuilla; (2) the East Mesa; and (3) the West Mesa.  
The storage capacity of the Imperial Valley Basin has been estimated at approximately 14 million acre-
feet of water (California State Department of Water Resources, 1975).   

P.2.2 Three Imperial Valley Hydrologic Areas 

The groundwater areas within the Imperial Valley are described below and shown on Figure P-2. 

P.2.2.1 Central Irrigated Area 

Most studies of groundwater conditions in the central area of Imperial Valley focus exclusively on the 
upper 1,000 feet of water-bearing strata.  Data are limited on groundwater in the central valley area, 
owing to the fact that groundwater in this part of the Imperial Valley, in the upper 300 feet, is generally 
of poor quality and well yields are relatively quite low.  In addition, though it exists in large quantities, 
historically there has been little need to investigate and develop the groundwater in the central valley 
area due to the availability and low cost of imported surface water. 
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Figure P-2. Groundwater Areas Within the Imperial Valley 
  

P.2.2.2 West Mesa 

West Mesa is a somewhat loosely defined region of gently sloping desert land that lies south of the 
Salton Sea, west of the western shoreline of Lake Cahuilla, and east of the Coyote and Jacumba 
mountains.  The area includes portions of several relatively small groundwater subbasins for which little 
direct information is known.  The exception to that is the Ocotillo/Coyote Wells Subbasin, for which 
studies on both the quality and quantity of available groundwater exist (Bookman-Edmonston, 1996; 
Bookman-Edmonston, 2004).   

This area of West Mesa includes the area around the towns of Ocotillo and Plaster City where the U.S. 
Gypsum plant operates.  The groundwater aquifer in the Ocotillo/Coyote Wells Subbasin is characterized 
as unconfined, with a saturated thickness of about 400 feet and an average depth to groundwater of 
approximately 100 feet.  The aquifer is generally homogenous and of a more coarse-grained nature than 
the central Imperial Valley area.  Thus, the data do not indicate separate water-bearing zones or 
intervening aquitards of any regional significance.  Groundwater and surface water flow mimics the 
topography. 
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P.2.2.3 East Mesa 

The East Mesa is located in the southeastern portion of the Salton Basin, and is described as the broad 
area east of the East Highline Canal and east margin of Lake Cahuilla, and west of the Sand Hills Fault.  
The East Mesa is also roughly bordered by the Coachella Branch Aqueduct on the east and the All-
American Canal on the south.  The East Mesa is an alluvial surface that slopes gently west-southwest, 
covered with thin veneers of wind-blown sand.  The East Mesa aquifer is chiefly unconfined, 
homogenous, and composed of coarse-grained deposits of gravels, sands, silts, and silty clays that were 
deposited by the Colorado River.  Available aquifer storage within the East Mesa in between the East 
Highline Canal and the unlined Coachella Canal is estimated to be one million acre-feet (USBR, 1988). 

The Sand Hills Fault (also named the Algodones Fault, see Figure P-2), an easterly splay of the San 
Andreas Fault system, is mapped as bordering the east side of the Sand Hills (Loeltz et al. 1975).  These 
faults act as partial barriers to the westward flow of groundwater from this area.  The Calipatria Fault 
also crosses a small portion of the East Mesa along the southwest margin and impedes the flow of 
groundwater out of East Mesa (Crandall 1983). 

P.2.3 Selection of Groundwater Management Area 

The criteria for selection of a groundwater basin for the purpose of this guidance document are the 
following: 

• Currently unmanaged 
• Viewed publically as a viable water resource 
• Highest potential storage and extraction yield 
• Minimum amount of impacts, if utilized and managed 
• Minimum conflicts between water right holders and groundwater pumpers 
• Highest chance of success in developing a GMP 
• Easily monitored as part of the statewide monitoring program 

The most favorable, but currently unmanaged, groundwater basin within the Imperial Region is the East 
Mesa Basin, which is located in the southeastern portion of the Salton Basin, as described in Chapter 2. 
This area is cross-hatched in Figure P-3 and will herein be referred to as the East Mesa Groundwater 
Management Area (Management Area). 
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Figure P-3. East Mesa Groundwater Management Planning Area 

P.3 GROUNDWATER MANAGEMENT  

As noted in Chapter 1, groundwater management is planned and coordinated locally to ensure a 
sustainable groundwater basin to meet future water supply needs.  Planning elements are the tasks that 
go into developing an adopted GMP and forming a governance structure to represent and implement 
the plan over the Management Area.  To reach this goal, many of the legal requirements now in effect 
have to be addressed in the planning stage to include their implementation when governance has been 
formed and active monitoring and reporting are taking place.  This chapter introduces each of the 
planning elements that go into developing the GMP. 

P.3.1 Required Groundwater Management Planning Elements 

The Groundwater Management Planning Elements for the East Mesa Area include elements from three 
sources:  SB 1938 mandatory components, AB 3030 and SB 1938 voluntary components, and DWR 
Bulletin 118 suggested components.  The component elements are listed and briefly described in Table 
P-1.  The seven mandatory components that are required to be compliant with SB 1938 will need to be 
addressed in the GMP.  The GMP will also need to address the twelve (12) specific technical elements 
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identified in the California Water Code, along with the seven recommended components identified in 
DWR Bulletin 118 (DWR 2003).   

This guidance document encourages a locally developed, stakeholder-driven GMP process that reflects 
current State law; coordinates existing groundwater management; and defines actions for developing 
projects and management programs to monitor the operation of the East Mesa Area and to improve the 
long-term sustainability of groundwater resources in the area and support the goals and objectives of 
the Imperial Region IRWMP.   

This guidance document also provides the required action items of an adopted GMP that, when 
implemented, will maintain or enhance groundwater levels and water quality, minimize inelastic land 
subsidence, and manage available surface and groundwater conjunctively to allow greater operational 
flexibility.  The activities presented in Table P-1 are seen again as the basis for the action plan generated 
in Table P-4 for implementation and progress tracking of required tasks in the development and 
adoption of a GMP.   
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Table P-1.  East Mesa Groundwater Management Planning Elements 

Planning Elements Purpose Activities 

SB 1938 Mandatory Components  

Element #1 Documentation of public involvement 
statement 

This element provides for public outreach and 
notice to all stakeholders who have an 
interest or position regarding the basin’s 
current or future beneficial use. 

This element requires the lead agency 
responsible for the GMP development to 
advertise and post all meeting dates, meeting 
minutes, agendas, and presentations.  Both 
the local newspapers and the internet should 
be used for public notice of Board dates and 
advertisement of the beginning development of 
the GMP. 

Element #2 Basin Management Objectives (BMOs) This element is a consensus-based task and 
is perhaps the most important in terms of 
reflecting stakeholder interests and 
understanding of the basin characteristics to 
hold as the standard for achieving 
sustainability in groundwater quantity and 
quality. 

This element creates BMOs that serve as the 
guiding principles of groundwater 
management.  The BMOs can be very general 
or very specific, depending on the stakeholder 
interest and expected level of monitoring and 
governance. 

Element #3 Monitoring and management of 
groundwater elevations, groundwater 
quality, inelastic land subsidence, and 
changes in surface water flows and quality 
that directly affect groundwater levels or 
quality or are caused by pumping  

This element outlines monitoring activities 
necessary for the proper management and 
reporting of the health of the groundwater 
basin and activities taking place both inside 
and outside the control of the governance 
body. 

This element requires a formalized monitoring 
and reporting plan, including data 
management.  Depending on level of funding 
and commitment, monitoring activities can vary 
in terms of frequency of measurement and 
reporting. 

Element #4 Plan to involve other agencies located in 
the groundwater basin 

This element is to minimize conflict with 
overlapping agencies that might have an 
interest in the activities being conducted by 
the governance body. 

This element generally requires regular 
coordination meetings, both during the GMP 
development process and after its adoption, to 
discuss ongoing efforts and opportunities for 
shared responsibilities and shared projects.   

Element #5 Adoption of monitoring protocols This element solidifies Element #3 by setting 
down the protocols for monitoring the various 
groundwater- influence attributes of the basin.  

This element contains the steps to be taken 
when conducting monitoring activities from the 
equipment used, recording media, data 
storage, and reporting. 
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Table P-1. East Mesa Groundwater Management Planning Elements, Continued 

Planning Elements Purpose Activities 

Element #6 Map of groundwater basin boundary, as 
delineated by DWR Bulletin 118, with 
agency boundaries that are subject to 
GMP 

This element simply aligns the agencies 
partaking in the development of the GMP and 
governance of the groundwater basin with 
documented groundwater basins recognized 
by the CDWR. 

This element requires a GIS mapping tool to 
illustrate the boundaries of the participating 
agencies influenced by the GMP and the 
groundwater basin on record with CDWR. 

Element #7 For agencies not overlying groundwater 
basins, prepare the GMP using appropriate 
geologic and hydrogeologic principles 

This element reaffirms the need for a 
scientific understanding of the groundwater 
basin to base groundwater management 
policies (i.e., BMOs) using understood factual 
data. 

This element requires a licensed 
hydrogeologist to examine well logs, 
groundwater models, water quality, and 
groundwater elevation monitoring data to fully 
describe in layperson’s terminology, the 
geologic and hydrogeologic attributes of the 
groundwater basin. 

AB 3030 and SB 1938 Voluntary Components  

Element #8 Control of saline water intrusion This element places importance on the 
identification of salinity and to prevent its 
migration.  Salinity intrusion is often 
associated with permanent contamination of 
a groundwater basin. 

This element requires the identification of any 
waters high in Total Dissolved Solids 
(generally salt) that threaten a clean water 
basin.  Monitoring of said waters will be a part 
of the adopted monitoring program, and BMOs 
will address salinity threats through specific 
management actions. 

Element #9 Identify and manage well protection and 
recharge areas 

This element places importance on reducing 
the risk to existing groundwater pumpers and 
monitoring wells, and to areas of outcropping 
or highly transmissive soils that contribute to 
the basins overall recharge. 

This element often requires monitoring of land 
use actions taking place which could threaten 
existing wells by increasing groundwater 
demand, reducing pervious areas, and 
disturbing major recharge areas.   

Element #10 Regulate the migration of contaminated 
groundwater 

This element requires the identification of 
contaminant plumes that place a risk upon 
the groundwater basin. 

This element requires ongoing monitoring and 
coordination with clean-up measures until the 
plume is deemed as no longer a threat to the 
larger groundwater basin.  Consultation zones 
will be set to ensure no wells or groundwater 
activities take place within areas of active 
remediation. 
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Table P-1. East Mesa Groundwater Management Planning Elements, Continued 

Planning Elements Purpose Activities 

Element #11 Administer well abandonment and 
destruction program 

This element ensures the proper destruction 
techniques are used and recorded to 
maintain control of contaminants from 
entering high quality aquifers often serving as 
private domestic drinking water supplies. 

This element often requires working with the 
land use agency to require permits and 
destruction protocols for the abandonment of 
existing wells located on-site of developing 
lands or lands taken off of private 
groundwater. 

Element #12 Control and mitigate groundwater overdraft This element requires the identification of a 
safe sustainable groundwater yield that can 
be used as a baseline for determining 
overdraft conditions.  A groundwater model is 
typically used to develop the safe yield and 
monitor overdraft triggers. 

This element requires monitoring and 
estimating of groundwater pumping, rejected 
recharge from rivers, and loss of water to 
adjacent groundwater basins through 
subsurface outflows.  The sum of volumes lost 
to the basin is compared with measured 
groundwater elevations as part of the 
monitoring program and used to extend and 
calibrate groundwater models. 

Element #13 Replenish groundwater  This element encourages methods of 
replenishing groundwater through passive 
and active recharge techniques using surface 
waters and deep percolation. 

This element studies cost-effective methods of 
groundwater replenishment for the basin and 
recommends feasible projects or actions to 
enhance recharge.  Specific benefit actions 
can be tied to the BMOs. 

Element #14 Monitor groundwater levels This element, like Element #3, stresses the 
importance of a groundwater monitoring and 
reporting plan.  Groundwater elevations are 
the first indicator of overdraft and subsidence 
problems. 

This element is tied directly with the monitoring 
activities identified in Elements # 3 and #5. 

Element #15 Develop and operate conjunctive-use 
projects 

This element encourages the use of available 
surface water supplies in the hydrologic wet 
years to allow for natural recharge of the 
groundwater basin and achieve storage 
volumes to supplement surface water in the 
dry years. 

This element typically requires a detailed 
understanding of the local hydrology and 
working with local municipal and flood control 
agencies to encourage the highest use of 
excess and contracted surface water supplies 
to build storage of groundwater in the basin. 
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Table P-1. East Mesa Groundwater Management Planning Elements, Continued 

Planning Elements Purpose Activities 

Element #16 Identify well-construction policies This element requires coordination with local 
health departments on well construction 
practices that minimize the potential risk of 
overland surface waters from entering the 
groundwater aquifer.  

This element requires inspection of the 
construction of the annular sanitary seal from 
ground surface to some depth (+20ft) below 
ground to prevent the well from acting as a 
French drain if the wellhead becomes flooded. 

Element #17 Develop and operate groundwater 
contamination cleanup, recharge, storage, 
conservation, water recycling, and 
extraction projects 

This element encourages, to the extent 
practicable; planning, constructing, and 
operating projects that benefit the 
groundwater basin.   

This element typically requires the governing 
body to have the ability to own and operate 
capital facilities and collect fees. 

Element #18 Develop relationships with state and 
federal regulatory agencies 

This element encourages constant interaction 
with state and federal agencies interested in 
the health and long-term sustainability of the 
groundwater basin. 

This element is used to continuously leave a 
door open for regulatory coordination, 
feedback and support (i.e., including grant and 
loan monies) in groundwater governance and 
monitoring activities. 

Element #19 Review land use plans and coordinate with 
land use planning agencies to assess 
activities that create reasonable risk of 
groundwater contamination 

This element recognizes that many of the 
risks to groundwater are posed by what is 
happening on the surface. 

This element touches on many of the previous 
elements that have ties with supporting and 
providing limited oversight of local planning 
and municipal agencies to educate and 
condition projects that pose a threat to the 
groundwater basin’s health. 

DWR Bulletin 118  

Element #20 Manage with guidance of advisory committee This element encourages the public process 
by keeping the stakeholders engaged in the 
management activities over time. 

This element requires continuous outreach to 
basin stakeholders to participate in advisory 
committees formed for purposes of policy and 
activity protocols. 

Element #21 Describe area to be managed under GMP This element makes the distinction between 
the groundwater basin boundaries and the 
boundaries governed by the GMP. 

This element provides a clear delineation of 
the GMP governance area to provide legal 
jurisdictional boundaries to local and state 
government agencies. 
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Table P-1. East Mesa Groundwater Management Planning Elements, Continued 

Planning Elements Purpose Activities 

Element #22 Create links between BMOs and goals and 
actions of GMP 

This element, tied with Element #2, provides 
the powers if certain BMOs are not achieved 
or are violated in some defined manner. 

This element is needed to begin to provide 
“teeth” to the GMP and powers to the 
governing body to implement the GMP goals 
and actions. 

Element #23 Describe GMP monitoring programs This element highlights the monitoring aspect 
of groundwater basin governance. 

This element requires a continuous falling 
back to the importance of monitoring and the 
benefits received so far. 

Element #24 Describe integrated water management 
planning efforts 

This element opens the doors to any larger 
integrated regions seeking support for water 
resource projects benefitting the region. 

This element is an opportunity to coordinate 
groundwater projects with other water 
resources-related projects taking place in the 
region. 

Element #25 Report of implementation of GMP This element is a means of accountability to 
implement a GMP after its adoption. 

This element requires annual or biennial State 
of the Basin Reports to report on the status of 
BMOs and monitoring programs. 

Element #26 Evaluate GMP periodically This element implies that the GMP is a living 
document that is subject to change 
depending on the basin conditions and the 
laws requiring management of groundwater 
to sustain its continuous use. 

This element is an opportunity to revisit the 
GMP and make changes where needed to be 
in agreement with local stakeholders and 
current laws. 
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P.3.2 New Requirements Since 2002 

Laws are still being passed that affect groundwater management activities listed in Table P-1.  SBx7-6 
was approved by the Governor of California in November 2009.  The bill directed CDWR to establish a 
statewide groundwater monitoring program.  The purpose was to establish groundwater elevation 
monitoring programs by local entities in each groundwater basin or subbasin in California, and make the 
collected data available for planning.  The local entities would work with CDWR to develop appropriate 
groundwater elevation monitoring plans.  CDWR has established the California Statewide Groundwater 
Elevation Monitoring (CASGEM) program to manage, track, and evaluate groundwater data and 
monitoring results. 

Groundwater monitoring programs by the County have not been active in the Management Area due to 
the limited use of groundwater.  The County does not have groundwater monitoring records.2  Nearby 
water levels are currently monitored by the U.S. Geological Survey (USGS) in the Sand Hills area.3  The 
USGS conducted a well canvas to find wells suitable for monitoring.  The USGS was able to outfit 12 
wells with data loggers.  Some of the wells placed in the monitoring program are also sampled for water 
quality.  The majority of the wells are located east of the Coachella Canal.  The USGS is also collecting 
microgravity data at each well location once a year.  These data can be used to monitor change in 
storage due to a change in the water surface elevation.  In the future, the USGS plans to use the data 
from these wells to create a groundwater model of the area.4 

The development of a CASGEM monitoring plan for the Management Area is important for Imperial 
County to maintain its local program control and qualify for grant funding.  If the County or some other 
local entity does not have a groundwater monitoring program, then the state is required to perform 
monitoring functions and the County would not be eligible for grants or loans administered by the 
state.5 

In 2011, AB 3596 expanded the existing laws of groundwater management to require local agencies to 
include public participation when preparing the GMP, provide specific public notification, and include a 
recharge area map in the GMP. 

                                                           
2 Personal communication, Jim Minnick, Imperial County February 14, 2012. 
3 Personal communication, Michael Land, USGS. 
4 Personal communication, Michael Land, February 23, 2012. 
5 CWC §10933.7(a).  “If the department is required to perform groundwater monitoring functions pursuant to 
§10933.5, the county and the entities described in subdivisions (a) to (d), inclusive, of Section 10927 shall not be 
eligible for a water grant or loan awarded or administered by the state.” “If the department is required to perform 
groundwater monitoring functions pursuant to §10933.5, the county and the entities described in subdivisions (a) 
to (d), inclusive, of Section 10927 shall not be eligible for a water grant or loan awarded or administered by the 
state.” 
6 Chaptered by Secretary of State - Chapter 572, Statutes of 2011 
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P.4 EXISTING GROUNDWATER MANAGEMENT RESPONSIBILITIES 

Currently, the groundwater management responsibilities within the Imperial Region are shared between 
Imperial County and Imperial Irrigation District.  These responsibilities are described below. 

P.4.1 Imperial County Groundwater Ordinance 

The two County ordinances that define groundwater management requirements are both in Title 9 – 
Land Use Code, and include: 

Division 21 – Water Well Regulations 
Division 22 – Groundwater Management 

These provide the foundation for the Planning Elements of the Imperial IRWMP and support 
groundwater management goals and objectives.  The Imperial County ordinances provide the 
foundation for managing and protecting groundwater within the County.  The ordinances define 
requirements for the following: 

Permitting wells and groundwater storage and banking facilities 
Monitoring, measurement, and reporting 
Public involvement 
Information requirements to determine groundwater availability  
Preventing or responding to overdraft, overdraft under emergency, or drought conditions 
Well interference and closure 
Exporting groundwater 
Export or extraction charges 
Roles of the Planning Commission, Planning Director, and Board of Supervisors 
Noticing, public involvement, enforcement, penalties, and the decision making and appeals process 

P.4.2 Imperial County General Plan and Water Element 

The Imperial County General Plan and General Plan Water Element (Imperial County 2003) guide land 
use and groundwater management.  The Water Element identifies and analyzes the sources and 
availability of water within the County, and establishes policies and programs to maintain its 
groundwater supplies, conserve groundwater use, preserve groundwater quality, and provide for the 
management and wise use of water resources for groundwater recharge.  The Water Element identifies 
policies and programs, stating that Imperial County shall: 
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Make every reasonable effort to limit or preclude the contamination or degradation of all groundwater 
and surface water resources in the County 
Direct the departments to review existing ordinances, policies, and guidelines and determine their 
adequacy in protecting groundwater from contamination 
Coordinate with the state and federal agencies to ensure that these agencies are taking active steps to 
protect and reclaim groundwater from contamination 

Coordinated water management policies in the Water Element require the County to: 

Encourage inter-agency and inter-jurisdictional coordination and cooperation for management of 
groundwater recharge 
Consult with agencies regarding the limitation or elimination of impacts to surface and groundwater 
resources due to agricultural and urban development 
Regulate land development to protect the limited but important areas that contribute to groundwater 
recharge 

 

P.4.3 Imperial Irrigation District 

The following section extracted from the Title 9 Division 2: Groundwater Ordinance, Section 92202.01 
describes the requirements of Imperial Irrigation District. 

The Imperial Irrigation District shall not be required to comply with the permit requirements of this 
division and shall be entitled to extract groundwater under the following specific conditions.  

A. Imperial Unit No. 1.   
The Imperial Irrigation District shall not be required to comply with the permit requirements of 
this division for any of its authorized activities as a district within the Imperial Irrigation District 
boundary known as the Imperial Unit No. l in effect as of July 1, 1988.  This boundary shall also 
include any area within one mile east of the East Highline Canal as the canal exists as of July 1, 
1996, and one mile west of the West Side Main Canal as that canal exists as of July 1, 1996.   

B.  Water Seeping From the All-American Canal.  
The Imperial Irrigation District shall be allowed to extract the water seeping from the All-American 
Canal.  The Imperial Irrigation District shall be allowed to extract such water only to the extent 
that the groundwater model shows that such water is still present in the groundwater basin for 
extraction.  As referred to in this division, the “groundwater model” is that certain document 
accepted by the board of supervisors on February 2, 1996, entitled “The County of Imperial and 
Imperial Irrigation District County-wide Groundwater Model” and any modifications thereto as 
may be accepted by the board of supervisors.   

C.  Recharge and Recovery.   
The Imperial Irrigation District shall be allowed to develop, implement, and operate artificial 
recharge facilities and extraction facilities for recovery of artificially recharged groundwater 
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within any of its existing service boundaries, or within the East Mesa area as such area is shown 
on the groundwater model/study, excluding the Ocotillo/Yuma Basin (Coyote sub-area) and the 
Borrego Basin (Borrego sub-area) as shown on the groundwater model.  Such artificial recharge 
facilities and extraction facilities may not be operated in any basin whose water quality would be 
affected or deteriorated by such operations.  The Imperial Irrigation District shall only be allowed 
to operate such artificial recharge facilities and extraction facilities upon establishing that the 
operation of such facilities complies with the groundwater model, or such other groundwater 
management practices as may be approved by the commission after presentation by the Imperial 
Irrigation District of technical data or information to the commission in support of such practices.   

D.  All-American Canal.   
The Imperial Irrigation District shall be allowed to extract groundwater from the East Mesa, 
within one mile of the All-American Canal, over and above the amounts set forth in subsection B 
of this section or under the following conditions:  

  In the event that: (a) a third party, without being requested by and without the concurrence of 
the Imperial Irrigation District, restricts or reduces the allocation of Colorado River water, and 
(b) the Imperial Irrigation District is required to use groundwater as “makeup” water to meet 
its delivery requirements within the county, then the Imperial irrigation district shall be 
allowed to extract groundwater at a rate that will not place the basin(s) in overdraft, nor 
adversely affect other groundwater users.  The Imperial Irrigation District may, under extreme 
conditions of drought, if allowed by the commission, extract more groundwater than the 
available supply, even if such extraction results in an overdraft, if the groundwater model 
shows that the basin would be recharged the following year.   

  In the event that the demand by Imperial Irrigation District for use of water within the county 
exceeds the Imperial Irrigation District’s present full allocation of Colorado River water, plus 
water otherwise still available to the Imperial Irrigation District from the Colorado River, the 
Imperial Irrigation District may be allowed by the commission to extract groundwater to meet 
such demand, provided that the basin is not in or does not become in overdraft.   

E.  Limitations.   
In no event shall the Imperial Irrigation District be allowed to extract groundwater under 
subsection D of this section to replace water sold, transferred or lost from the Imperial Irrigation 
District’s allocations of Colorado River water by its own actions or with its consent or 
acquiescence.  In no case shall the Imperial Irrigation District be allowed to extract groundwater 
under subsection D of this section if such extraction places the affected basin(s) into an overdraft 
other than as provided for in subsection (D)(1) of this section.  In no event shall the Imperial 
Irrigation District be allowed to extract groundwater under this provision for use outside of the 
county either by its own transfer or by agreement by the Imperial Irrigation District with another 
person, district, city, county, state or company.   
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Water Forum Participants 
 Imperial Irrigation District  
 County of Imperial     
 Imperial County Farm Bureau  
 Imperial Valley Vegetable Growers 

Association  
 IID Water Conservation Advisory Board 
 City of Brawley    
 City of Calexico    
 City of El Centro   
 City of Holtville    
 City of Imperial  
 City of Westmorland   
 Heber Public Utility District   
 Niland Sanitary District    
 Geothermal Energy Stakeholder Group 
 Comité Cívico Del Valle Inc in Brawley  
 Institute for Socioeconomic Justice  
 El Centro Chamber of Commerce & 

Visitors Bureau    
 Brawley Chamber of Commerce   
 Imperial Valley Economic Development 

Corporation    
 New River Improvement Project   
 Sierra Club, California Nevada Regional 

Conservation Committee 
 USFWS Sonny Bono Salton Sea National 

Wildlife Refuge 

 

P.5 GROUNDWATER MANAGEMENT APPROACH BEING TAKEN FOR EAST MESA 
AREA 

As described above, both Imperial County and Imperial Irrigation District have groundwater 
management responsibilities and authorities within their jurisdictions.  Groundwater management 
within the East Mesa Groundwater Management Planning 
Area would be subject to the existing responsibilities as 
described above.  Additional groundwater management 
responsibilities needed for an SB 1938-compliant 
groundwater management plan may be administered by 
the County or IID (if they are previously identified), or by 
the entity responsible for the development and 
implementation of a SB 1938-compliant GMP.   

P.5.1 Water Forum 

The Imperial Water Forum (Water Forum) was convened 
in April 2010 by the Imperial Irrigation District (IID) and 
Imperial County (County).  The IID Board and County 
Board of Supervisors recognized that all of the 
stakeholders in the region, whether public agencies or 
non-governmental organizations, have unique 
perspectives and that all of the individual interests need 
to be recognized if the Imperial IRWMP is to be successful.  
The Water Forum adopted the following mission 
statement:     

The mission of Imperial Water Forum is to 
preserve and enhance the economic and 
environmental health and well-being for the 
Imperial Region through the regional stewardship 
and comprehensive management of water 
resources in a practical, cost effective, and 
responsible manner. 
 

The intent of the Water Forum was to provide the mechanism for different stakeholders to better 
communicate, collaborate, and cooperate when addressing water  issues and developing regional 
solutions.  It provided the oversight and management structure for institutional, public, and stakeholder 
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group involvement and multi-stakeholder participation. All meetings were noticed and opened to the 
public.    

P.5.1.1 Meetings and Workshops 

The following meetings and workshops were conducted as part of the Imperial Region IRWMP effort to 
develop the groundwater management elements and strategies listed in this guidance document.  

November 18, 2010 - Projects  Work Group ( of  Water Forum)  
November 19, 2010 - Water Forum Meeting 
January 19, 2011 - Water Forum Meeting 
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P.6  WATER RESOURCES SETTING FOR EAST MESA AREA 

The beginning of what will be the GMP development process will begin with the water resources setting 
for the East Mesa Area.  This portion of the GMP will satisfy, in part, Groundwater Management 
Planning Elements #6, #7, and #21. 

As part of the work conducted to develop this guidance document, significant research was done and 
assembled for project understanding and to ultimately include in the GMP.  Some descriptions were 
extended to include portions of the Imperial Valley where needed to provide context to the 
characteristics of the East Mesa Area.  The information for this section is from previous reports and 
existing data that were analyzed to document the historical conditions of the East Mesa Area. 

P.6.1 Physical Setting 

P.6.1.1 Geologic Framework 

The Salton Trough is a sediment-filled fault block bounded by the Elsinore and San Jacinto faults on the 
west and the San Andreas Fault zone on the east.  The trough is structurally controlled by the San 
Andreas Fault system, and is related to the rifting of the Baja California peninsula away from mainland 
Mexico.  The bottom of the sediment-filled Basin is thousands to tens of thousands of feet below the 
current ground surface (Loeltz et al., 1975).  In the Imperial Valley, the San Andreas Fault system 
includes numerous parallel or en-echelon faults that traverse the valley in a northwest-southeast 
trending manner, as shown on Figure P-4.   

The Salton Basin is bounded by the main branch of the San Andreas Fault along the northeast, and the 
San Jacinto and Elsinore faults along the southwest (Loeltz et al, 1975; Norris and Webb, 1976).  Related 
faults that are present within the trough in the central valley area include the Imperial, Brawley, and 
Calipatria faults.   

The trough has been filled with marine and non-marine sediments that overlie a pre-Tertiary bedrock 
complex.  Up to 20,000 feet of marine and non-marine Cenozoic deposits underlie the central Imperial 
Valley, with the thickest deposits occurring in the central part of the Imperial Valley.  Non-marine 
sediments in the Imperial Valley include horizontally stratified lacustrine silts and clays deposited by 
ancient Lake Cahuilla, and alluvial sands and gravels associated with seasonal floods from the Colorado 
River (Loeltz et al., 1975).  The known extent of Lake Cahuilla, which was present in the Basin as recently 
as a few hundred years ago, is shown on Figure P-4 as a light blue color.   
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The broad, central Imperial Valley area is bordered to the east and west by the East and West mesas, 
respectively.  These areas of the Basin represent gently sloping elevated terrains on which alluvial and 
wind-blown deposits of a more coarse nature have been accumulated.  The West Mesa is chiefly 
underlain by an assemblage of alluvial fans shed from the mountain ranges to the west of the Basin.  The 
East Mesa is primarily a relic of Colorado River flood and fan delta deposits overlain by more recent 
wind-blown sands.  The extent of these mesas roughly coincides with the traceable shoreline of 
prehistoric Lake Cahuilla (Loeltz et al., 1975), and thus roughly defines the areas in the Basin where the 
fine-grained, lake bed deposits give way laterally to coarser grained deposits.  This general geologic 
model for the Basin has strong influence on the occurrence and movement of groundwater. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure P-4. Regional Setting 
 

P.6.1.2 Soil Characteristics and Surface Recharge Potential 

Surface soils in the Imperial Valley are mapped and described in Zimmerman (1981).  As previously 
mentioned, the Imperial Valley can be broadly viewed in terms of three different physiographic areas:  
the Central Irrigated Area, and the East and West mesas.  The ten mapped units in this survey have been 
grouped into two general kinds for broad interpretive purposes.  A generalized map of soil types in the 
Imperial Valley is provided on Figure P-5.  Zimmerman (1981) identifies ten generalized soil units across 
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the Valley.  Consistent with the three physiographic regions above, these two groups and the map units 
in each group are described below. 

Soils in the areas of the East Mesa are predominantly well drained to excessively drained and occur on 
the mesas adjacent to the old Lake Cahuilla Basin.  These soils have developed due to different geologic 
processes from the central valley area.  In the East Mesa, sediments have been deposited not as a result 
of lake bed deposition, but rather chiefly as a result of stream/flood and wind processes.  For these 
reasons, soils in the East Mesa are more coarse grained and hydraulically transmissive than the Central 
Irrigated Area.  The soils in the East Mesa are nearly level to moderately steep, depending on location.  
The surface layer ranges from sand to silty clay.  Soils in this group are mainly used for desert recreation 
or as desert wildlife habitat. 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 

Figure P-5. Generalized Soil Types in the Imperial Valley 
 
The groundwater recharge areas for the Imperial Region are shown on Figure P-6.  In the East Mesa, the 
source of water supply to the groundwater aquifer was from canal seepage from the Coachella Branch 
(CB) and AAC.  Due to the arid conditions and small amounts of rainfall, virtually no direct precipitation 
reaches the groundwater aquifer in the East Mesa (Crandall, 1983).  Groundwater in the East Mesa is 
discharged at ground surface and in the subsurface.  Discharge of groundwater onto ground surface 
occurs at areas of shallow groundwater along the AAC.  In these areas, where artificial wetlands have 
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been created from canal seepage, loss is mainly attributable to evapotranspiration by phreatophytes 
and surface evaporation.  Subsurface outflow in the East Mesa occurs toward the central Imperial 
Valley, toward Mexico, and into a portion of the East Highline canal. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure P-6. Groundwater Recharge Areas 
 

P.6.2 Climate-Precipitation 

The Salton Basin has a typical desert climate, characterized by hot, dry summers and mild winters.  
Summer temperatures typically exceed 100°F, with winter low temperatures rarely dropping below 
32°F.  Rainfall in the Basin averages approximately three inches per year, with the majority of the rainfall 
occurring from November through March.  Total recharge to the groundwater system from precipitation 
within the valley is estimated to be somewhat less than 10,000 acre-feet per year (Loeltz et al., 1975).  
Evaporation averages over 98 inches per year in Imperial Valley, while plant evapotranspiration is as 
high as 60 to 72 inches per year. 
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P.6.3 Surface Water and Drainage 

A generalized schematic diagram of the flow of imported surface water into and through the central 
Imperial Valley is shown on Figure P-7.  Effectively all of the surface water coming into Imperial Valley is 
a result of diversions from the Colorado River.  In fact, with the exception of San Felipe Creek and 
groundwater discharging springs to the northeast of the Salton Sea, the existence of surface water 
anywhere in the Basin is dependent upon the inflow of irrigation water from the Colorado River.  
Diversions to the Imperial Valley and lower part of the Coachella Valley are through the AAC and CB 
canals.  IID operates three primary branches out of the AAC to the central irrigated area of Imperial 
Valley.  These are the East Highline Canal and the Central and West mains.  Because the Imperial Basin is 
a closed drainage system, all surface flow not percolating into subsurface storage or evaporating 
eventually flow to the Salton Sea as part of environmental  commitments.  The major drainage features 
in the Imperial Basin are the north flowing New and Alamo rivers, Salt Creek, San Felipe Creek, and Tule 
Wash.  The New and Alamo rivers account for approximately 75 percent of the total surface runoff in 
the valley, and nearly all of the recharge to the Salton Sea (Montgomery Watson, 1995).  Both rivers 
cross the central area of irrigated farmland, and intercept the area’s elaborate system of seepage drains 
to convey water out of the area and eventually to the Salton Sea.  Total flow from the New and Alamo 
rivers, and the drains, into the Salton Sea is about 1.2 million acre-feet per year.   

The central part of the Imperial Valley consists of approximately 500,000 acres of irrigated and drained 
farmland (Tetra Tech, 1999).  Water is imported into the Imperial Valley from the AAC and CB.  In 
addition, three primary canals feed off the AAC into the Imperial Valley:  the West Main, the Central 
Main, and East Highline canals.  From these main canals, irrigation water is distributed throughout the 
central irrigated area in numerous smaller canals, laterals, and turnouts.  The irrigated portions of 
Imperial Valley also contain an extensive network of drainage lateral canals and subsurface tile drains.  
The tile drains were installed below the fields to prevent water logging of crops and salt buildup in the 
clay-rich soils.  The system of lateral drains and tile drains therefore determines and maintains the level 
of the groundwater table throughout most of the central Imperial Valley.  Typically, at a depth of five to 
seven feet the tile drains carry subsurface water to sumps at the tail end of selected fields or discharge 
directly to drainage laterals.  The drainage canals receive both tail water and tile drainage.  All drain 
water is ultimately discharged to the Salton Sea, either directly from drainage ditches, or by way of the 
New and Alamo rivers.  Therefore, the vast majority of the flow in the drain system is agricultural runoff 
(Loeltz et al., 1975). 
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Figure P-7. Schematic Diagram of Irrigation Gravity Flow System, Imperial Valley 

P.6.4 Groundwater Supplies 

As previously described, the East Mesa of Imperial Basin includes the roughly triangular area southwest 
of the San Andreas Fault, north of the Mexican border, and east of the shoreline of ancient Lake 
Cahuilla.  Recharge to the East Mesa is almost entirely artificial; a result of historic seepage from unlined 
portions of the AAC and CB.  The movement of groundwater in areas of the East Mesa is therefore 
reflective of these sources of recharge.  Little data are available on the existence and continuity of clay 
beds and aquitards in the East Mesa and, as described previously, groundwater occurs under unconfined 
conditions in most areas.  Figure P-8 presents a regional groundwater contour map of the East Mesa 
area based on 1982 data, before lining of the CB Canal and AAC (USBR, 1988).  As shown in the figure, 
groundwater in the southern part of East Mesa near the currently unlined AAC flows generally north-
northwest away from the area of mounded groundwater.  Away from the AAC, groundwater in the more 
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northern portions of East Mesa flows in a more westerly direction toward discharge areas along the 
Highline Canal and central Imperial Valley.   

Several significant faults exist in the East Mesa area that alter and restrict the flow of groundwater.  
These are, from west to east, the Brawley, Calipatria, San Andreas (main branch), and Algodones/Sand 
Hills Faults.  Crandall (1983) reports that water levels are offset across both the Brawley and Calipatria 
faults, indicating they present partial barriers to the flow of groundwater in the western portion of East 
Mesa.  To the east, the Sand Hills (also known as the Algodones Dunes) lie in a fault slice between the 
San Andreas and Algodones faults.  This narrow fault block may provide a favorable structural zone in 
which groundwater recharge and recovery activities can be considered.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure P-8. East Mesa Groundwater Contour Map 
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P.6.4.1 Aquifer Storage  

The storage capacity of the Imperial Valley has been estimated at approximately 14 million acre-feet of 
water (California State Department of Water Resources 1975).  Available aquifer storage within the East 
Mesa in between the East Highline Canal and the unlined Coachella Canal is estimated to be one million 
acre-feet (USBR 1988).  The recharge and storage potential of the East Mesa has not been quantified. 

P.6.4.2  Aquifer Hydraulic Characteristics 

Several sources of data exist that provide information on the hydraulic parameters of aquifers in the 
Imperial Basin.  Aerial distribution of aquifer transmissivity values are derived from pumping tests, which 
typically provide high quality data (Tetra Tech, 1999).  Unfortunately, the data were not organized by 
aquifer.  The highest aquifer transmissivities are present in the East and West mesas and the lowest are 
within the central portion of the valley.  Transmissivity values reported varied from 200 feet2 per day in 
central Imperial Valley to 100,000 feet2 per day in East Mesa.   

P.6.5 Groundwater Quality 

Beneath East Mesa the water quality is moderate to poor and has been locally influenced by seepage 
from the major conveyance canals (AAC and East Highline Canal).  Higher than recommended 
concentrations of nitrate and fluoride for drinking water are common and elevated concentrations of 
sulfate may also be present.  Concentrations of boron are typically higher than those recommended for 
certain agricultural crops.  Elevated levels of selenium are present in the drain water and thought to be 
an imported contaminant from the Colorado River supply.   

Total dissolved solids (TDS) concentrations were summarized for three distinct water-bearing zones, 
shallow (80’ to 300’), intermediate (300’ to 1,500’) and deep (>1,500’) aquifers (Durbin and Imhoff 1993) 
as shown in Figure P-9, Figure P-10, and Figure P-11.  The shallow aquifer contains highly variable water 
quality ranging from 800 to over 10,000 mg/L TDS.  Relatively consistent water quality is present in the 
shallow aquifer beneath East Mesa ranging from 800 to 2,200 mg/L TDS.  The intermediate aquifer 
contains water that is uniform, averaging 2,200 mg/L, while the deep aquifer contains the poorest 
quality water.   
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Figure P-9. Shallow Aquifer Water Quality  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure P-10.  Intermediate Aquifer Water Quality  
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Figure P-11. Deep Aquifer Water Quality  
 

Additional water quality investigations have been performed in the East and West Mesas that refine the 
previous regional studies.  The greatest volume of available data on groundwater quality pertains to the 
East Mesa area.  While there is little to no permanent groundwater pumping, the East Mesa area 
includes a large number of wells and has been the subject of investigation for possible groundwater 
development and banking for several decades.  There are oil and gas exploration wells, geothermal 
wells, test holes, monitoring wells associated with canal seepage from the AAC and CB, and a small 
number (12) of water supply wells.  The majority of the wells are located in the southern portion of the 
East Mesa area, along the AAC.  Two aquifers were identified in the area: a shallow unconfined zone 
from 0 to 85 feet and a deeper semi-confined zone from 85 to 160 feet (Crandall, 1983).  The two water-
bearing zones were differentiated based on chemical character, pH, TDS, and the perforated interval of 
the particular well.  Overall the median TDS is slightly higher in the shallow aquifer than in the deeper 
aquifer and the water in the deeper aquifer contains water (sodium bicarbonate in character) from a 
different source.  Table P-2 provides the analysis and characterization of the water quality.   
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Table P-2.  East Mesa Water Quality 

  Zone A (85 to 160 Feet) Zone B (0 to 85 Feet) 

Chemical 
Character 

Sodium Chloride 15 wells Sodium Chloride 13 wells 

Sodium Sulfate 3 wells Sodium Sulfate 10 wells 

Sodium Bicarbonate 0 Sodium Bicarbonate 6 wells 

          

pH Range: 7.4 - 8.6 (17 wells) Range: 4.3 - 11.2 (17 wells) 

  Common: 7.4 - 8.6    Common: 6.9 - 9.0   

  4.3 - 6.4 0 4.3 - 6.4 4 wells 

  6.5 - 7.5  1 well 6.5 - 7.5 5 wells 

  7.6 - 8.6 16 wells 7.6 - 8.6 11 wells 

  8.7 - 9.7 0 8.7 - 9.7 3 wells 

  9.8 - 11.2 0 9.8 - 11.2 4 wells 

          

TDS Range: 589 - 2860 (17 wells) Range: 250 - 2620 (27 wells) 

(ppm) Common: 750- 995 9 wells Common: 434 - 787 16 wells 

  589 1 well 250 1 well 

  1270 1 well 882 - 1413 7 wells 

  1710 - 2860 6 wells 1750 - 2620 3 wells 

  7112 (1 well) 7151 (1 well) 

          

F Range: 0.2 - 1.4 (10 wells) Range: 0.1 - 1.6 (22 wells) 

(ppm) 1.9 (1 well) 3 (1 well) 

          

B 0.26 and 0.46 (2 wells) 0.41 (1 well) 

(Source: Crandel, 1983) 

P.6.6 Land Subsidence Conditions 

There is the recognition of potential land subsidence resulting from the extraction of geothermal waters 
in the Imperial Valley.  Land subsidence monitoring networks, which include the East Mesa Area, were 
established in the 1970s. Land subsidence resulting from the extraction of groundwater has not been 
identified in the East Mesa Area. 

P.6.7 Land Use Conditions 

The area included within the East Mesa Area is largely undeveloped as shown in Figure P-12.  There is 
very little groundwater pumping in the GMP area.  Starting in 2006 through present, there has been 
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some pumping along the All-American Canal as part of the seepage recovery program.  Pumping from 
the program averaged about 19,000 acre-feet per year during 2006 to 2008.  During 2010 and 2011, 
pumping averaged about 650 acre-feet per year.  The seepage recovery program has been reduced since 
the lining of the All-American Canal. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure P-12. Land Use Conditions in the East Mesa Area  
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P.7 OVERVIEW OF BASIN MANAGEMENT OBJECTIVES 

Groundwater management involves understanding the available groundwater resources in order to 
make informed decisions about meeting existing and future water needs.  Many of the Planning 
Elements listed in Table P-1 are addressed through the BMOs of the GMP.  This section provides 
guidance on establishing BMOs that will then direct the approach taken with future implementation of 
the Planning Elements. 

P.7.1 BMO Method of Management 

The state advocates the concept of Basin Management Objectives (BMOs) that are locally developed 
guidelines for groundwater management that describe actions to be taken by well owners in response 
to well monitoring data.  The BMOs allow for more generalized objectives to be developed that are 
quantified and measureable so that improvements in groundwater management can be tracked and 
monitored.  The BMO concept was also developed to meet the groundwater management needs within 
a basin that has different groundwater users and/or overlapping jurisdictional agencies.  This approach 
allows the BMO concept to overcome some of the common difficulties associated with defining safe 
yield and overdraft in a groundwater basin.   

A feature of the BMO method includes the flexibility to modify management objectives as knowledge of 
a basin increases.  Each area or groundwater subbasin can set its own BMO for one or more wells within 
the area and pursue its specific groundwater management goals as long as they do not negatively affect 
neighboring areas.  This is a key concept of BMO development – that water management practices or 
activities in one management area should not negatively affect the water management objectives of 
another area. 

The BMO method of management seeks to protect a basin from: 

Unacceptable Depletion of Groundwater in Storage – reduction of groundwater storage where harmful, 
sometimes permanent, effects take place 
Degradation of Groundwater Quality – can be from natural deposits or manmade activities 
Protect Against Potential Inelastic Land Surface Subsidence - Inelastic land subsidence is a permanent 
lowering of the ground surface resulting from compaction of geologic materials caused by groundwater 
extraction 
Protect Against Adverse Impacts to Surface Water Flows – increases in natural stream/river recharge 
occurs with lowering groundwater elevations when a hydraulic connection exists between both.  Changing 
groundwater elevations effects on a stream/river with no hydraulic connection has no effect on recharge 
amounts (recharge is at the maximum amount) 
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Groundwater Monitoring and Assessment – Monitoring of the different groundwater attributes (e.g., 
water elevations, water quality, surface water flows and quality, and subsidence) and reporting are 
mandatory for proper management.  Compliance with BMOs is measured by the comparison with 
reported monitoring results 

The preparation of the BMOs includes a variety of actions that are required by the Water Code, 
recommended by DWR Bulletin 118 California’s Groundwater (DWR, 2003), and identified as optional 
programs under the Water Code.  These actions are grouped into the following groundwater 
management components: 

• Stakeholder Involvement 
• Groundwater Monitoring and Data Collection 
• Groundwater Resource Protection 
• Groundwater Sustainability 
• Planning Integration 

The relationship of these components to the protection measures (to be addressed by future BMOs) 
identified above is presented in Table P-3.  Each of these components is described in more detail in this 
section. 

Table P-3.  Groundwater Management Component Summary 

Groundwater Management 
Components 

Basin Management Objectives 

Unacceptable 
Depletion of 
Groundwater 

Reduce
 Degradation 

of 
Groundwater 

Quality 

Protect 
Against 

Potential 
Inelastic 

Land 
Surface 

Subsidence 

Protect 
Against 
Adverse 

Impacts to 
Surface Water 

Flows 

Groundwater 
Monitoring 

and 
Assessment 

Component Category 1: Stakeholder Involvement 
1.1 Involvement with 

Stakeholders and Public X    X 

1.2 Formation of a GAC for GMP 
Development and 
Implementation 

X    X 

1.3 Coordination with Other 
Agencies 

X X  X X 

1.4 Coordination with Other 
Water Management Planning 
Efforts 

X    X 

Component Category 2: Groundwater Monitoring and Data Collection 
2.1 Groundwater Elevation 

Monitoring 
X    X 

2.2 Groundwater Quality 
Monitoring 

 X   X 

2.3 Inelastic Land Subsidence 
Monitoring 

  X  X 

2.4 Data Management and 
Project Reporting  

X X X X X 

Component Category 3: Groundwater Resource Protection 
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Groundwater Management 
Components 

Basin Management Objectives 

Unacceptable 
Depletion of 
Groundwater 

Reduce
 Degradation 

of 
Groundwater 

Quality 

Protect 
Against 

Potential 
Inelastic 

Land 
Surface 

Subsidence 

Protect 
Against 
Adverse 

Impacts to 
Surface Water 

Flows 

Groundwater 
Monitoring 

and 
Assessment 

3.1 Well Construction, 
Abandonment and 
Destruction Policies 

 X    

3.2 Wellhead Protection 
Measures 

 X    

3.3 Monitor Contaminated and 
Poor Quality Groundwater 

 X   X 

3.4 Control of Saline Water 
Intrusion 

 X   X 

Component Category 4: Groundwater Sustainability 

4.1 Replenishment of High 
Quality Groundwater 
Extracted by Water 
Producers  

X  X X  

4.2 Construction and Operation 
of Recharge, Storage, and 
Extraction Projects 

X X X X  

4.3 Management of Sustained 
Groundwater Levels X X X X  

4.4 Modeling and Technical 
Analysis  

X    X 

Component Category 5: Planning Integration 
5.1 Existing Integrated Planning  

Efforts (Urban Water  
Management Planning, 
DWSAP  
Program, Land Use Planning, 
and  
Integrated Surface water and  
Groundwater Modeling)  

X X X X X 

 
 

P.7.2 Component Categories 

P.7.2.1 Stakeholder Involvement 

The management actions taken by the future governance body may have a wide range of impacts on a 
broad range of individuals and agencies that ultimately have a stake in the successful management of 
the basin. The local urban water consumer may be most concerned about water rates or assurances that 
each time the tap is turned a steady, safe stream of water is available. To the industrial, agricultural, or 
agricultural-residential private well owner, they want to make sure their wells are safe from dewatering 
and degradation of water quality, and that energy costs do not increase significantly.  To the 
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environmental community and non-governmental organizations, they will want assurances that 
management of the basin does not create adverse environmental effects in the region. 

P.7.2.2 Groundwater Monitoring and Data Collection 

At the heart of any management program is a monitoring program capable of assessing the current 
status of the basin and predicting responses in the basin as a result of future management 
considerations. The program includes monitoring groundwater elevations, monitoring groundwater 
quality, monitoring and assessing the potential for land surface subsidence resulting from groundwater 
extraction, and developing a better understanding of the relationship between surface water and 
groundwater.  Also important is the establishment of monitoring protocols to ensure the accuracy and 
consistency of data collected. 

P.7.2.3 Groundwater Resource Protection 

Groundwater protection is the most critical component of ensuring a sustainable groundwater resource. 
Resource protection includes both the prevention of natural and manmade contamination from 
entering the groundwater basin and the remediation of existing contamination plumes. Prevention 
measures include proper well construction and destruction practices, development of wellhead 
protection measures, and protection of recharge areas. Measures to prevent contamination from 
human activities as well as contamination from natural substances such as saline water bodies from 
entering the potable portion of the groundwater system will be addressed as part of this component 
category. 

P.7.2.4 Groundwater Sustainability 

The “Long-term Average Sustainable Yield” definition for the East Mesa Basin has not been developed.  

Upon the setting of a safe yield and adoption of the future GMP, monitoring will be required for 
purposes of determining the average groundwater extraction calculated over a period of time 
commencing with the adoption of the GMP.  Monitoring and reporting results, measured against the 
BMOs, is an action required by the governance body. To ensure a long-term sustainable resource, the 
basin users will need to follow the BMOs and the agreed-upon consequences of exceedance.  Typical 
actions can include reduced pumping in the wet years, or some form of monetary compensation to 
produce effective conjunctive-use programs. 

P.7.2.5 Planning Integration 

The need to integrate water management planning on a regional scale is a high priority.  The potential 
widespread uses of the basin and diversity of potential users requires full integration of the East Mesa 
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Basin into the Imperial Region’s IRWMP and Water Forum efforts.  As part of the GMP development 
process, each of the local and regional beneficiaries of the managed basin need to integrate this new 
water supply source and identify the governance and contributions to ensure the basin’s management.
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P.8 NEXT STEPS - PLAN DEVELOPMENT AND IMPLEMENTATION 

 

P.8.1 Forming a Groundwater Forum 

The creation of a Groundwater Forum implies a public stakeholder driven process with the following key 
interest groups: 

• Public agencies 
• Private domestic groundwater pumpers (if applicable) 
• Agricultural pumpers 
• Environmental  
• Special interests  

 
The commitment and engagement of the stakeholders will drive the content and schedule of the GMP 
development.   Since the East Mesa Area is largely undeveloped, the number of interested parties will 
be limited with many who may not have overlying uses taking place in the area, but do have an interest 
in the basin’s management.  The process can take anywhere from one to three years to complete, 
depending on the final selection of stakeholders. Regardless of the number of stakeholders, the 
following steps should be followed to meet the state’s requirements for a GMP: 

P.8.1.1 Stakeholder Assessment 

This step begins the process of understanding who should be contacted and interviewed to understand 
the issues and underlying interests currently held by the full spectrum of potentially affected interest 
groups.  It is often in this step where new information is provided on individuals who should be 
interviewed.  Based on the interviews, a stakeholder assessment report is developed to provide 
recommendations on which interest groups should be represented and who the people are that will be 
invited to the newly formed Groundwater Forum.   

P.8.1.2 Collecting and Understanding the Issues 

This step is about allowing the forum members an opportunity at the beginning of the process to hear 
the interests of all who are sitting at the table.  The issues are documented, published, and held to 
provide assurance that each issue will be addressed throughout the Groundwater Forum process. 
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P.8.1.3 Developing a Charter 

This step refocuses the forum members from a position of one against many to begin working as a single 
group working within a set of ground rules and charged with creating a GMP and governance structure 
where the health of the East Mesa basin is guaranteed and the issues of all Groundwater Forum 
members are addressed in some manner.  

P.8.1.4 Providing the Necessary Education 

This step takes much of what is learned during the stakeholder assessment and outlines an acceptable 
education phase based on the wide range of backgrounds of those sitting at the table.  The education 
phase is imperative to having the forum members understand the need to include the required Planning 
Elements in Table P-1.  The scope of education can contain, but is not limited to, the following: 

• Land Use Planning and Need for Determination of Water Supply Sustainability as Per SB 610 
• Urban Development and Planning for Use of Groundwater and Surface Water 
• Industrial Uses of Groundwater 
• Groundwater and Hydrogeology in Laypersons Understanding (create Groundwater Digest) 
• Well Construction, Uses, and Potential Impacts 
• Ground Subsidence and Impact on the East Mesa Area 
• Groundwater Contamination 
• Conjunctive-use and Groundwater Banking 
• Groundwater Banking Accounting Framework (for sale of banked water to outside basin 
users) 
• Governance Options for East Mesa Area 

P.8.1.5 Begin the Stages of the GMP Development 

This step typically involves a water resources consultant to begin writing the chapters of the GMP, 
starting with the “Water Resources Setting for East Mesa Area” provided in Chapter 6.  Each chapter is 
drafted, reviewed, and approved by the forum members. 

P.8.1.6 Develop Consensus on BMOs 

This step will likely take a fair amount of time in developing the language for the BMOs to ensure they 
address the Planning Elements and, at the same time, the forum member’s issues taken in the second 
step of the GMP development process.  The actions and consequences of inactions are framed to give 
the BMOs “teeth” in the amount agreed upon by the forum members. 
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P.8.1.7 Achieve Consensus on Governance Structure 

This step is about who will implement the GMP once it has been adopted, and how will the 
implementation be funded.  There are three to four different governance and finance models that will 
be discussed in the education step above.  Legal counsel is typically advisable to understanding the 
implications of one governance structure over another.  Each basin is unique in the formation and 
makeup of the governance body and how GMP activities are funded. 

P.8.1.8 Final GMP Completion and Adoption 

This step solidifies the steps above into a single document approved, through consensus, by the forum 
members.  Each of the members will take the GMP back to the respective boards (if applicable) for 
adoption and approval of funding for implementation. 

P.8.1.9 Form Governance Body for GMP Implementation 

This final step commences the implementation of the GMP in perpetuity and seeks approval of the GMP 
by the CDWR.  The governance body will decide on ground rules and leadership to ensure proper 
representation and equal voice.  Level of funding will often play a role in the initial implementation 
phase on deciding how monitoring, reporting, and enforcement will be done. 

P.8.2 A Road Map for Successful Implementation of the GMP 

After the GMP is adopted and governance and funding is in place, there are four categories of primary 
focus to successfully implement the required Planning Elements in Table P-1.  These categories and the 
individual tasks (developed specifically for the East Mesa Area) within each are listed in Table P-4.  This 
table is formatted to be used by the governing body to track and then report on how each category 
progresses over time.  Each task should be revisited once a year and a plan made for the subsequent 
year to continue moving forward.  The annual or biennial State of the Basin report will communicate the 
progress of implementation, including monitoring and reporting, with CDWR. 
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Table P-4.  Summary of Plan Implementation Progress 

Component Category 
Priority/  
Status 

Implementation Schedule Stakeholder and Agency Participation 

Reoccurring 
(Annual) 

Within 
Three-
Years 

Beyond 
Three 
Years 

Groundwater 
Advisory 

Committee 

Imperial 
County 

Imperial 
Irrigation 
District 

Imperial 
Region 
IRWMP 

Component Category 1:  Stakeholder Involvement and Coordination       

1.1 Involvement with Stakeholders and Public                 

1.  Provide public briefings at meetings (Water Forum, Board Meetings, Other) 
and GMP annual meetings regarding GMP implementation progress. 

                

2.  Work with private groundwater users and local water purveyors to maximize 
outreach on GMP activities. 

                

1.2 Formation of a Groundwater Advisory Committee for GMP 
Development and Implementation                 

1.  Invite local agencies that are managing groundwater, local advisory 
committees, and private well owners to participate on GAC through Steering 
Committee 

                

2. Develop a semi-annual GAC meeting schedule to report on the state of the 
East Mesa Area and address ongoing issues.  These meetings may be 
incorporated into ongoing projects in the East Mesa Area as appropriate. 

                

3. Develop a formal mechanism  for ongoing implementation of this GMP that 
includes a Steering Committee and Technical Advisory Committee 

                

1.3 Coordination with Other Agencies                 
1.  Coordinate with agencies with land use planning authority to coordinate land 

use planning regulations with groundwater management activities. 
                

                  

1.4 Integration with Other Water Management Planning Efforts                 
1.     Integrate with Imperial Region IRWMP Efforts.                 
                  

Component Category 2:  Groundwater Monitoring and Data Collection       

2.1 Groundwater Elevation Monitoring                 
1.     Coordinate with local purveyors, Imperial County, DWR, and other basin 

groundwater extractors to identify additional appropriate wells for 
monitoring in addition to the County’s water level monitoring. 

                

2.     Coordinate with local purveyors, Imperial County, DWR, and other basin 
groundwater extractors to ensure that the selected wells are maintained as 
part of a long-term monitoring network. 
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Component Category 
Priority/  
Status 

Implementation Schedule Stakeholder and Agency Participation 

Reoccurring 
(Annual) 

Within 
Three-
Years 

Beyond 
Three 
Years 

Groundwater 
Advisory 

Committee 

Imperial 
County 

Imperial 
Irrigation 
District 

Imperial 
Region 
IRWMP 

3.     Coordinate with local agencies, DWR, and other basin groundwater 
extractors to ensure that needed water level data are collected, verify that 
uniform data collection protocols are used among agencies, and confirm 
that data sharing and archiving procedures are implemented. 

                

4.     Consider ways to fill gaps in the monitoring well network by identifying 
additional suitable existing wells or identifying opportunities for constructing 
new monitoring wells. 

                

5.     Annually assess groundwater storage and elevation trends and conditions 
based on the network.  Compare current trends to historical trends.  
Present findings to DWR and coordinate on future program modifications. 

                

6.     Establish Monitoring Entity in California Statewide Groundwater Elevation 
Monitoring Program. Submit groundwater elevation data to DWR annually. 

                

7.     Assess the adequacy of the groundwater storage and elevation monitoring 
well networks annually. 

                

2.2 Groundwater Quality Monitoring                 
1.   Coordinate with County to ensure that the selected wells are maintained as 

part of a long-term monitoring network. 
                

2.   Consider ways to fill gaps in the monitoring well network by identifying 
additional suitable existing wells or identifying opportunities for constructing 
new monitoring wells. 

                

3.   Coordinate with County, other basin groundwater extractors, and other local, 
State, and federal agencies to identify where wells may exist in areas with 
sparse groundwater quality data.  Identify opportunities for collecting and 
analyzing water quality samples from those wells.  If wells are sampled 
through other programs, coordinate with the appropriate agency on sharing 
of data. 

                

4.   Assess Current groundwater trends in comparison to historical trends.  
Present findings to DWR and coordinate on future program modifications. 

                

5.   Assess the adequacy of the groundwater quality monitoring well network 
annually. 

                

2.3 Inelastic  Land Subsidence Monitoring                 
1.   Coordinate with DWR on the necessity of developing and implementing a 
monitoring program. 

                

2.   Explore funding opportunities for the installation of subsidence 
extensometers and other benchmarks to perform periodic repeat-level surveys 
at the benchmarks if a monitoring program is determined to be warranted. 

                

3.   Educate local agencies on the potential for land surface subsidence and 
signs that could be indicators of subsidence. 

                

2.4 Data Management System                 
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Component Category 
Priority/  
Status 

Implementation Schedule Stakeholder and Agency Participation 

Reoccurring 
(Annual) 

Within 
Three-
Years 

Beyond 
Three 
Years 

Groundwater 
Advisory 

Committee 

Imperial 
County 

Imperial 
Irrigation 
District 

Imperial 
Region 
IRWMP 

1.   Continue to coordinate with County and other water purveyors to determine 
what types of data are currently available and in what formats. 

                

2.   Develop data management methods on an “as needed” basis for data 
determined critical to the management of water resources in the Basin. 

                

2.5 Project Reporting                 
1.   Reporting groundwater levels to DWR as part of CASGEMs Program                 

2.   Establish Annual Monitoring Report Format to support annual reporting in 
the East Mesa Area 

                

3.   Develop implementation reporting format to communicate GMP progress to 
stakeholders and interested parties.  

                

Component Category 3: Groundwater Resource Protection       

3.1 Well Construction, Abandonment and Destruction Policies                 
1.   Schedule a meeting with the County Department of Public Health, interested 
M&I water purveyors, and private well owners to facilitate the exchange of 
information of existing County well ordinances and discuss possible new 
ordinances. 

                

2.   Request copies of the most recent delineated investigation borders for 
remediation sites or other known groundwater contaminant sources to; County, 
M&I water purveyors, and private well owners within the Basin for their review 
and possible use. 

                

3.   Provide support to local agencies and private well owners on well 
construction, destruction, and abandonment as requested.  For example, 
providing access to existing analysis on subsurface hydrogeology for the 
construction of new wells. 

                

                  

3.2  Wellhead Protection Measures                 

1.   Request that municipalities provide vulnerability summaries from the 
DWSAP to the GAC to be used for guiding management decisions in the basin. 

                

3.3 Monitor Contaminated  and Poor Quality Groundwater                 
                  

3.4 Control of Saline Water Intrusion                 
1.   Request information from the RWQCB and other responsible agencies with 
regard to water quality concerns within East Mesa Area. 

                

Component Category 4: Groundwater Sustainability       

4.1 Replenishment of High Quality Groundwater Extracted by Water 
Producers                 

1.   Complete analysis of groundwater recharge areas in East Mesa Area                 
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Component Category 
Priority/  
Status 

Implementation Schedule Stakeholder and Agency Participation 

Reoccurring 
(Annual) 

Within 
Three-
Years 

Beyond 
Three 
Years 

Groundwater 
Advisory 

Committee 

Imperial 
County 

Imperial 
Irrigation 
District 

Imperial 
Region 
IRWMP 

2.   Collaborate with other resource organizations to encourage protection of 
recharge areas. 

                

4.2 Construction and Operation of Recharge, Storage, and Extraction 
Projects                 

                  

4.3 Additional Groundwater Management Opportunities                 
                  

4.4 Modeling and Technical Analysis                  
1.   Develop modeling goals and objectives to guide model update                 

2.   Identify additional technical analyses necessary to support model update                 

Component Category 5: Planning Integration         

5.1 Existing Integrated Planning Efforts          
1.   Include as part of Imperial Region IRWMP         

2.   Groundwater Surface Water Modeling and Banking Investigation         
Key: 
DW = California Department of Water Resources 
DWSAP = Drinking Water Source Assessment and Protection Program 
GAMA = Groundwater Ambient Monitoring and Assessment Program 
GMP = Groundwater Management Plan 
LUST = Leaky Underground Storage Tank 
MWC = Mutual Water Company 
OES = Office of Emergency Services 
RWQCB = Regional Water Quality Control Board 
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IMPERIAL IRWMP ASSESSMENT 

 

IMPERIAL REGION OVERVIEW 

The Imperial Region is located in Imperial County, between the Colorado River and the Salton Sea, 
California's largest saltwater lake.  The area selected for the Imperial Region lies completely with 
CDWR’s Colorado River Hydrologic Region and entirely within the State Water Resources Control Board, 
Colorado River Basin Region (Region 7). To the south, the boundary is based on the international border 
with the Republic of Mexico. The figure below shows the general location of the Imperial Region, region 
boundaries, major Imperial Irrigation District (IID) water delivery facilities, and other major regional 
water delivery infrastructure.    
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The region relies almost exclusively on imported water supplies from the Colorado River, although 
limited groundwater development has occurred in areas outside of the IID water service area and place 
of use, including the West Mesa and East Mesa areas.   

The Imperial Region is neighbor to San Diego and Riverside counties.  As of the 2010 census, the Region 
had a population of approximately 190,000, with around 175,000 living in cities and 15,000 in outlying 
areas. The Region’s population centers are generally located on the expanse of flatlands in the Imperial 
Valley; however, the City of Mexicali just across the border has a population of over one million which 
contributes to the economic and commercial vitality of the Region. The Region abuts the Borrego IRWM 
region to the west and portions of the Coachella IRWM region to the north, and is bounded by 
surrounding mountain ranges to the east.  The Coachella Valley is to the north and the Mexicali Valley 
(Baja California, Mexico) to the south, both of which lie within the Salton Sea watershed.  

The Region’s desert climate is characterized by generally high temperatures and low average rainfall of 
around three inches per year; however, irrigation water is available year round, supplied wholly from 
the Colorado River via the All-American Canal by the Imperial Irrigation District. As a result, the area is 
highly suitable for agriculture, which has supported the economic growth and establishment of 
population centers in and around the Imperial Valley.  
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The need for balancing municipal, commercial, and industrial (MCI) and environmental demands with 
agricultural demands creates a unique situation for the area’s water needs and effective water 
resources management. Agricultural water accounts for approximately 97 percent of the delivered 
water, making possible Imperial County’s ranking as one of the top ten agricultural regions nationwide. 
The remaining three percent is delivered to seven municipalities, one private water company, two 
community water systems, a variety of industrial users and rural homes or businesses, and to 
recreational and environmental users.  

The Imperial Region includes seven incorporated cities; Imperial, Brawley, El Centro, Westmorland, 
Holtville, and Calexico, and a number of unincorporated communities, Calipatria, and Niland (CDP) to 
the north; Heber, Seeley (CDP), and the Naval Air Station in the center; and Ocotillo/Nomirage in the 
West Mesa area. 

REGIONAL ACCEPTANCE PROCESS (RAP)  
 
CDWR developed the RAP to provide pertinent information on Integrated Regional Water Management 
(IRWM) region boundaries, make-up and culture; so that CDWR can confirm that the region can operate 
as defined by the California Water Code (CWC).  IRWM regions must be approved by CDWR and 
accepted into the IRWMP grant program before submitting an application for and receiving IRWMP 
grant funds.  The RAP is the first step to becoming a recognized IRWMP region.  

IID and Imperial County agreed to sponsor a collaborative process involving Imperial Region 
stakeholders to develop an IRWMP, and IID retained GEI Consultants, Inc. to spearhead the RAP and 
IRWMP process. GEI Consultants, in turn, retained the Center for Collaborative Policy (CCP) to facilitate 
the development of the Plan. 

The Imperial Region, as defined above, was accepted by CDWR in September 2009. The next steps in the 
development of the Imperial IRWMP were to identify as many stakeholders as possible within the 
Region and request that they participate in the development of the IRWMP and then to convene a 
group of stakeholders who would represent the various agencies, organizations and interests in the 
Imperial Region in the development of the Imperial IRWMP.  

Once that was done, a stakeholder assessment was undertaken. Stakeholders representing the various 
interests and agencies were identified and interviews carried out, mainly by telephone.  
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PURPOSE  

The CCP facilitator conducted interviews of potential stakeholders in the Imperial Region to determine 
the feasibility of providing facilitation services in support of the development of an Imperial IRWMP.  
The proposed assessment was part of the outreach process for the Imperial IRWMP.  

The objectives of the assessment were: 

• Identify issues of importance to stakeholders and interested parties that should be addressed in 
an Imperial IRWMP. 

• Obtain information to further develop the scope of work for the IRWMP.  

• Determine how stakeholders can work together to collaboratively prepare the IRWMP for the 
Imperial Region. 

• Explore ways in which to improve relationships among stakeholders and interested parties in 
the Imperial Region. 

• Encourage participation in the Imperial IRWMP process 

• Identify additional potential participants in the Imperial IRWMP. 

The assessment also proved to be a useful tool to provide the facilitator with a firm foundation for the 
subsequent facilitated stakeholder involvement processes by familiarizing the facilitator with 
background information on the Imperial Region, issues and conflicts among its citizens, and interests 
and positions of potential stakeholders and interested parties who would participate in the 
development of the Imperial IRWMP. 
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APPROACH 

IID generated a list of potential stakeholders throughout the Imperial Region. A wide net was cast 
through the diligent efforts of IID staff. The GEI consultant, CCP facilitator and IID program manager 
formulated questions designed to provide the sought after information. (See attached questionnaire.)  
The assessment relied almost entirely on individual and group interviews.   

CCP sought to interview stakeholders who represented the range of water interests throughout the 
region including agriculture, renewable energy, municipalities, Imperial County, IID, environmental 
justice groups, and other environmental groups. Many potential stakeholders were contacted to 
determine their interest in the IRWMP process. The list of interviewees was expanded as individuals 
from interest groups of the Imperial Region suggested other potential participants.  

Interviews were scheduled with those who agreed to participate. CCP conducted 29 interviews in 
January through March 2010 with one additional interview in October 2010. There were some 
interviews in which more than one individual participated so the total number of interviewees was 35. 
(See attached interviewee list.) 

All interviews were confidential. The CCP facilitator who conducted the interviews has not attributed 
specific comments to individuals in this report.  She will not share interview data with any agencies or 
interest groups.  CCP has summarized the information gathered during the assessment to identify 
stakeholder concerns, areas of agreement and areas of discord in order to develop recommendations 
related to facilitation of the IRWMP.  

 

All responses in this report were supplied by the interviewees 

Data were not verified by CCP 
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INTERVIEW FINDINGS 
 

Water Issues and Challenges:  What are the main physical water issues or challenges in the 
Imperial Region that need to be addressed? 

Water supply 

Background information 
Before the Quantification Settlement Agreement (QSA), water supply was not an issue in the 
Imperial Region. The QSA/Transfer Agreements created changed circumstances under which IID 
must manage the region’s major water source.  Specifically, resolution of interregional and 
interstate conflicts has resulted in supply constraints for IID customers that now must be 
resolved at the local level.  QSA/Transfer Agreements and related Colorado River operating 
policies represent the baseline conditions for the IRWMP.   

California’s share of the Colorado River is fixed and finite at 4.4 million acre-feet (MAF) per year 
under most conditions.  The seniority of the IID water right is confirmed in the QSA/Transfer 
Agreements for the term of the QSA and is effectively capped at 3.1 MAF per year (consumptive 
use, measured at Imperial Dam). In addition, the QSA/Transfer Agreements in total require IID 
by 2027 to reduce its net annual consumptive use of Colorado River water by over 408,000 AF, 
with the conserved water to be transferred out of the Imperial Region. The result of these water 
transfers is to effectively reduce IID’s annual supply to between 2.6 and 2.7 MAF of consumptive 
use measured at Imperial Dam. 1 Although this amount is anticipated to meet existing demands 
in most years, most interviewees were very concerned by the reduction in the Colorado River 
allotment to IID. 

• Almost all interviewees agreed that the major challenge facing the Imperial Region is keeping 
as much Colorado River water as possible for use in the Imperial Region.  

They expressed concern that the reduction of the supply could adversely affect the population 
of Imperial County. Interviewees exhibited frustration that they had very little influence on the 
outcome of the QSA. They noted that the population of Imperial County was very small; 
approximately 185,000 and that MWD, SDCWA and CVWD who serve millions of people outside 
the region seek to acquire additional Colorado River water currently allotted to IID. Due to its 
small population, the region has little political clout. The region must share a congressman with 
the Coachella Valley which doesn’t allow Imperial a lot of influence on legislative matters.  
Interviewees noted that Water Forum stakeholders would need to address this challenge of 
keeping as much water as possible for use in the Imperial Region and that the IRWMP should 
provide opportunities for creative solutions. 

                                                           
1 This amount is somewhat less than the amount IID has historically delivered to its users, as measured inside its 
service area. 
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• Develop the capacity to store raw water – water banking 

Interviewees suggested one possibility for keeping as much Colorado River water in the Imperial 
Valley as possible is to develop a water bank for storage of raw water during underrun years.2 
Given the flat topography of the region, there is not ability to store much Colorado River water. 
The region needs to develop groundwater storage capacity to store raw water in underrun 
years. If not, the excess water (up to 200,000AF) will go to agencies with the next priority, 
including MWD. The IRWMP should address possible storage projects.  Many acknowledged that 
this would be very expensive. Some suggested that it may be possible to develop more than one 
storage area and designate different water banks. 

• Maintain a water supply that will be able to accommodate future demand but that also 
includes maintaining a reliable supply for agriculture.  

Several interviewees were of the opinion that there must be enough water to allow for 
municipal, commercial and industrial (MCI) growth, but not economically at the expense of the 
farmers and other current water users. In addition, many pointed out that diversity of the 
economy is necessary to encourage economic development and attract people to the region, 
but that diversity should exist without destroying a long-standing way of life in the Imperial 
Valley – farming.  

• Groundwater -  East Mesa has supply to possibly develop  

A few interviewees reported a large supply of groundwater in the East Mesa area and stated 
that existing studies of the area should be reviewed and new studies should be undertaken to 
ascertain the amount of water available and the feasibility of accessing the supply.  

• Groundwater – West Mesa 
It was noted that communities in the West Mesa area use groundwater rather than Colorado 
River water. Their water is extracted from a sole-source aquifer, which is overdrafted and 
continues to decline. 

General Perceptions: What is your perception of the general public’s understanding of water issues? 

Several interviewees agreed that there is a general lack of understanding of water issues among the 
citizens of the region, with the general public being mainly concerned with rising water rates.  All of the 
cities with the exception of the City of Imperial are disadvantaged communities and many of their 
citizens struggle to pay for water. 

Interviewees pointed out that the perception of many citizens is that agricultural crops waste water. 
They don’t understand farming practices in the region. Farmers explained that one often sees water 
draining from the fields through pipes that flow into the drains.  This is tilewater. When a field is 
irrigated, enough water has to be provided to meet the crop requirement and to run through the soil 
                                                           
2 Underrun year is a calendar year when IID does not use its total allotment of Colorado River water. 
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and leach out salt, which is discharged into a drain.  Tilewater is too salty to be recycled. Tailwater drains 
by gravity off the surface of the fields, is collected at the end of the field and then flows into tailwater 
boxes and into the drain. By means of a tailwater return system, tailwater can be returned to the head 
of the field and used for irrigation.  

• The interviewer noted that a goal of the stakeholder process and an outcome of the Water 
Forum should be to educate the general public about water issues. 

Water Issues and Challenges – Your Organization:  What are the main issues and or 
challenges that your organization experiences related to water? 

Agricultural  

Agriculture, with a production value of just under $1.6 billion in 2010, is the No. 1 industry in the 
Imperial Valley.  Farmers receive 97% of the water delivered but make up only a small portion of the 
population. The perception of several non-farmer interviewees was that many farmers are greedy and 
want to sell water for a profit. Some interviewees noted that this perception is not entirely correct – 
that there are families who have a long history of farming in the valley who want to continue to farm. 
However, it was noted that there are also farmers willing to sell their land if the price is right. One 
stakeholder opined, “The reason the Imperial Valley exists is for agriculture. If you take farming away, 
you have nothing. The agricultural industry in the Imperial Valley supplies food for the whole nation. 
Water for agriculture should be a priority.”  

Common concerns/Issues/possible solutions 

• On-Farm Water Conservation  
There is a perception among the non-farming community that farmers waste water and should 
practice more water conservation. Several interviewees familiar with farming noted that there is 
a problem is defining what constitutes conservation in farming techniques and these may differ 
from area to area. For example, a farmer who previously flooded his crops, then stopped that 
practice and instead installed a drip irrigation system, would consider the drip system to be a 
method of water conservation.  But, another opinion would be that the farmer should already 
have been using a drip irrigation system, so the installation of one is not an extraordinary 
conservation method.  
 
Many interviewees suggested that the farmers should decide on the most appropriate and 
efficient conservation methods. Some suggested that classes on innovative conservation 
methods should be offered and that farmers would employ appropriate conservation methods if 
they had an opportunity to learn about them. One interviewee noted that it may be costly to 
change methods of farming to improve conservation or to install equipment which would 
improve conservation.  Farmers would be more willing to employ conservation measures if they 
received some compensation. 
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It was noted that farmers are often advised to plant crops that are more efficient in their use of 
water. But the farmer has to take into account several factors. For example, Bermuda grass uses 
a lot of water and has little feed value, but it is exported to Japan and China and is important in 
the balance of trade.  Alfalfa is a crop that requires a lot of water and has no food value for 
humans, but is important feed for dairy. 
 

• Farmer Organizations 

Water Conservation Advisory Board (WCAB)  

The WCAB advises the IID Board of Directors. Opinions differed about the effectiveness of the 
WCAB. 

Some interviewees think that the WCAB is ineffective. Although the IID board appoints the 
WCAB members, the Board doesn’t consult with the WCAB nor listen to their suggestions.  It 
was suggested that the farmers should pick WCAB representatives, not the IID board. That 
would give the WCAB more freedom to give advice as they would not be beholden to a Board 
member. 

Another view was that WCAB needs to be more inclusive. A suggestion was made to add a 
community member. 

Imperial County Farm Bureau (ICFB) 

Imperial County Farm Bureau is the largest in the state with 32 board members. The ICFB 
includes farm service providers as well as growers.  Farm bureau members are diverse and 
cannot be characterized as taking one position or having one opinion. Some inactive farmers 
maintain their ICFB membership. 

Observations concerning the ICFB  

• Some interviewees claim that the farm bureau is controlled by the Imperial Group, which is 
a group that wants to split the IID into two boards, one to govern power and one to govern 
water.3 

 

                                                           
3 “A number of agricultural landowners — organized as The Imperial Group — are challenging the IID’s authority to enter 
into transfer agreements without participation by the agricultural landowners. They are concerned about how the transfer 
funds will be used. Instead of the IID’s undefined use of funds, The Imperial Group has prepared a nine-point plan that 
would commit the funds to improved irrigation technology, community services such as education and health, and 
economic development.  

“They oppose the IID’s plan to maintain the status quo. Doing so will result in a decline in the economic health of Imperial 
County. The Imperial Group’s approach will support new jobs, new housing, improved schools, better health care and the 
attraction of new business to the region.”  

The Imperial Group.  <http://www.imperialgroup.info/>  

 

http://www.imperialgroup.info/info_9pt.php
http://www.imperialgroup.info/
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• Interviewees noted that some Farm Bureau members are of the opinion that they since they 
own the land, they can sell their water. Some landowners believe the water is their 
property, and IID only delivers it and has no right to enter into a transfer. 

 
• Interviewees reported that some Farm Bureau members cited as preferable the policy in the 

Palo Verde Irrigation District (PVID) whose water is tied to the land. PVID is controlled by the 
landowners with one vote per acre.  

 
• Some interviewees noted that some Farm Bureau members are of the opinion that water is 

owned by the public. Since the IID board members are elected by the public, they can do as 
they please. Others pointed out that IID holds the water in trust and the water has to be 
used reasonably and beneficially. 

Renewable Energy - Geothermal  

The predominant source of power generation in the Imperial Valley is geothermal due to the unique 
geography of the Salton Sink. As of spring 2012, over 600 MW is being produced from geothermal, all of 
which is sold outside of the region. IID owns/operates nameplate amount and type of generating units in 
the Imperial Region, as follows: 335 MW of natural gas fired steam or combined cycle units; 115 MW of 
natural gas fired gas turbine units; 25 MW of diesel fired gas turbine unit; 85 MW of hydro units. Some 
of the above natural gas fired units have dual fuel firing capabilities. 

 Geothermal plants require water for cooling during power production.  Different methods are 
employed in the Imperial Valley. For example: 

Cal Energy operates 10 geothermal plants in the Salton Sea Known Geothermal Resource Area (KGRA). 
This resource has the highest available geothermal fluid temperatures of any of the Imperial Valley 
geothermal sites, lending it well to flash steam generation technology.  Flash steam plants generate 
some of their required water as part of the power generating process. Supplemental water is provided 
by IID. 

Ormat Technologies, Inc. operates power plants in the East Mesa KGRA. East Mesa resource has 
generally lower temperatures than the Salton Sea resource and primarily supports binary cycle 
geothermal plants. Water usage is higher than for other types of thermal power plants, which is typical 
of plants using lower temperature resources.4  

Controversy exists among the residents, especially between the members of geothermal industry and 
agriculture industry, concerning the value of geothermal for the Imperial Region:  

                                                           
4 For an in-depth discussion of Imperial Region geothermal activity, see Doering, Brandon and Jordan, Eddie. “Imperial Irrigation 
District Power Plant Water Use Evaluation.” TM to GEI Consultants, Inc. 11 Aug 2009. Imperial IRWMP Appendix L. 13 Sep 2012. 

. 
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• Some interviewees noted that the geothermal industry is perceived as a threat to agriculture. 
The renewable energy industry provides low level jobs, and there is concern that laborers will 
leave farming and work in the geothermal plants because they will receive higher wages. In 
which case there would not be enough laborers to harvest crops.  
 

• It was noted that as farmers (agricultural lands) go out of production, the water supply available 
for industry and commercial use will increase. 
 

• Some interviewees’ perception is that geothermal plants require a disproportionate share of 
water for operation.  Ormat in particular was accused of being a ‘‘water hog”. 
 

• However, other interviewees stated that MCI uses only 3% of the water consumed in the 
Imperial Region. 5,6 
 

• Several interviewees are in favor of increasing the number of geothermal plants in the Imperial 
Valley. In their opinion, the geothermal industry will provide new jobs, which are necessary to 
boost the economy of the region. Presently, Imperial County has the highest percentage of 
unemployed in the State.   
 

• Other interviewees noted that when fields are taken out of production in favor of other types of 
industry, there is a loss of jobs which causes a negative impact on the economy. 
 

Environmental Justice 
 
All incorporated cities except the City of Imperial and all unincorporated areas of Imperial County are 
considered disadvantaged communities (DACs) by the CDWR.  

 
• Some interviewees think that residents in the DACs have a means to express their concerns 

through city councils, or the County Board of Supervisors.  
 

• A few interviewees pointed out that many citizens are not knowledgeable about how to 
participate in local government, are unable to attend meetings, or may not comfortable doing 
so. There may be a language barrier. Some live in mobile homes and are not organized into 
groups that would enable them to address their issues.  

 
                                                           
5 MCI deliveries in 2009 were 69 KAF; out of total delivery of 2.7 MAF, or 2.5% of water delivered.  
6 Both agricultural and MCI water users in the Imperial Valley historically discharged around 1/3 of the water delivered to them 
into IID drains. Thus, MCI consumes about 2% of the water; and ag consumes 64% of the water delivered. The remainder flows 
through the IID drainage system to Alamo River and New River to the Salton Sea or through some drains directly to the Salton 
Sea. This flow will be reduced as urban 20 X 2020 conservation and QSA on-farm conservation efficiency programs come online.  
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• Environmental justice groups advocate for these underserved communities. 
 

• Several interviewees agreed that representatives of these groups should be included as 
stakeholders in the planning process of the IRWMP. 

 
• Water Quality  

Water quality was main issue cited by interviewees, in particular: 
− Bacteria in water systems in untreated water in canals in unincorporated areas. 
− Bacteria in treated water in some areas, e.g., Seeley. 

Cities of the Imperial Region 

There are seven (7) incorporated cities in the Imperial Region. Elected officials and/or city staff members 
of the following cities were interviewed: 

• Brawley, Calexico, El Centro, Holtville, and Imperial 

Cities are often referred to geographically. Northern cities include Brawley, Calipatria, Westmorland and 
Niland (CDP); southern cities are Imperial, Holtville, El Centro, Seeley (CDP) and Calexico. 

Keystone Road (SR 27) is the divide between north and south. An interviewee noted that there are 
different mindsets in the north and south. The southern part was often settled by Europeans especially 
Swiss. They tend to be more hands on in their farming businesses.  The northern area relies more on 
custom operations, and the owners may hire foremen to operate farming business. 

The incorporated cities are also referred to by their size.  Small cities include Holtville, Westmorland, 
and Calipatria; large cities El Centro, Calexico, and Brawley; the City of Imperial is in the middle.   

Interviewees were asked how the cities related to one another. Several interviewees noted that city 
staff members work well together and often help each other. Generally the cities don’t work together 
regionally and some prefer to work independently. It was noted that the Keystone Project – a proposed 
water treatment and recycling project among Imperial, Brawley and Imperial Valley College – is one 
example of regional cooperation. 

Although each city has unique issues, interviewees expressed some common concerns: 

• Stormwater Drainage 
Stormwater drainage was the problem of most concern for the cities. During a storm event, 
streets flood and the water flows into retention basins. Drainage is very slow, because the pipes 
are only 12 inches in diameter (IID requirement). Retention basins must be pumped for 
mosquito control. In some of the earlier developments, there are no retention basins, so the 
streets just flood during a storm event. 

One interviewee suggested that the IRWMP include the development of a stormwater 
management plan which would provide a possible regional solution. 
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• Wastewater Treatment 
Most cities operate their own wastewater treatment plants. Some cities want to continue to 
operate individual plants which are a source of revenue. Other cities are in favor of exploring the 
possibility of regional plants. Interviewees who favor this approach note that for this to happen, 
an upfront, transparent process would be necessary. The IRWMP could propose regional 
wastewater treatment plants as part of the Proposition 84 implementation grant application. 
 

• Water Rates 
Several interviewees noted that the cities receive water from the same source as the 
agricultural community, but that the water is much more costly for the cities.7 They were of the 
opinion that water should not cost more to deliver to the cities; rates should be the same for 
agricultural and municipal users. 

In addition, before a decision is made to raise rates, there should be more public discussion 
during which a justification for the difference in the rate municipal and agriculture structures 
should be proposed. One interviewee noted that there is “a lot of grumbling about city rates.” 

• Job Opportunities  
Several interviewees expressed concern that Imperial County has the highest percentage of 
unemployment in the state, and interest in increasing job opportunities. Several noted that 
renewable energy, specifically geothermal plants, is a possible source of additional employment. 

Imperial Irrigation District (IID) 

Imperial Irrigation District (IID) was formed in 1911 pursuant to the California Irrigation District Act. IID is 
a state agency formed and existing for governmental purposes. Its legal boundaries are all situated in 
Imperial County. IID’s powers and purposes are set forth in the Irrigation District Law found in California 
Water Code §20500. 

District History and Size 

Date of Formation  

California Development Co. (CDC) 1st delivery – June 1901 

Imperial Irrigation District (IID) July 24, 1911 

  
Source of Water Colorado River 

Acreage at Formation 513,368 AC (IID) 

(Dowd, 1956, p 49) 

With more than 1,667 miles of canals and laterals and 1,456 miles of drains, IID is the largest irrigation 
district in the nation. The Water Department is responsible for the operation and maintenance of the 
extensive open channel system, and delivers around 2.7 million acre-feet of IID’s Colorado River 
entitlement annually to nearly one-half million irrigated acres. In 2009, IID conserved 218,727 AF for 
                                                           
7 IID 2010 General Agricultural Rate is $20/AF, Municipal Rate is $68/AF for delivery of untreated water. 
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transfer to MWD, SDCWA and CVWD and for Salton Sea mitigation. An additional 65,657 AF of All-
American Lining conservation was transferred to SDCWA. IID water is held in trust for use on lands 
served by the All-American Canal in the Imperial Valley and must be reasonably and beneficially used. 

Of the water IID transports, agricultural water delivery accounts for approximately 97 percent of the 
delivered water, making possible Imperial County’s ranking as one of the top ten agricultural regions 
nationwide. The remaining three percent is delivered to seven municipalities, one private water 
company, two community water systems, a variety of industrial users and rural homes or businesses, 
and to recreational and environmental users.  

The IID Board of Directors consists of the five members elected valley-wide. The board members serve 
five (5) districts, and the board member serving a particular district must reside in that district.   

Interviewees’ Comments about IID  

All interviewees voiced opinions about IID as an agency, its board of directors, its staff, its operations, 
and/or other areas of concern.  

Positive comments:  

• IID staff is individually responsive and is becoming more progressive. 
• Operations, drainage, and management personnel are good to work with.  
• Several cities have good working relationships with IID, especially with operations and 

maintenance staff. 
• IID board members serve as the public’s trustees for the use of the water.  
• Agricultural  interests have a lot of influence on the IID board 

 

Critical comments included:   

• The only qualification required for serving on the IID Board is residence in the area of the district 
seat for which one is running.   

• IID board members often don’t understand the issues; they should educate themselves on water 
issues. Some do educate themselves and are more knowledgeable than others. 

• Board members earn $78,000 per year. 
• Board members change frequently; therefore, a consistent long-term picture is lacking and the 

Board will change direction and policy. For example, the Board approved a renewable energy 
demonstration; then five years later cancelled its approval. 

• The Board is fractured. Some directors make political decisions that are not the best for the 
Valley. They won’t take on hard issues, because they want to be reelected. 

• The Board members sold out. They didn’t look into other possibilities before agreeing to the 
QSA. 

• The Board serves a public agency and should listen to the public. There is not a transparent 
public process. 
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• The IID Board does not represent farmers who use 97% of the water – farmers are not kept in 
the loop. 

• IID staff receives large salaries. 
• IID wastes money on equipment and consultants. 
• IID sees industry as big pockets and farmers as small pockets. 
• IID water delivery priority is municipal, industrial, environmental, and fish, with agriculture last. 
• There is nepotism. The “good ol’ boys” are in top management and it is inefficient. 
•  Upper level management does whatever it wants to, no matter what. 
• The staff is difficult to deal with. 
• There is no communication among departments. One interviewee stated “all departments are 

kings unto themselves.” There is not enough communication between the Board and the staff. 
There is a lack of direction. 

• The general manager can’t fire staff without Board approval; so at the department level and 
below, no one is fired but just moved around from one position to another. The general 
manager can fire consultants. 

• Permits are difficult to get. Businesses leaves the Valley because they can’t get will serve letters. 
• IID doesn’t want to get involved in the problem of stormwater drainage, and cities can’t afford 

to fix the problems. 
• There is not enough public discussion before rates are raised. 
• Power generates revenue and subsidizes water. Citizens subsidize farmers because they pay for 

the power.  Water rates for agriculture are the lowest in the country. 

Suggestions for IID 

• Split the IID Board – one for water and one for electricity; it is too much for directors to have an 
understanding of both water and power. 

• Search for board members who understand water issues. 
• Restructure the Board and make it accountable. 
• IID should get involved in water treatment. 
• IID should do more for system improvement and farm conservation instead of encouraging 

fallowing which puts people out of work. 
• IID and farmers could work together. 

− Farmers could help district fix roads on drain and ditch banks. 
− Farmers could use their own equipment and work on their own time; they are the ones who 

have to use the road. 
• Imperial County, IID and WCAB could work together to solve the problem of roads that wash 

out. 
• IID needs to include ideas from diverse groups, a broad base to make informed decisions. 
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Imperial County  

Imperial County encompasses 4,597 square miles, bordering on Mexico to the south, Riverside County 
to the north, San Diego County to the west, and the State of Arizona to the east. The terrain varies from 
235 feet below sea level at the Salton Sea to 4,548 feet at Blue Angel Peak, which is located in the Sierra 
Juarez Mountains less than 300 yards (270 m) north of the United States-Mexico border in California 
near the San Diego-Imperial county border and Interstate 8. 

The climate is hot and dry, ranging from lows in the mid-30's in January to highs of 110+ in July and 
August (mean temperatures: low, 55.0 oF; high, 89.6 oF), with little moisture (average annual rainfall: 
2.92 inches; 25 percent average relative humidity). Source: http://www.co.imperial.ca.us/  

Climate Characteristics – Imperial, CA 

Climate Characteristic Annual Value 

Average Precipitation (93-year record) 2.86 inches (In)  

Minimum Temperature, Jan 1937 16.0 deg. F   

Average Min Temp, 1914 –2006 29.0 deg. F  

Maximum Temperature, July 1995 121.0 deg. F  

Average Max Temp, 1914 –2006 115.2 deg. F  
 

Monthly Climate Summary – 30-Year Average (1977 – 2006) 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

Max Temp (oF) 80 84 91 99 105 112 114 113 110 101 89 78 98.0 

Min Temp (oF) 35 37 42 47 54 60 68 69 62 51 39 33 99.8 

Avg Temp (oF) 57 60 65 72 78 86 92 92 87 76 64 56 73.8 

Avg Rainfall (In) .51 .49 .40 .06 .04 .00 .11 .37 .26 .29 .19 .43 3.15 
Source: IID Imperial Station Record 

Imperial County is an agency with statutory authority for ground water management and has a 
Groundwater Management Ordinance. The County has the power and authority to regulate land use, 
develop general plans, establish zoning, and review and approve new development proposals in 
unincorporated areas acting as the CEQA lead agency.  Imperial County is also the lead for floodplain 
management through the Flood Management Plan (FMP; Imperial County, 2007), General Plan, and 
County ordinance.   

The Imperial County Board of Supervisors is comprised of five supervisors.  Each supervisor is elected in 
his/her own district, not countywide.  

  

http://www.co.imperial.ca.us/
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Interviewees Comments about Imperial County 

• County services have improved during the past few years. 
• The County conditional use permits (CUP) process is clear, unlike the IID process for obtaining a 

will serve letter. 
• Supervisors are supportive of geothermal plants. 
• Cities gave mixed reports; some have good communication with the County, while others not as 

good. 
• There can be friction between the County and cities for access to grant funding; the County 

receives information first, which gives it a head start. 
• Because supervisors are elected by district, they have to answer to their district only and tend 

not to think regionally.  If they do, they can be voted out of office. 
• County activities are not transparent. For example, County Counsel hired a Chief Executive 

Officer without a search. 
• County services such as CUP permitting are slow and cause business and industry great 

frustration. 
• It is hard to get projects approved by the County. 
• The County regulates groundwater. A large amount of groundwater is purported to be in East 

Mesa (2 million acre-feet). The County needs to do a basin analysis. 

Relations between IID and Imperial County 

• Communication is lacking between the County and IID 
o Better coordination of CUPs and will serve letters is needed.  
o The process is very slow. Time is lost, costs escalate and industries sometimes leave the 

Valley and go elsewhere. 
o For example, the County issued a permit for Ormat to build a geothermal plant without 

a will serve letter from IID. IID had to issue a will serve letter and it took 2 years. 
• Planning departments of IID and the County have a good relationship; the staffs work well 

together. Politics are the problem. 
• If the County and IID designate someone to negotiate a problem, they work together and find a 

solution. 
• For example, the 2-plus-2 group, consists of two IID Board members and two County supervisors 

who meet regularly to work on mutual problems. 
• Interviewees had contrasting opinions as to the effectiveness of the 2-plus-2. 

−  2-plus-2 is a good example of the County and IID working together. 
− 2-plus-2 is not effective; it is superficial, just talk with no agreements reached. 
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Quantification Settlement Agreement (QSA) 

The QSA, which is designed to assist California to stay within its annual entitlement of 4.4 million acre-
feet of Colorado water, is the largest agriculture to urban transfer in the history of the United States. It 
calls for diversion over 408,000 AF of water per year from IID system and on-farm conservation to 
Southern California urban areas of for a period of not less than 35 years. Recipients of the diverted 
water are:  

• Metropolitan Water District of Southern California, 105,000 AF,   
• San Diego County Water Authority, 200,000 AF,  
• Coachella Valley Water District, 103,000 AF, and  
• San Luis Rey Indians, 11,500 AF.  

 The QSA is beyond the scope of the Imperial IRWMP. However, it has been a major cause for a strained 
relationship between IID and the County.  

• Interviewees stated that the County was not against the water transfer, rather the concern is 
that the QSA does not properly address impacts and mitigate for those impacts. The QSA did not 
address the concern that the water transfer will cause reduction to the Salton Sea and, 
therefore, dust and air pollution according to the County. 
 

• The County filed a lawsuit against IID claiming the environmental package for the QSA was not 
complete and did not protect the public from health hazards. 
 

• Interviewees noted that while the County was invited to negotiations on the QSA, the County 
could only observe, and not participate in discussions germane to the County.  
 

• Regarding air pollution from the shrinking Salton Sea, one interviewee stated that if the County 
had been included in discussions at the beginning, the whole lawsuit could have been avoided.  
 

Salton Sea 

The present day Salton Sea was formed in 1905, when Colorado River water flowed through a break in 
an irrigation diversion structure that had been constructed along the United States-Mexico border to 
divert the river’s flow to agricultural lands in the Imperial Valley. Until that break was repaired in 1907, 
the uncontrolled diversions of river water drained into the Salton Sink, a closed interior basin whose 
lowest point is about 278 feet below mean sea level. 

The Salton Sea is a shallow (maximum depth is just under 50 feet), saline lake located in Imperial County 
and mostly in the Imperial Valley. The Sea occupies the lowest elevations of the Salton Basin in the 
Colorado Desert of Imperial and Riverside counties. On January 1, 2012, the Sea’s surface at IID’s Fig 
Tree John 2 measurement site was 230.09 feet (69.7 m) below mean sea level. The Sea is fed by the 
Whitewater and some creeks from the north and the New and Alamo rivers from the south. Ninety 

http://en.wikipedia.org/wiki/Salt_lake
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percent of the flow into the Sea is agricultural runoff from the Coachella, Imperial and Mexicali (in 
Mexico) valleys. Flow in the New River includes significant drainage from Mexico; nevertheless, New and 
Alamo river flow consists mainly of agricultural drainage, except for some storm runoff during occasional 
heavy precipitation events.  

High levels of salinity in the Sea pose environmental problems. Colorado River water carries about one 
ton per acre-foot of salinity, and is an ongoing concern. Algal bloom and the subsequent by-products of 
decomposition (botulism) have led to recent fish and bird die-offs. These problems have gained the 
attention of local, state and federal officials who are now looking into solutions to clean up the Sea. 
Given these fish and bird die-offs, the Sea still continues to provide a vital link in the Pacific Flyway by 
offering vast aquatic and wetland habitats in a region where water is scarce and where historic wetlands 
have been developed. <http://www.iid.com/index.aspx?page=172 > 

According to the Colorado River Basin, Regional Water Quality Control Board (Region 7): 

One of the major functions of the Salton Sea is to serve as a sump for agricultural 
wastewater for the Imperial and Coachella Valleys. Executive Order of Withdrawal 
(Public Water Reserve No. 114, California No. 26), signed in 1928, designated lands 
within the Salton Basin below elevation 220 feet below MSL as storage for wastes 
and seepage from irrigated lands in the Imperial Valley. Approximately 75 percent of 
the freshwater inflow to the Sea is agricultural drain water from Imperial Valley. As 
the Sea has no outlets, salts concentrate in it and nutrients increase the formation 
of eutrophic conditions. Currently, the Sea is 25 percent saltier than the ocean, with 
salinity increasing at approximately one percent per year.  

The Sea supports a National Wildlife Refuge and is a critical stop on the Pacific 
Flyway for migrating birds, including several state and federal listed endangered and 
threatened species. The Salton Sea National Wildlife Refuge was established in 1930 
to preserve wintering habitat for waterfowl and other migratory birds. However, 
catastrophic fatalities of birds and fish between 1992 and 1997 indicate the Sea is in 
serious trouble, and may be unable to support these beneficial uses in the future.  
<http://www.waterboards.ca.gov/rwqcb7/water_issues/programs/salton_sea/index.shtml>  

Although the Salton Sea is not a part of the Imperial Region and solving problems associated with the 
Salton Sea is beyond the scope of the Imperial IRWMP, several interviewees remarked that the Salton 
Sea and the effects of the IRWMP on the Salton Sea do have to be considered by the Plan.  One 
remarked that, to completely ignore the Salton Sea and its problems would be like ignoring the 800 lb. 
gorilla in the room. 

  

http://www.iid.com/index.aspx?page=172
http://www.waterboards.ca.gov/rwqcb7/water_issues/programs/salton_sea/index.shtml
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Interviewee Comments on the Salton Sea 
 

• The State needs to make a major investment to preserve the Salton Sea.  
• The Sea is a major flyway for migrating birds – over 400 species stop over at the Salton Sea 

each year.  
• The Sea will be receiving less water due to the [QSA] water transfer(s). 
• For every two AF of water that goes to San Diego, one goes to the Salton Sea, so actually 

water is being added to the Sea.  
• The only way to save the Sea is a joint effort of private and public entities. 
• As farmers conserve water, there will be less tail water and, therefore, less water flowing to 

the Salton Sea. 
• Reduced flows to the Salton Sea will expose more shoreline, produce more dust and cause an 

increase in pollutants and concentration of particles in air.  This will cause the County to be 
out of attainment for PM10 (particulate matter with a diameter of 10 micrometers or less).8 

• The north end of the Imperial Valley by the Sea is a microclimate – crops ripen sooner, which 
makes a big difference to the economy. If the Salton Sea recedes, so will the economy of this 
area. 

• Some proposals like “sea to sea” (i.e., Sea of Cortez to Salton Sea) would cost $40 billion and 
are not economical. 

• It would not be good to let the Sea die; it would be better to reduce the size and restore a 
smaller sea and make it a benefit to the region. 

 
Integrated Regional Water Management Planning 
 

Integrated Regional Water Management (IRWM) is a collaborative effort to manage all aspects of water 
resources in a region. IRWM operates on the principle that each stakeholder holds a piece of the water 
management solution for their region and that the best solutions require better communication and 
understanding of regional issues among the stakeholders.  Stakeholders work together to develop an 
IRWMP which will enable them to apply for grant funding from CDWR. 
 
All interviewees were in favor of the development of an IRWMP and in addition, all were in favor of their 
organizations participating in the development of an IRWMP.  

• This was the only consensus response in the assessment! 
 
Interviewees were asked: What the IRWMP should address 
 

• Water storage – to provide a long-term solution so IID underruns can be utilized within the 
Valley and provide water for industry and new residences. 

• Wastewater solutions for the region – a regional, tertiary treatment plant 

                                                           
8 USEPA is charged with enforcing the Clean Air Act under which it has set standards for certain pollutants 
including PM10. An air basin that has not attained those standards is designated as being in “non-attainment” status. 
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• Protection for agriculture, but include ways in which agriculture can be more efficient. 
 
Interviewees were asked: What are possible benefits 
 

• Enable the region to conserve water. 
• The plan could allocate water use. 
• Help facilitate on farm conservation practices. 
• Facilitate improved communication among stakeholders – move the process forward and stop 

infighting. 
• Protect water rights. 
• Aid in procuring funding for water resource management and water banking. 
• Promote sustainability of water resources – balance among municipal, agricultural, industrial 

users. 
• Allow budget for capital projects. 
• A supporting document for the QSA. 

Interviewees were asked: What would make a plan successful 
 

• Participation by all interested and vested stakeholders whose input would be valued. 
• Farmers must be represented because they use 97% of the water.9 
• Cities must be represented – even though they only use 2% of the water, they subsidize the 

farmers by paying more for their water. 
•  A level playing field.   
• Allow for a reasonable amount of development. 
• Education of the public about the plan – outreach. 
• Good mix of commercial and industrial projects. 
• A workable plan that is practical and doable. 
• A living plan that can be changed as the need arises. 
• A common goal among participants and a mission statement. 
• An open, transparent process – evaluation of projects in an unbiased manner. 
• Guarantee water availability for growth. 
• Projects which are ready to go and receive funding. 

Interviewees were asked: What would constitute barriers to a successful plan 
 

• Bias toward one interest over another; example farming over new development, or more 
protection for new industry and development and not agriculture. 

• If farmers view the plan as another level of bureaucracy and are worried that it might affect 
their priority for water use. 

                                                           
9 Farmers actually use around 64% of the water, with the remainder flowing as tile water and tailwater into the 
drains and to the Salton Sea. 
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• Divergent views of who owns the water. 
• Fear of the unknown and the outside. 

o Example – if the plan is successful in conserving water, someone outside the region will 
take that water. 

• Ongoing litigation between IID and Imperial County. 
• Lack of capacity of elected officials. 
• Lack of participation by stakeholders. 
• Stakeholders unwilling to compromise. 
• If the plan is a political farce run by IID and Imperial County. 
• If the plan is too costly in both time and money. 

Interviewees were asked: Who should fund the IRWMP 

Many interviewees said that IID should fund the plan. However, several others said that those who 
would benefit should fund the plan including the County, the cities, private enterprise and farmers. 

• Other suggested sources of funding included: 
o Research and make use of state and federal sources – loans, bonds, grants. 
o Community funds – all pay into a fund which would benefit the community. 

 Those who contribute apply for funds when needed. 
 Analogous to an endowment – accumulate the interest. 

o Water users pay proportionately. 

General comments concerning funding about funding included: 

• Cities – although they use little water, the IRWMP may contribute to job creation and, 
therefore, benefit them. 

• If farmers have to pay, the IRWMP will never come to fruition. 
• Currently not one agriculture dollar goes into planning – geothermal, the direct customer of IID, 

foots the bill – only industry has the rate structure to support projects. 
• New sources of funding should be dedicated to new development. 
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Interviewees were asked to consider whether: Agree with proposed governance structure or 
have different proposal 

Interviewees reviewed the governance structure proposed in the Region Acceptance Process (RAP) and 
were asked if they agreed or had a different proposal. 

 

 

 

Water Forum – stakeholder group whose membership consists of representatives of public agencies and 
organized stakeholder groups whose purpose is to provide input during the development of the IRWMP, 
represent their group’s interests, build consensus and make decisions. 

Regional Water Management Group (RWMG) - consists of two members of the IID Board of Directors, 
two members of the Imperial County Board of Supervisors, three representatives from Imperial Region 
cities, at least two of which will be from DACs. IID and Imperial County are the two agencies with 
statutory water management authorities and have strongly endorsed the development of the IWRMP. 
The RWMG purpose is to serve as a consensus building, negotiating, and conflict resolution body; to 
provide policy direction and overall guidance during the development of the IRWMP; and support the 
adoption of the IRWMP. 
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Suggestions included: 

• Use existing groups to form a governance body. 
o CCMA - the local group of the City County Managers’ Association.  The group meets as 

needed usually about once a month to discuss various topics of interest to local 
government agencies. 

o 2-plus-2 – County and IID 
o Imperial County Farm Bureau and veggie growers 
o Use technical staff to make recommendations to managers and electeds. 

• Need 2 or 3 farmers - IID board is not representative of farmer interests. 
• Cities – 2 large and 2 small. 
• Cities – use League of Cities, small cities don’t always have personnel or skill set. 
• Can’t use people for political reasons – need people who understand, can put a plan together, 

will collaborate. 
• Farmers should not be on the RWMG, they are a specific industry; if they are included, also need 

to include other industries. 
• Possible structure – One County representative, one IID representative, three representatives 

from the cities, one representative from agriculture. 
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CONCLUSIONS 

Conditions for Collaboration 

Is there a clear desired outcome of convening these potential stakeholders in the planning of an 
IRWMP? - YES 

 As noted above, the only point of consensus in the assessment was that all interviewees are in favor of 
the development of an IRWMP and all are in favor of their organizations participating in the 
development of an IRWMP.  

Granted several barriers are perceived to a successful process, but interviewees were able to articulate 
several benefits to an IRWMP. 

Is there clear political leadership and commitment? - YES 

The IID board retained GEI to prepare a RAP and to engage in the IRWMP process to develop an IRWMP 
for the region. All five board members voted in favor.  Imperial County has indicated its support as the 
agency in charge of groundwater.  All the Cities interviewed indicated that their councils were in favor of 
an IRWMP.   

Are the primary parties identifiable? - YES 

The interviewees in this assessment were selected from agencies, organizations and groups with a broad 
range of interests.   These would be the primary parties participating in the full IRWMP process. All 
indicated they would like to participate.  

Do they have legitimate spokespersons who are willing to participate? – NOT ALL PARTIES 

Some of agencies noted that they do not have the staff available to attend a 2-3 hour meeting each 
month.  

Is there a relative balance of power among the parties? - NO 

The perception among the interviewees is that IID is in charge and wields the power.  A question 
frequently asked of the interviewer was who was funding this assessment and who was funding the 
development of the Plan. As the relationship with IID section notes, there is much criticism of the IID.  

Are there economic resources sufficient to convene the group, fund the process?  - YES 

The IID board has indicated its willingness to begin funding the stakeholder process. Application was be 
made to CWR for a Proposition 84 Planning Grant, a million dollars was awarded to IID on behalf of the 
region.  In addition, a Proposition 84 Implementation Grant will be submitted on completion of the 
IRWMP for the implementation of defined projects.  

Although the answers to these questions indicate that conditions are primarily favorable to convene a 
collaborative stakeholder process to develop an IRWMP, several issues are worthy of note. 
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• Mistrust exists among several agencies/organizations whose members were interviewed. 
Especially apparent is the lack of trust and confidence in the lead agency, IID.  

• The agriculture industry is concerned about the potential demand for water by new renewable 
energy plants.  

• Pending litigation between the two lead agencies, IID and the Imperial County, could pose a 
problem. 

• Ensuring a broad representation of stakeholders may be difficult due to the inability of some of 
the DACS to participate in the meetings. 

 

RECOMMENDATIONS 

• Initiate the process with a “kick-off” meeting to which all stakeholders are invited.  The 
agenda would include background information on the formation of the Imperial Region; 
information on Integrated Regional Water Management Planning, and an effort to recruit all 
potential stakeholders to the process. 

• Organize a “Water Forum” to begin the IRWMP process.  Initial tasks to include education 
about the IRWMP, an effort to engage as many stakeholders as possible, formation of goals 
and objectives and the drafting a charter to include program organization, decision-making 
process, governance, etc. 

• Make a special effort to include as many DACs in the process as possible.  
 

MILESTONES OF IRWMP PROCESS: APRIL 2010– JUNE 2012  

• IRWMP Kick-off meeting, April 2010 
• Stakeholder Assessment and on-going facilitation by CCP 
• Imperial IRWMP Water Forum and RWMG  Charter, Goals and Objectives, Fall 2010 
• CDWR Planning Grant, ($1million), executed February 2012 
• City of Imperial to act as fiscal agent for implementation grants 
• IID to support on-going Water Forum activity 

o Water Forum annual meeting 
o Water Forum annual report 

A resolution to adopt the Goals and Objectives and Water Forum Charter, and designate a 
representative to the Water Forum, was prepared for stakeholders to take back to their respective 
agencies and organizations for adoption.     

 

The resolution was subsequently adopted by the agencies listed below 
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Imperial Irrigation District 
Imperial County 
Westmorland 
City of Imperial 

Brawley 
El Centro 
Holtville 
 

Agencies that Passed Resolutions Adopting Goals, Objectives, and Charter 

The Water Forum also adopted a resolution announcing the intent to prepare the Imperial IRWMP 
through an open, participatory and collaborative process.  The resolution also supported preparation 
and submittal of the Proposition 84 Planning Grant by IID on behalf of the Imperial Water Forum.  The 
notice of intent to adopt this resolution was also placed in the Imperial Valley Press.  IID’s Board of 
Directors also adopted a resolution authorizing the IID, serving in its capacity as the project coordinator, 
to submit an application for Proposition 84 planning grant funding.10   

 

NEXT  STEPS 

• Finalize IRWMP, July 2012 
• Adopt/Endorse IRWMP, September 2012 

Finalize project list for Proposition 84, Round 2 Implementation grant, December 2012 

 

 

 

 

 

 

 

 

 

  

                                                           
10 IID Board of Directors. “Imperial Irrigation District Resolution No. 24·2010.” 14 Sep 2010. 
<http://www.iid.com/Modules/ShowDocument.aspx?documentid=2380>. 

http://www.iid.com/Modules/ShowDocument.aspx?documentid=2380


(blank page) 
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ABBREVIATIONS AND ACRONYMS 
 
AF Acre-foot, or acre-feet 
Board Board of Directors 
CCP Center for Collaborative Policy  
CDP Census Designated Place 
CDWR California Department of Water Resources 
CEQA California Environmental Quality Act 
County Imperial County 
CUP Conditional Use Permit 
CVWD Coachella Valley Water District 
DAC Disadvantaged Community 
GEI GEI Consultants, Inc. 
ICFB Imperial County Farm Bureau 
IID Imperial Irrigation District 
IRWM Integrated Regional Water Management 
IRWMP Integrated Regional Water Management Plan 
KAF Thousand acre-feet 
MAF Million acre-feet 
MCI Municipal, commercial, and industrial 
MW Megawatts 
MWD Metropolitan Water District of Southern California 
QSA Quantification Settlement Agreement and Related Agreements 
RAP Region Acceptance Process 
Region                               Imperial Region 
SDCWA San Diego County Water Authority 
Sea Salton Sea 
USEPA United States Environmental Protection Agency 
Valley Imperial Valley 
WCAB Water Conservation Advisory Board 
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COMPLETED INTERVIEWS – IMPERIAL IRWMP 
Total: 29 interviews; 37 interviewees 

No. Date Type Agency Name 

1 1/21/2010 Local government Imperial County Andy Horne 

2 1/26/2010 Local government City of Calexico Victor Carrillo 

  Local government City of Calexico Luis Estrada 

  Local government City of Calexico Oscar Rodriguez 

3 1/27/2010 Business Imperial Valley Economic Development Corporation  Thomas Topuzes 

4 1/27/2010 Business El Centro Chamber of Commerce & Visitors Bureau Cathy Kennerson 

5 1/28/2010 Local government City of Brawley Gary Burroughs 

 1/28/2010 Local government City of Brawley Yazmin Arellano 

6 1/29/2012 Local government City of Imperial Jackie Loper 

  Local government City of Imperial Marlene Best 

7 2/02/2010 Local government City El Centro Terry Hagen 

  Local government City El Centro Randy Hines 

8 2/02/2010 Local Government Imperial County Jurg Heuberger 

9 2/09/2010 Agriculture IID Water Conservation Advisory Board Ralph Strahm 

10 2/11/2010  Local Government Imperial County Wally Leimgruber 

11 2/11/2010  Local Government Imperial Irrigation District James C. “Jim” Hanks 

12 2/11/2010 Local Government Imperial Irrigation District John Pierre Menvielle 

13 2/26/2010 Agriculture Imperial County Farm Bureau Linsey Dale 

  Agriculture Imperial County Farm Bureau Mark Osterkamp 

14 3/02/2012 Local Government Imperial County Gary Wyatt 

15 3/04/2010 Water retailer  Seeley County Water District Andy Munger 

16 3/09/2010 Public utility Heber PUD John Jordan 

17 3/102010 NGO Institute for Socioeconomic Justice Eric Reyes 

18 3/11/2010 Local government City of Holtville Laura Fisher 

19 3/12/2010 Business Imperial Valley Economic Development Corporation Tim Kelley 

20 3/17/2010 Water retailer Golden State Water Company David Godsey 

21 3/18/2010 Agriculture Jack Brothers, Inc (grower) Alex Jack 

22 3/18/2010 NGO Sierra Club, CA NEV Regional Conservation Committee Edie Harmon 

23 3/22/2010 Agriculture Grower Al Kalin 

24 3/22/2010 Renewable energy EnergySource Larry Grogan 

25 3/23/2010 City Consultant The Holt Group, Inc.  Justina Arce 

26 3/23/2010 Renewable energy Ormat Technologies, Inc – Brawley, CA Bob Sullivan 

27 3/26/2010 Renewable energy CalEnergy Mark Gran 

  Renewable energy CalEnergy Ernie Higgins 

  Renewable energy CalEnergy Brian Koenig 

28 3/29/2010 Local government City of El Centro, City Council John Edny 

29 8/11/2010 NGO Comité Civico del Valle, Inc Luis Olmedo 
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INTERVIEW QUESTIONNAIRE 

STAKEHOLDER INTERVIEW QUESTIONS 

IMPERIAL REGION - January 2010 

I. Introduction of Interviewer 

• Purpose of interview 

• Overview of Integrated Regional Water Management Plan and the Imperial Region (IRWMP) 
(handout)  

• Facilitator role - Confidentiality, Neutrality 

• How information will be used 

II. Background Information - Interviewee 

• Describe your organization and its involvement in water issues in the Imperial Region. 

• What is your perception of the general public’s understanding of water issues? 

• In your opinion, do the decision makers understand the water issues? 

III. Relationship with IID and with Imperial County 

• How would you describe your organization’s relationship with IID? 

o What are the positive aspects? 

o Do you have suggestions for improving the relationship? 

• What’s working well about water resources planning and management in Imperial County? 
What would you most want to change? 

IV. Water Issues and Challenges in the Imperial Region 

• What are the main physical water issues or challenges in the Imperial Region that need to be 
addressed? 

• What are the main issues and/or challenges that you and your organization experience related 
to water? 

• What are the conflicts that you and your organization experience related to water? 

• How would you describe the issues among water users, including urban, industrial/power, 
agricultural and environmental interests? 

• How well do urban, industrial/power, agricultural and environmental water users in the 
Imperial Region work together to articulate and achieve their goals? 

• If you perceive conflicts, can you suggest any possible solutions? 

V. Integrated Regional Water Management Planning 

• Are you familiar with Integrated Water Management Plans (IRWMPs)? 

o If so, what is your understanding of the IRWMP process? 
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• Is your organization in favor of the development of an IRWMP? 

• What potential benefits and/or drawbacks do you associate with the development of an 
IRWMP? 

• What issues should a successful IRWMP address? Avoid? 

• How would your organization measure the success of this proposed IRWMP? 

• What obstacles might arise to derail the development of the IRWMP? Do you have suggestions 
to overcome them? 

VI. Regional Acceptance Process proposed governance structure (review diagram with interviewee) 

• Does this governance structure offer your organization an effective way to participate in the 
formation of the IRWMP? 

o What changes would you like to see in the governance structure? 

• Are you aware that a region needs an IRWMP to access certain state funds? 

• Who do you think should fund the IRWMP? 

o Would you be willing or able to help fund the IRWMP if it was necessary to get the plan 
done?  

o Would you support procurement of planning grant funding from the State?   

VI. Stakeholder Involvement in IRWMP process 

• Would your organization be willing to participate in the IRWMP process? 

o If so, who is the appropriate person to represent your organization? Please provide 
contact information. 

o If not, why not? 

• How would you like to obtain information on the IRWMP process? 

• Are there other key organizations that should be included in the IRWMP process? Please provide 
contact information. 

• Do you know of any documents that could contain pertinent data to include in the IRWMP? 

VII. Conclusion 

• Do you have any questions or concerns not yet addressed? 

• Regarding water resource planning in the Imperial Region, is there anything else that you would 
like to tell me that I haven’t thought to ask about? 
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Appendix R.  Public Comments to Imperial IRWMP Public Review Draft 
of July 2012  

 
 

Commenter Contact Information: 

Below is a list of agencies and contacts that provided comments on the July 2012 Public Draft of the 
Imperial IRWMP: 

Agency:  California Department of Public Health (CDPH) 
Contact:  Erica Wolski  
Phone/Email (619) 525- 4772 or (619) 525-4159. <www.cdph.ca.gov> 
 
Agency:  (EH) 
Contact:  Edie Harmon 
Phone/Email: <desertharmon@gmail.com> 
 
Agency:  Law Offices of Patrick J. Maloney 
Contact:  Thomas S. Virsik 
Phone/Email: (510) 521-4575. <PJMLAW@pacbell.net> 

 

 

  

http://www.cdph.ca.gov/
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ID 
No. 

Subject Matter (and 
Page, if provided) 

Commenter Comment Response 

1 Use of Recycled 
Water 
 Section 7.2.1.1 
 

CDPH If municipal recycled water is added to an Imperial Irrigation District 
(IID) canal, public Water systems would no longer be able to use that 
canal for public water supply. This includes canals downstream of the 
canal to which it is fed.  

For example, if recycled water was added to the Rockwood Canal, this would also 
preclude water systems from using the Vail Supply Canal. This may require some 
smaller water systems and residential pipe accounts to change to a different canal 
for raw water, which may not be feasible. Also it would effectively preclude new 
services for small water systems to be added to that canal, and its downstream 
canals, in the future.  

Comment noted. Added footnote to 
section. 

2 Use of Surface Water 
Desalination and 
CDPH Permitting 
 No specific Section 

CDPH [Projects involving] desalting either Alamo River water and/or IID 
drain water and sending the treated water to the Fudge Reservoir 
and then to Rockwood Canal. Both sources of water would fall under 
CDPH’s “extremely impaired source” definition.  

If the treatment and monitoring for the raw and treated water are sufficient, 
there may be no additional requirements by CDPH put on the downstream users. 
However, if treatment and monitoring is not considered sufficient at the 
desalination plant, this will either preclude downstream municipal and residential 
users from using the canal or CDPH will require the additional treatment to be 
installed and the additional monitoring to be completed at each downstream 
public water supply intake. 

Comment noted.  No change needed. 

3 Use of Ground- 
Water Desalination 
and CDPH Permitting 
 Table 12-5.  

IID Capital Projects 

CDPH Project No. 7 “East Brawley 25 KAFY Desalination with Well Field and 
Groundwater Recharge”, listed in Appendix N under Section N.1.2.12, 
and involves desalting groundwater in the eastern portion of the 
valley and sending the treated water to the East Highline Canal. If the 
treatment and monitoring for the raw and treated water are 
sufficient, there may be no additional requirements by CDPH put on 
the downstream users. However, if treatment and monitoring is not 
considered sufficient at the desalination plant, CDPH will require the 
additional treatment to be installed and the additional monitoring to 
be completed at each downstream public water supply intake. 

Comment noted.  No change needed. 

4 Document Change 
 Acronym Section 

EH [Municipal, Commercial, and Industrial (MCI), and Supply Demand 
Imbalance (SDI)] need to be defined early on, even before the 

Comment noted.  Acronym list 
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ID 
No. 

Subject Matter (and 
Page, if provided) 

Commenter Comment Response 

Summary, rather than waiting to p. 48 of pdf file. immediately precedes TOC. 

5 Document Changes  
 Acronym Section 

EH Suggest a list of acronyms early in the doc so reader can have list at 
side when encountering acronyms or forgetting what they mean. 

Comment noted.  Acronym list 
immediately precedes TOC. 

6 Document Changes 
 Page 19 

Exec Summary  

EH to be exceeded available Comment noted.  Changed to: “…to its 
customers should demand be anticipated 
to exceed available supply.” 

7 Recommendation 
 Page 88 

Chapter 3 

EH Add a relevant element of the Imperial County General Plan as the 
Land Use Element (the community area plans are a part of the Land 
Use Element). 

Commented noted.  Added reference to 
County General Plan Goals and 
Objectives of their Land Use Element. 

8 Groundwater 
Management 
 Page 94 

Section 2.6, 3.1.2 

EH To the best of my knowledge, the County has not implemented its 
groundwater management ordinance since it was adopted, except to 
grant a special entitlement to USG by the Planning Director without 
compliance with the ordinance. 

Comment noted.  Added as footnote to 
Section 3.1.2. “In 2006 USG petitioned 
LAFCO and IID for ‘inclusion’ into the IID 
Imperial Unit, which essentially grants 
them eligibility to receive water from IID. 
There was a 1000 AF limit put on the 
water to be made available, but USG has 
yet to install the delivery facility 
necessary to receive flows from IID.” 

9 Document Changes 
 Page 113 

 Figure 4-1 

EH Figure 4.1 Add to legend to explain the thin blue lines, which are 
either N-S or W-E. Are they lateral canals or drainage? 

Comment noted.  Legend has been 
modified. 

10 Document Changes 
 Section 4 

EH A map showing location of IID reservoirs would be interesting in 
understanding how Colorado River supplies are managed per text on 
page 115 

Comment noted.  Note web links found 
in Table 4-4. 

11 El Centro 
Replacement Tank  
 Page 122 
Section 4.1.4.3 

EH Please update info on El Centro replacement tank which was 
supposed to be done by July 2011, Is work completed? 

Comment noted. Changed to: “The 5 
million gallon tank that was damaged in 
the April 2010 earthquake has been 
repaired. The overflow line was lowered 
which reduced its capacity to 4 million 
gallons. A replacement tank was never 
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ID 
No. 

Subject Matter (and 
Page, if provided) 

Commenter Comment Response 

considered since the damage was not 
total. There are plans to construct two 
new 5 million gallon tanks within the city. 
One at the water treatment plant and 
one at the La Brucherie pump station.” 

12 Project Status 
Terminology 
 Page 122 

Section 4.1.4.4 

EH No longer acceptable to say “status unknown” for any city 
infrastructure project identified as supposed to be completed in 
2011. 

Comment noted.  Changed to: “This 
study was completed in May 2011.” 

13  Page 128 
Section 4.1.5.3 

 

EH What about an update for EC from 2009? Comment noted. “A Capital Improvement 
Plan has been completed, but has not 
been adopted.” 

14 Groundwater 
Characterization 
 Page 151 

Section 4.3.3.1 
Section 5.3.2 

EH “The groundwater aquifer in the Ocotillo/Coyote Wells Subbasin is 
unconfined, with a saturated thickness of approximately 400 feet and 
an average depth-to groundwater of approximately 100 feet.” 
Statement is not accurate, is misleading. 

Depth ranges from 30 ft in eastern part of Nomirage to more than 300 ft to the 
west and about 140 ft in Ocotillo and closer to depth of 180 ft below mean sea 
level in Yuha Estates area where my well is a USGS monitoring well. 

Comment noted.  Description changed to 
align with the CDWR Colorado River 
Hydrologic Region for Coyote Wells 
Valley Groundwater Basin as part of 
Bulletin 118. 

http://www.water.ca.gov/pubs/groundwater
/bulletin_118/basindescriptions/7-29.pdf  

15 Groundwater 
Characterization 
 Section 4.3.3.1 

Section 5.3.2 
 

EH Transmissivity rates have been overestimated, and with the exception 
of a few locations, every attempt to pump more than about 100 AF/Y 
from an individual well has created drawdown in nearby wells and in 
down gradient wells. 

See Comment 14. 

16 Groundwater 
Characterization 
 Section 4.3.3.1 

EH Underlying geology is a critical issue for both water levels and water 
quality in the Ocotillo-Coyote Wells basin, with some domestic wells 
having non-potable water.  

Ask me for more details and USGS monitoring data if you want, but that is why 
there has been almost continuous litigation related to groundwater extraction for 
export to Mexico and USG/Plaster City ever since the early 1970s. See Table 10 
and graphs attached to email transmission. 

Comment noted.  Inserted in Section 
4.3.3.1 

http://www.water.ca.gov/pubs/groundwater/bulletin_118/basindescriptions/7-29.pdf
http://www.water.ca.gov/pubs/groundwater/bulletin_118/basindescriptions/7-29.pdf
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ID 
No. 

Subject Matter (and 
Page, if provided) 

Commenter Comment Response 

17 Groundwater 
Characterization 
 Page 152 

Section 4.3.3.2 

EH “West Mesa groundwater is derived from recent precipitation that 
has not yet reached the more saline deposits of the central part of 
the valley and may contain a TDS concentration of only a few 
hundred milligrams per liter.” Overly optimistic estimation of GW 
quality in Ocotillo basin. It ranges from about high quality of 300 ppm 
TDS to non-potable with over 2000 ppm to even up to 6,000 ppm in 
some wells in the Nomirage area because wells are drilled into old 
marine or brackish deposits along the northern side of the Jacumba 
Mts. It is this kind of overly optimistic assumption that makes for 
problems in planning and development.  

(Earlier I submitted my 15 page Table 10 which is a compilation of all relevant 
USGS GW monitoring data for the basin.) Years ago I learned that this is likely 
overly optimistic for portions of the West Mesa aquifer that have surface 
discharge to the Fish Creek San Sebastian march also. There were a number of 
lawsuits related to the proposed Allegretti groundwater uses. 

Comment noted. For Table 10 referenced 
in Comment ID Nos. 17, 22 and 23, see 
page 17, et seq., below. Text added to 
Section 4.3.3.2.   

18 Earthquake Faults 
 Page 153 

Figure 4-10 

EH Please add location of Elsinore-Laguna Salada Fault because they 
represent the eastern/northern boundary of the potable of the 
Ocotillo Coyote Wells Basin vs. highly saline groundwater to the east 
of the fault, where TDS is in range of 12,000 to 54,000ppm. 

Comment noted.  Elsinore-Laguna Salada 
Fault lines are outside the bounds of 
Figure 4-10 (majority in Mexico).  No 
action taken.  

http://geohazards.usgs.gov/qfaults/map.php  

19 Groundwater 
Recharge 
 Page 158 

Section 4.3.3.3 

EH John Izbicki, PhD of USGS Water Resources Center in SD estimates 
that there is essentially NO recharge to the Ocotillo basin. 

He reminds me that there must be standing water long enough to percolate down 
through 30 to 200-300 ft of dry soil for any recharge to be occur or be 
measurable. Since the floods and standing water of 100 year floods (3 since 1976) 
there has been no measured increase in water wells to the west of the Laguna 
Salada Fault. USGS disagrees with an asserted recharge of 800 AF/Y. Also See FN 1 
at p 282 which confirms USGS belief.) Water levels are declining except where 
domestic wells are still recovering from the decline that accompanied 5 years of 
export from the Yuha McDougal well when water level of the pumping well 
declined about 70 ft and in my downgradient well 30 ft decline. Export stopped in 
1982, likely because pumping was beginning up saline water from depth. 

Comment noted.  No action taken given 
language pertaining to estimates is based 
on published efforts that are 
conservative in the amount of recharge 
occurring. 

http://geohazards.usgs.gov/qfaults/map.php
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20 Endangered Species 
 Page 161 

Section 4.3 

EH Why no mention of special status and listed endangered species of 
lizards and mammals? Peninsular Big-Horn Sheep is listed as 
endangered and Flat-tailed Horned lizard is a special status species 
that the Fish and Wildlife Service earlier proposed for listing as a 
threatened species. 

Comment Noted.  A list of species is 
presented in Section 4.3 based on 
available literature.  Additional 
assessment will be done at the project 
level and not at IRWMP stage. 

21 Environmental (Gas 
Emissions 
 Page 162 

Section 4.3.7 

EH “Biogenic sources (i.e., vegetation— including trees, plants, and 
crops—and soils) that release naturally occurring emissions 
accounted for most of the VOC emissions (about 94 percent) and 
secondarily contributed to CO emissions (about 35 percent).” Is that 
true? If so what is the source of such numerical information????? I 
am guessing there is some error in the VOC percentage that is 
biogenic. 

Comment noted. It is likely that the 
percentage would vary depending on 
location.  Percentage values have been 
removed. 

22 Groundwater Data 
 Page 190 

Section 5.3.2 

EH Re Sec. 5.3.2 Rather than just relying on data for the groundwater 
basin in studies paid for by US Gypsum, I am including Table 10 that 
included USGS groundwater monitoring and data collected by USGS 
on wells, locations and water level and water quality. This table has 
been continually updated and submitted at every relevant 
proceeding/NEPA/CEQA review document related to the Ocotillo 
Coyote Wells Groundwater basin. 

Raw monitoring data clearly shows well interference esp. in the southern portion 
of the basin, as well as overdraft. USGS internet data sites are listed at the end of 
Table 10. 

Comment noted. For Table 10 referenced 
in Comment ID Nos. 17, 22 and 23, see 
page 17, et seq., below Recommend as a 
follow-up study, if needed for project 
implementation..  No change in the 
IRWMP. 

23 Groundwater 
 Page 191 

Section 5.3.2 

EH Average depth to water is way off and fails to consider surface 
topography and declining water levels due to overdraft. See Table 10 
and the graph of static water levels in wells prepared in response to 
USG FEIR/S and for Wind Zero EIR documents. 

Comment noted. For Table 10 referenced 
in Comment ID Nos. 17, 22 and 23, see 
page 17, et seq., below. Recommend as a 
follow-up study, if needed for project 
implementation. No change in the 
IRWMP. 

24 Geothermal Energy 
Sites 
 Page 204 

EH “Geothermal energy generation cannot be considered as a separate 
alternative for creating new water since there are no geothermal 
plants operating in the region.” This statement is factually wrong! 

Comment Noted.  Changed to: 
“Geothermal energy generation cannot 
be considered as a separate alternative 
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Section 5.6 Please correct it with updated info about status of geothermal 
operations both ongoing and approved. 

for reducing water use.” 

25 Solar Voltaic 
 Page 205 

Section 5.7 

EH “solar voltaic development” should say solar photovoltaic Comment noted.  Text changed 
throughout IRWMP. 

26 Population Estimates 
 Page 210 

Section 5.7.4 

EH Population estimated for Ocotillo area is seriously in error. The 
population is now smaller than when I moved here 35 years ago and 
more homes than ever are now for sale as community is being 
seriously disrupted by Ocotillo wind turbine project. 

Many homes are falling down or waiting for demolition, and new for-sale signs 
keep appearing. Do not expect much new construction unless wind turbine 
construction is halted and turbines removed. Recent census figures were told to 
me to be 260 people not the 600 plus of the table. Just because the land is zoned 
for residential development does not mean that anyone would consider it to be a 
desirable area to build a home now! Wind turbines are devaluing property and 
the whole community may become essentially abandoned if Ocotillo and 
Nomirage residents start experiencing the same health impacts of industrial wind 
experiences elsewhere such as near the Campo turbines and elsewhere in US, 
Australia and Europe. Elsewhere impacted residents have had to abandon their 
homes to regain their health. People feel very threatened by County approval of 
the wind project and earlier its approval of the Wind Zero “Blackwater-style” 
training facility immediately adjacent to the residential community of Nomirage. 
Residents repeatedly ask why the County seems to dislike the communities of 
Ocotillo and Nomirage so much. Lawsuits have been the only recourse when 
decision-makers refuse to make decisions that leave residents feeling safe in their 
homes. Based on experiences elsewhere, construction of the wind turbines and 
other industrial scale energy proposals have likely effectively precluded future 
residential development on the vast majority of private land overlying the 
groundwater basin. 

Commented noted.  Population changed 
to 268 based on 2010 Census.  Table 
changed with same increment of change 
into the future. 

http://censusviewer.com/city/CA/Ocotillo  

 

27 Use Permits 
 Page 212 

Section 5.7.6,  
Page 5-46 

EH “Outside of the Imperial Valley there is one Specific Plan that has 
received a Conditional Use Permit: Coyote Wells/Wind Zero Specific 
Plan, which includes 943 acres.” 

 Please note that the County approval was followed by 2 lawsuits, the property 
went into foreclosure for a 3rd time, applicant failed to pay taxes of for county 
attorneys to defend his approvals in Court, property was sold at auction and 

Comment noted.  No change needed. 

http://censusviewer.com/city/CA/Ocotillo
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reverted to original owner who wanted original zoning reinstated and all County 
approvals vacated. Board has officially vacated approvals and Zoning has reverted 
to desert residential, not much likelihood of development in the floodway 
portions of the property. The only jobs created were jobs for 3 attorneys, none of 
whom were residents of Imperial County. So please remove any reference to the 
County approvals of the CWSP project, it was a disaster from beginning to end 
and the County lost out in the long run from this planning, environmental and 
environmental justice fiasco. 

28 Groundwater Use 
 Page  223 

Page 5-27 
Section 5.9.1 

EH “U.S. Gypsum Company, working in West Mesa estimates a baseline 
groundwater demand of 767 AFY (0.68 MGD” However, the Court of 
appeals found that there was no basis for that figure based on 
pumpage or production, just an inflated number that is still the 
subject of litigation.  

USG is supposed to be getting Colorado River water from the Westside Main 
Canal per an approval by IID many years ago, paperwork that is part of the 
litigation files, litigation continuing. IID approved “up to 1,000 AF/Y to go to US 
Gypsum at Plaster City and an act of Congress in 1981 approved extending the IID 
boundary to include an industrial project at Plaster City to get it off groundwater. 
(See IRWMP pdf at p 285 for confirmation citation.) 

Comment noted. Through IID Board 
resolution, IID is authorized to contract 
for this water (and LAFCO inclusion 
process), but until they build a pipeline 
this water cannot be put to use.   

 

29 Rainfall Info 
 Page 249 

Table 5-59 
 

EH What is all the info about rainfall about? That needs some text 
explanation. Rainfall is so highly variable; it can be a couple of inches 
in an hour in one location and nothing ½ mile away.  

As has happened at my home this summer. Even in the desert of West Mesa 
heavy rainfall and flooding have not resulted in any changes in water availability 
or groundwater levels, just flooding damage. 

Comment noted. This discussion is 
located throughout Chapter 5 and 
provides sufficient content regarding 
variability of rainfall over the year. 

30 Evaporation Rates 
 Page 268 and 417 

Section 6.4.6 

EH “evaporative rates are eight feet (84 inches) per year” Eight feet is 96 
inches not 84.) I believe this figure is incorrect. Many years ago I 
learned from govt docs that the “pan evaporation rate” for Imperial 
County is about 100 inches/year. Please verify a source and insert 
correct information. 

Comment noted.  Sentence changed 
based on finding multiple sources with 
differing values for region. “Furthermore, 
evaporative rates in some portions of the 
region are upwards of eight feet per 
year, environmental constraints are 
great, and political opposition would be 
strong.” 
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31 Groundwater 
Monitoring 
 Page 293 

Section 7.1.2.2.3 

EH “The County does not have groundwater monitoring records" 
However, all USGS monitoring data for wells in Imperial County is 
available at the USGS websites and available to everyone. USGS 
monitoring data was updated for my Table 10 on Easter 2012. 

County ignores monitoring data because it tells much about the status of the Sole 
Source Aquifer. I only make tables from the West Mesa data because I am a, 
Ocotillo basin groundwater user not reliant on IID’s Colorado River water. If I can 
find the water monitoring data (levels and quality) so can the County if it is 
interested! The monitoring program is jointly funded by County and USGS. 

Comment noted.  Added a sentence to 
end of section.  Much of the USGS 
monitoring data for wells in Imperial 
County is available at the USGS websites. 

 

32 Groundwater Study 
 Page 294 

Section 7.1.2.2.4 

EH Original groundwater study for the Ocotillo-Coyote Wells basin was 
done by USGS in 1977 a joint effort for funding-County and USGS 
because County needed info for groundwater related litigation in 
both Ocotillo and Yuha. The Bookman-Edmonston study was funded 
by US Gypsum, with an industrial use bias to minimize export impacts 
for non-overlying uses. 

Comment noted.  See footnote 3 on page 
7-8, and 3rd bullet from bottom in Section 
7.1.2.2.4. Changed to: “the Ocotillo-
Coyote Wells study by USGS for IC/USGS 
and the groundwater study by Bookman-
Edmonston for US Gypsum.”   

33  Page 311 EH “Artificial snow making” Suggest this be omitted as irrelevant in 
IRWMP area. 

Comment noted.  No change to state 
table of regulations. 

34 Floodwaters and this 
Year’s Floods 
 Chapter 9 

EH Chapt 9 Floodwater Mgmt is interesting and of great need as the 
flood channel and drainage disaster that is unfolding on public lands 
being dozed and graded altering natural drainage patterns to the 
west of Ocotillo for the Ocotillo Wind project. Already this summer 
there has been heavy flooding in places not flooded before because 
drainages have been so altered. The future will be a disaster for all 
down gradient lands if the Court does not issue an injunction for one 
or more of the five lawsuits (4 in Federal Court and one in Superior 
Court. Another court hearing on 9-14-2012. Mandatory studies were 
not completed prior to project approval and start of construction!) 

Comment noted.  No change needed. 

35 Development in 
Floodways 
 Page 394 

Section 9.1 

EH County and federal decision-makers need the courage and will-power 
to make the tough decisions and sometimes “just say no” to 
development proposals in floodways and flood plains. Some disasters 
can be minimized or eliminated through appropriate zoning, planning 

Comment noted.  No change needed. 
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and engineering. There must be some criteria for which there are no 
exceptions no matter what the promises of increased taxes or jobs.  

36 Ag Fallowing 
 Page 434/435 

Chapter 11 in general 

EH Does anyone really believe that ag land removed from ag usage and 
for industrial scale PV will ever revert to agricultural uses after 20 to 
30 years? 

Comment noted.  No change needed. 

37 Photovoltaic Facilities 
 Page 476 

Section 12.1.4 

EH IRWMP states: “The County plans to issue conditional use permits 
(CUP) to allow solar photovoltaic facilities consistent with agricultural 
zoning. This will result in long-term, temporary fallowing will reduce 
water use for the duration of the CUP, and free- up the conserved 
water that can then be apportioned by IID to other purposes, 
including new non-agricultural uses within IID, environmental 
mitigation and/or transfer. IID has developed a Temporary Land 
Conversion Fallowing Policy. Development of the policy and 
coordinating it with the other IID policies and programs could take 
time and delay stakeholder adoption of the Imperial IRWMP.” 

No matter how much I read, I find the Temporary Land Conversion 
Fallowing program for PV to be very, very troubling in the long run. 
Will the land ever be able to physically/financially be returned to 
agriculture, and if water has been allocated for other uses for 20-30 
years, what will be the response to those uses suddenly be expected 
to have to give up or reduce their water use? This program makes NO 
sense in light of the reduced water availability for the future that is a 
theme throughout the IRWMP.  

Comment noted.  Addressed with 
changes to text for Section 12.1.4 

37a Ag Fallowing 
Program 
 Page 477 

Section 12.1.5.1 

EH “conserved from fallowing is set by IID and solicitations are sent out 
asking for voluntary participation to fallow a field in return for 
payment of the conserved water. Fields are then contracted based on 
a random selection to meet the amount of conserved water needed 
each year. Each field’s participation in the fallowing program is 
limited to two out of every four years.” IID’s fallowing program seems 
so much more sensible and equitable, and in the long terms best 
interests of both the agricultural community, farm workers and the 

Comment noted.   No change needed. 
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general public, and with fewer long-term adverse consequences for 
future water uses. The IID fallowing program seems better thought 
out and fairer to all concerned, both now and in the future. 

38 Fallowing 
 Page 482 

Section 12.1.5.1 

EH Even after reading the text related details of fallowing, why is it that I 
can feel comfortable with the IID temporary land fallowing details 
spelled out in the document of May 2012, but remain so very 
concerned about the County approvals related to conversion of ag 
land for solar with a proviso that decades later land revert to 
agriculture? I tried really hard to understand the County decisions, 
but still feel very uncomfortable with the conversion to solar PV 
provisions. Is there something I am missing? 

Comment noted.  No change needed. 

39 IID Related and 
Conversion to 
Photovoltaic 
 Page 485 

Section 12.2 

EH IID is a responsible public agency with jurisdiction by law and has the 
necessary power and authority to review and approve changes in the 
place or type of water use of IID’s Colorado River entitlement that 
would occur as a result of any land use decisions by Imperial County 
or the incorporated Cities. 

IID is required to manage its water right to ensure reasonable and 
beneficial use; as such IID is in a position to review and approve any 
change in place or change in type of use that is temporary (e.g., 
fallowing, conditional use permits) or permanent changes (e.g., urban 
development). 

 IID could institute a permitting process to review and approve 
temporary (fallowing, CUP for solar development) or permanent 
(urban use) changes in place or type of water use. Such a process 
could be used to mitigate negative impacts (see next section) and to 
ensure equity and fairness by increasing consistency and minimizing 
ad hoc and/or arbitrary decision making. 

An IID permitting process would complement the land use authorities 
of the Cities and Imperial County, provide a basis for the Cities and 
County to make legally defensible findings about water supply 

Comment noted.  No change needed. 
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availability, and create certainty for project proponents.”  

Still I feel that County Board decisions related to conversion to solar 
PV are creating a burden for IID and creating tremendous water 
use/allocation problems for the future. 

40  Document Portrayal 
of Quantification 
Settlement 
Agreement 

Law Offices 
of Patrick J. 
Maloney 

The IRWMP suggests that a “host of technical problems and 
institutional issues covering Southern California and Lower Colorado 
River geography were resolved by the QSA/Transfer Agreements ... .” 
(p. 1-9)  

The plan further notes that the QSA created “changed circumstances 
under which IID must manage the major water source of the Imperial 
Region. Specifically, resolution of the interregional and interstate 
conflicts resulted in supply constraints for IID customers that now 
must be resolved at the local level.  

QSA/Transfer Agreements and related Colorado River operating 
policies represent the baseline conditions for the IRWMP.” (p. 1-10). 
The plan relies on the QSA and an apparent unstated interpretation 
of the several decisions in reaching many of the conclusion 
throughout the report, e.g., Executive Summary; Chapters 1, 5, 8 and 
11.  

Absent from the plan is any reference to the fact that the 
QSA/Transfer Agreements have been the subject of litigation since 
late 2003. Whether or not they will be validated is yet to be 
determined. See Morgan/Holtz Parties Opening Remand Brief filed in 
the QSA Coordinated Civil Cases, JCCP No. 4353, on September 10, 
2012; sections I., II., and IV (enclosed); August 1, 2012 Final Status 
Conference Order regarding QSA remand trial.  

What affect the QSA may have on “IID customers” and what, if any, 
constraints on water availability for the Imperial Valley it entails is not 
yet determined. The future of the QSA is unknown -- something IID 

Comment noted. The QSA/Transfer 
Agreements are part of existing water 
management standard for IID water 
supplies; and, while QSA/Transfer 
Agreements have been subject to 
litigation since 2003, they are currently 
valid and effective agreements.  The 
IRWMP must address the status of 
circumstances known at this time.  The 
IRWMP will be updated according to 
Section 8 of the Executive Summary, and 
any changes in circumstances will be 
addressed at that time.  
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has itself acknowledged. Over the past year IID has been working on 
its “QSA Plan B for Protecting Water Rights, the Imperial IRWMP Page 
September 14, 2012 2 Environment, and the People of Imperial 
Valley.” 

 Attached is the final Plan B report provided to IID and the public on 
September 5, 2012, which will be the subject of one of the agenda 
times for the IID Board meeting on September 18, 2012 (along with 
several Resolutions that may likewise impact the QSA and hence 
Valley water availability).  

Before a final Imperial IWRMP is approved and/or implemented, the 
plan needs to incorporate alternatives for regional water resource 
management that include the possibility that there will be no QSA or 
there will be a renegotiated QSA. This would impact the availability of 
Imperial water for purposes envisioned in the plan. 
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EDMUND G. BROWN, JR. 
Governor 

State of California—Health and Human Services Agency 

California Department of Public Health 
 
 

 
Southern California Drinking Water Field Operations Branch 

1350 Front St., Room 2050, San Diego, CA 92101 
Telephone (619) 525-4159   (619) 525-4383 Fax 

Internet Address:  www.cdph.ca.gov 

RON CHAPMAN, MD, MPH  
Director & State Health Officer 

 
September 14, 2012 
 
Ms. Jennifer Goodsell 
Imperial Irrigation District 
333 E. Barioni Boulevard 
Imperial, CA 92251 
 
 
Dear Ms. Goodsell 
 
 
IMPERIAL REGION INTEGRATED REGIONAL WATER MANAGEMENT PLAN 
 
The California Department of Public Health (CDPH) has reviewed portions of the July 
2012 Public Review Draft of the Imperial Region Integrated Regional Water 
Management Plan (IRWMP) and has concerns about certain projects that were 
evaluated and/or selected.  
 
If municipal recycled water is added to an Imperial Irrigation District (IID) canal, public 
water systems would no longer be able to use that canal for public water supply. This 
includes canals downstream of the canal to which it is fed. For example, if recycled 
water was added to the Rockwood Canal, this would also preclude water systems from 
using the Vail Supply Canal. This may require some smaller water systems and 
residential pipe accounts to change to a different canal for raw water, which may not be 
feasible. Also it would effectively preclude new services for small water systems to be 
added to that canal, and its downstream canals, in the future.  
 
Project No. 2 “Keystone Desalination with IID Drainwater/Alamo River Source”, listed in 
Appendix N under Section N.1.2.4, involves desalting either Alamo River water and/or 
IID drain water and sending the treated water to the Fudge Reservoir and then to 
Rockwood Canal. Both sources of water would fall under CDPH’s “extremely impaired 
source” definition.  If the treatment and monitoring for the raw and treated water are 
sufficient, there may be no additional requirements by CDPH put on the downstream 
users. However, if treatment and monitoring is not considered sufficient at the 
desalination plant, this will either preclude downstream municipal and residential users 
from using the canal or CDPH will require the additional treatment to be installed and 
the additional monitoring to be completed at each downstream public water supply 
intake.  
 
Project No. 7 “East Brawley 25 KAFY Desalination with Well Field and Groundwater 
Recharge”, listed in Appendix N under Section N.1.2.12,involves desalting groundwater 



Ms. Goodsell  Imperial IRWMP 
September 14, 2012   

 Page 2 of 2 

in the eastern portion of the valley and sending the treated water to the East Highline 
Canal. If the treatment and monitoring for the raw and treated water are sufficient, there 
may be no additional requirements by CDPH put on the downstream users. However, if 
treatment and monitoring is not considered sufficient at the desalination plant, CDPH 
will require the additional treatment to be installed and the additional monitoring to be 
completed at each downstream public water supply intake.  
 
If you have any questions regarding this letter, please contact Erica Wolski at (619) 525-
4772 or me at (619) 525-4159. 
 
Sincerely, 
 
 
 
Sean Sterchi, P.E. 
District Engineer 
 
cc: Jeff Lamoure, Deputy Director - Division of Environmental Health, Imperial 

County Public Health Department 
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Exhibit     EH Table 10  Water well information, water quality, and groundwater elevations
 Ocotillo/Coyote Wells Groundwater Basin, a Sole Source Aquifer,  Imperial County CA 

  (USG 2006 EIR/EIS Appendix B-1 USGS Hydrologic Data, USGS NWIS water level and quality data & 
Bookman- Edmonston 3/96 (BE96) and BE 1/2004 (BE04) cited in Coyote Wells Specific Plan 1/2010 DEIR).

  Not all data are shown for all wells, and not all wells monitored only once are included.
Water level measurements are fall data where possible and water quality is when monitored. Updated 2012-04-08

Well USGS ID

 (T/R-S)

USGS Site ID #

Well

depth

ft.

Land

Surface

Elevation

ft.

Base of 

well  ft.

above sea

level

Static water

level

below ground

surface ft.

Groundwater

elevation ft.

above mean

SL = AMSL

Elev. 
AMSL
Year

mg/l 
Total
Dissolved
Solids 

TDS
Year

16S/9E-24B1

(E of fault)

ID
324608115593501

128.5  385  256.5 105.35
107.75
108.44

109.35
109.45
109.58

 269.65
 277.71
 276.56

 275.65
 275.55
 275.42

1976
1995
2001

2007-10
2008-10
2009-10

  1270       
   1230      
  1240       
  1300
  1240
  1200
  1210
  1200
  1220

1977
1995
2001
2004
2007
2008
2009
2010
2011

16S/9E-24D1

(W of fault)

ID
32455811559201

149  382  233 103.86
108.13    BE
107.13    USGS
107.89
108.98
109.16
109.21

 278.14
 276.44
 274.87
 274.11
 273.02
 272.84
 272.79

1977
1995
1995
2001
2007
2008-10
2009-10

   476     

   468     
   470     
   486
   481
   497
   486
   498

1980

1995
2001
2007
2008
2009
2010
2011

16S/9E-24N1  118  380  262  98.00 282 1975 - 5     477     1975

16S/9E-24R1 101.5  335  233.5 58.00
60.33

277
274.67

1976
1989

   357        
   410       

1977
1989

16S/9E-25K1  247  362  115            
         

84.00
89.09
90.46

287.00
272.91
271.54

1958 - 11
1974 - 12
1980

   340 1972

16S/9E-25K2  MC

ID
324939115593401

 372

depth
of hole
4000

 364   -8      99.70
93.99

94.06
95.08

94.61
96.51
Pumping

264.3
270.01

269.94
268.92

269.39
267.41

1975
1980

1987
1993

1996
1997

   245        
   303
   305
   590  
   405
   393
   337
   338        
   342
   313
   360       
   319
   327
   351
   357
   364
  342
  333
  342

1974
1977
1980
1982
1988
1989
1994
1996
1997
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009

16S/9E-25K4    394      1985
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Well USGS ID

 (T/R-S)

USGS Site ID #

Well

depth

ft.

Land

Surface

Elevation

ft.

Base of 

well  ft.

above sea

level

Static water

level

below ground

surface ft.

Groundwater

elevation ft.

above mean

SL = AMSL

Elev. 
AMSL
Year

mg/l 
Total
Dissolved
Solids 

TDS
Year

16S/9E-25M1 OM 262  410 148
140 270 1974

   378
   316
   334

1962
1967
1993

16S/9E-25M2 OM

ID
324446115595901

336   410   74 137.69 
137.42
138.39
140.71
141.06
141.96
142.17
141.35
141.08
140.06

272.31 
272.58
271.61
269.29
268.94
268.04
267.83
268.65
268.92
269.94

1991 - 10
1995 - 10
2000 - 10
2004 -   3
2005 - 10
2006 - 10
2007 - 10
2008 -10
2009 -10
2010 - 10

 437 1971

16S/9E-25Q1 128.5  372  243.5 104.24
107.27

267.76
264.73

1974
1991
2001

  322 1974

16S/9E-26F1  38.7  250 211.3  22.20
 26.95

227.8
223.05

1975
2001

16S/9E-26F1 (a)

ID
324455116003801
S-2 W of Ocotillo

300 430 130 195.01
196.86
197.08
197.19
197.30

 234.99
 233.14
 231.92
 232.81
 232.70

1998
2007
2008-10
2009-10
2010 - 10

16S/9E-26G1   440  165.32  274.68 1995

16S/9E-26H2  278  418  140    259        
   302        

1970
1993

16S/9E-29H1  35.5 250 22.03
22.24
23.43
25.58
26.55
27.17
27.26
27.34
27.35

1975
1980 - 10
1985 - 10
1990 - 10
1995 - 10
2000 - 10
2005 - 10
2008 - 10
2010 - 10

16S/9E-34B1   RH

ID
324424116012301

 410  580  170  
 324.57
 

 325.36
 325.90
 326.41
 326.64
 326.79
 326.81

255.43

254.64
254.10
253.59
253.36
253.21
253.19

1997
1998 -   3

2003 - 10
2005 - 10
2007 - 10
2008 - 10
2009 - 10
2010 - 6

   309
   309
   349
   303
   304
   310
   308
   309
   302
   300
   298

1997
1998
1999
2001
2003
2005
2007
2008
2009
2010
2011

16S/9E-35A1  227  472  245    923        1975

16S/9E-35B1 476  216 260 1975 - 6

16S/9E-35N1 500 600     338 1963
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Well USGS ID

 (T/R-S)

USGS Site ID #

Well

depth

ft.

Land

Surface

Elevation

ft.

Base of 

well  ft.

above sea

level

Static water

level

below ground

surface ft.

Groundwater

elevation ft.

above mean

SL = AMSL

Elev. 
AMSL
Year

mg/l 
Total
Dissolved
Solids 

TDS
Year

16S/9E-35N2

ID 3243116005501

600  317
 315.57
 316.41

283
284.43
283.59

1975
2000
2007

16S/9E-35M1  
MG

ID
324345116010001

 495

depth
of hole
535

 616  151  321
 323.16
 323.89
 324.87
 326.01
 323.29
 321.3
 324.42
 325.34
 322.43
    No data
 321.29

295 
292.84
 292.11
291.13
289.99
292.57
294.70
291.58
290.66
293.57

294.71

1967 -  3
1975 -  6
1980 -  9
1985 -10
1989 -  3
1995 - 10
1999 -10
2006 - 10
2007 - 10
2008 - 10
2009 - 10
2010 - 10

  
 334         1975

16S/9E-36B1 USG
   USG #6

 460  350  -110    90.75  258.60 1995   306
  406

1963
1966

16S/9E-36C1  157  382  225    292

   315
   326

1952
1953
1956
1962

16S/9E-36C2   CV

ID
324416115594101

 303  384     81 125  259 1975 - 6    299        
   367
  368
  354
  346
  355
  346
  364
  348
  354      
   350
   359
   349
   485

1961
1991
1993
1995
1998
2000
2001
2003
2005
2007
2008
2009
2010
2011

16S/9E-36C3   CV

ID
32441615594102

 312  384     72 110.00
178.47
129.31
   Pumping

274
205.53
254.69

1975
2001
2002
2006

   314 1971

16S/9E-36D1  333  452     81    365        1975

   CONTINUED
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Well USGS ID

 (T/R-S)

USGS Site ID #

Well

depth

ft.

Land

Surface

Elevation

ft.

Base of 

well  ft.

above sea

level

Static water

level

below ground

surface ft.

Groundwater

elevation ft.

above mean

SL = AMSL

Elev. 
AMSL
Year

mg/l 
Total
Dissolved
Solids 

TDS
Year

16S/9E-36D2

ID
32442211600301

 200 433    233 157.90
158.46
160.56
161.30
161.85
162.57
163.14
163.45
163.83
164.14
164.82
165.02
165.31
165.28
164.81
164.36

275.10
274.54
272.44
271.70
271.15
270.43
269.86
269.55
269.17
268.86
268.18
267.98
267.69
267.72
268.19
268.64

1975 - 6
1980 - 9
1985 - 10
1990 - 10
1995 - 10
2000 - 10
2001 - 10
2002 - 10
2003 - 10
2004 - 11
2005 - 10
2006 - 10
2007 - 10
2008 - 10
2009 - 10
2010 - 10

   356        
   

  347        

1975

1990

16S/9E-36D3

ID
324415116000501

333 450  117    365
   372        
   360
   350
   358        
    356
   357
   361
   357
   365
   346
   359

1975
1992
1995
1998
2000
2003
2005
2007
2008
2009
2010
2011

16S/9E-36F3  USG
   #3                 

 658  432   -226    595 1950

16S/9E-36G1 WW  214  385    171    357
   341
   356
   428
   635 

1951
1958
1962
1973
1975

16S/9E-36G3 USG  450  354.49     -97  103.17 252.32 1995    333 1963

16S/9E-36H1 USG

USG #5 about
1,700 ft. S of 36B1

ID
324407115590901

380

410

 337.72 BE

 342 USGS

   -42

  -68

 68.50
 80.07  
 82.67
 84.08
 84.07
 82.60
 83.36
 85.13
 85.54
 86.72
 88.07
 88.75
 90.08
 90.72
 91.05
 88.67
 85.31

269.22 
257.65
255.05
253.64
253.65
255.12
254.36
252.59
252.18
251.00
249.65
248.97
247.64
247.00
246.67
249.05
252.41

1954 -   3
1974 - 11
1980 -   9 
1985 - 10
1990 - 10
1995 - 10
1998 - 10
2000 - 10
2001 - 10
2002 - 10
2003 - 10
2004 - 11
2005 - 10
2006 - 10
2007 - 10
2008 - 10
2009 - 10

    288       
    312      
    300
    305
    299
    297
    300
    321       
    295
    299
   294
   298
   303
   301
   301
   300
   305
  304
  306

1963
1977
1980
1985
1991
1995
1998
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
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Well USGS ID

 (T/R-S)

USGS Site ID #

Well

depth

ft.

Land

Surface

Elevation

ft.

Base of 

well  ft.

above sea

level

Static water

level

below ground

surface ft.

Groundwater

elevation ft.

above mean

SL = AMSL

Elev. 
AMSL
Year

mg/l 
Total
Dissolved
Solids 

TDS
Year

16S/9E-36G4 WW

ID
324401115593201

 560  382   -178  136.47
 126.53
 122.63
 123.97
 132.60
 132.39

245.53 
255.47
259.37
258.03
249.40
249.61

1975
1980 - 9
1985 - 10
1995
2000 - 10
2007 -10

   310
   353        

1974
1975

16S/9E-36L1 USG 372  427     55    407 1958

16S/9E-36L2 600  410  -190 152 258 1975 - 6    293 
   300 

1969
1975

16S/9E-36R1 394 hol 430   44 163 267.0 197 - 12

16S/10E-14N1 118.5 225  106.5 92.37
95.33

132.63
129.67

1975
1988

16S/10E-16B1 104  215 111 hole   24000 1968

16S/10E-16B2  210  23 187 1975 - 6

16S/10E-16D1
1.5 mi N USG-PC

152   65    -87 52.09
45.55

 12.91
 19.45

1974
2001   15200 1975

16S/10E-16Q1  218  20 198 1975 - 2

16S/10E-18P1
hurricane effect

300 340    40 70.00
Dry 

230
Dry

1975
1985

  15700 1975

16S/10E-20R3  79 260   181 33 227 1975

16S/10E-24R1 101.5  335 233.5 58.00
59.36
59.89
60.33

277
275.64
275.11
274.67

1976 - 11
1980 - 9
1985 - 10
1898 - 3

16S/10E-27R1

324430115555501

E of Coyote Wells

104   300  196 98.97   
95.53
98.49
98.38
98.38
98.28
98.33

201.25
204.47
201.54
201.62
201.62
201.72
201.67

1975
1995 BE
2001
2007
2008
2009
2010

  3770       1975

16S/10E-28D1   253.33  200   29.94
  29.72
  29.76
  29.46
  30.29

223.39
223.61
223.57
223.87
223.04

1995
2007
2008
2009
2010

  8600 1948

16S/10E-29K1    39  255  216  2590        1975

16S/10E-29L1  48.45  280 231.55 23.32

29.68

256.68

250.32

1976

1988

   713
   660        
   670        

1977
1983
1988
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Well USGS ID

 (T/R-S)

USGS Site ID #

Well

depth

ft.

Land

Surface

Elevation

ft.

Base of 

well  ft.

above sea

level

Static water

level

below ground

surface ft.

Groundwater

elevation ft.

above mean

SL = AMSL

Elev. 
AMSL
Year

mg/l 
Total
Dissolved
Solids 

TDS
Year

16S/10E-29H1

ID
324458115570301

 35.5   251.23  215.73   22.20  
  22.24
  23.43
  25.58
  26.55
  27.17
  27.12
  27.12
  27.10
  27.34
 27.34
 26.98
 27.35

220.03
221.55
227.8
225.65
224.68
224.06
224.11
224.11
224.13
223.89
223.89
224.25
223.88

1975
1980 - 9
1985 - 10
1990 - 10
1995 - 10
2000 - 10
2003 - 10
2005 - 10
2006 - 10
2007 - 10
2008 - 10
2009 - 10
2010 - 10

54200       1975

16S/10E-29R2

ID
324428115570701

 30 258 228   9.74
 13.49
 16.24
    dry

248.26
244.51
241.76

1973 - 5
1980 - 9
1984 - 10
1985 - 10

16S/10E-30R2    30  258  228   9.74
 13.49
 16.24

248.26
244.51
241.76

1973 - 5
1980 - 9
1984 - 10

  1300 1958

16S/10E-30R1

ID
324428115581601

 75  290  215     527 
    479 
    579
    560  
    579
    609
    654
    757
    766
    801
    671
    644
    657
    582
    548       
    533
    566
    535
    535
    517
    498
    525

1957
1975
1980
1984
1985
1986
1987
1988
1989
1990
1993
1994
1995
1996   
2000
2003
2005
2007
2008
2009
2010
2011

16S/10E-31B1

ID
324417115582401

255  293.01  38.01 45.22  
45.56
46.80
48.98
49.40
49.46
49.15
48.84

247.79
247.45
246.19

243.39
243.55
243.86
244.17

1993
1995
2001
2006
2007
2008
2009
2010 - 10

16S/10E-31D1 320 61.44 258.56 192 - 4

16S/10E-31D2 269   19 250 1975 - 5

16S/10E-32L2  100  280  180     320       1975

           Exhibit   USGS Water well information, groundwater elevations, water quality for Ocotillo/Coyote Wells Groundwater Basin 4-8-2012 6 of 13



Well USGS ID

 (T/R-S)

USGS Site ID #

Well

depth

ft.

Land

Surface

Elevation

ft.

Base of 

well  ft.

above sea

level

Static water

level

below ground

surface ft.

Groundwater

elevation ft.

above mean

SL = AMSL

Elev. 
AMSL
Year

mg/l 
Total
Dissolved
Solids 

TDS
Year

16S/10E-32F1  210  275    65      593 1975

16S/10E-32P1

ID
324342115574301

 281.58 40.16
41.35
42.77
42.52
43.29
43.51
43.49
43.70
43.85
44.02
44.27
44.28
44.53

241.42
240.23
238.81
239.06
238.29
238.07
238.09
237.88
237.73
237.56
237.31
237.3
237.08

1992 - 10
1995 - 10
2000 - 10
2001 - 10
2002 - 10
2003 - 10
2004 - 11
2005 - 10
2006 - 10
2007 - 10
2008 - 10
2009 - 10
2010 - 10

16S/10E-33E1  24 265  241  17 148 197 - 5   6910 1975

16S/10E-34N1 119  320  101   77 243.0 1975 - 5   1610 1975

16S/10E-35N2

ID
324343116005501

 600 317.00
315.43
315.79
316.23
316.41
 no data

283
284.57
284.21
283.77
283.59

1975
2001
20-03
2005
2007
2008

16S/10E-40F1  286  49 237 1974 - 10

16S/10E-41D1  324   742 1963

16S/10E-41D2  320   454 1962

16S/10E-41G1    65  284  219  1970        1975

16S/10E-41M1  150  340  190  71 269 1971 - 10  2300        1975

16S/10E-41Q1    47  300  253  2190        1975

16S/10E-42A1  130   334  204  87.72
 88.22

246.28
245.78

1995 - 10
1996 - 10

    464 1974

16S/10E-42A2  336  73.21
 76.33
 80.59

26279
259.67
255.41

1974
1984
1994

    537 1974

16S/10E-42A3  146  330  184    392 1974

16S/10E-42A4 330  73.00 257.0 1974 - 12    554        1995

16S/10E-42A5

ID
324329115580501

328 73.21
74.96
76.20
79.04
80.59

254.79
253.04
251.80
248.96
247.41

1974 - 12
1980 - 9
1983 - 10
1989 - 10
1994 - 3

   415 
   418       
   463
   455        
   410        

1974
1979
1983
1989
1994

16S/10E-42A7    93  318  225    583        1975
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Well USGS ID

 (T/R-S)

USGS Site ID #

Well

depth

ft.

Land

Surface

Elevation

ft.

Base of 

well  ft.

above sea

level

Static water

level

below ground

surface ft.

Groundwater

elevation ft.

above mean

SL = AMSL

Elev. 
AMSL
Year

mg/l 
Total
Dissolved
Solids 

TDS
Year

16S/10E-42A8

ID
324323115580001

 112  325  213    886        
   906
   951
   964        
   851
   891
   958
    868
  935
  901
1170
1220

1994
1996
1999
2001
2003
2005
2006
2007
2008
2009
2010
2011

16S/10E-42C1  330  380    50   4420 1975

16S/10E-42H1  350  362    12 109
173.20
172.36
172.42
171.29
170.95

253
188.8
189.64
189.58 
190.71
191.05

1971 - 10
2001 - 10
2003 - 10
2004 - 11
2005 - 10
2006 - 10

    668 1975

16S/10E-42H2 342 84 258 1975 - 6

16S/10E-42H3  167  345  178

16S/10E-42L

ID
324251115522201

130.4  195 39.9
13.32
17.27
20.20
21.12
23.45
25.23
26.78
28.16
25.99
27.80
29.27
30.88
31.42
32.45

1975 - 6
1993 - 10
1998 - 10
1999 - 10
2000 - 10
2001 - 10
2002 - 10
2003 - 10
2004 - 10
2005 - 10
2006 - 10
2007 - 10
2008 - 10
2009 - 10
2010 - 10

16S/11E-23B1
3.5 mi SE USGPC
by Dunaway Rd

ID
324603115480501

123  30  -93 39.35
44.62
50.82
51.44
51.27
51.65
51.35
50.80

  -9.35
 -14.62
 -20.82
 -21.44
 -21.27
 -21.65
 -21.35
 -20.80

1974
1995
2001
2006
2007
2008
2009
2010

16S/11E-29L1  114 210  96 111.00
112.65
Dry from ‘76-
‘80

99
97.35

why dry?

1975
1976 - 1
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Well USGS ID

 (T/R-S)

USGS Site ID #

Well

depth

ft.

Land

Surface

Elevation

ft.

Base of 

well  ft.

above sea

level

Static water

level

below ground

surface ft.

Groundwater

elevation ft.

above mean

SL = AMSL

Elev. 
AMSL
Year

mg/l 
Total
Dissolved
Solids 

TDS
Year

16S/11E-27F1

ID
324500115492101

 135    100  -35   98.90  
  99.78
100.12
  99.80
100.09
100.09
100.64

 1.10    
 0.22
-0.12
 0.20
-0.09
-0.09
-0.64

1975 - 6
1995
2000 - 10
2007 - 10
2008
2009
2012

16S/11E-42L1

E of LS fault

ID
32451115522201

143.5   194.69   51.2  44.77  
 14.04  el Nino
 15.99
 21.20
 29.27
 30.45
 31.42

149.92  
180.65
178.70
173.49
165.42
164.24
163.27

1975
1993
1995
2001
2007
2008
2009

38400       1975

16S/11E-42M1
ID
324258115523501

     7   220  113     7.5
    4.7
   Dry

212.5
215.3

1949
1975
1983

16S/11E-42M4    805  1975

16S/11E-42M5
W of LS fault     
ID
324258115524101

  9.3  215.54 206.24     4.3    
    5.52

211.24   
210.02

1949
1995

17S/10E-11A1  330  382   52    446  1975

17S/10E-11A2
    NE of 11G1

360   373.96  13.96  
166.67  207.29 1995

   350
   331  

1972
1975

17S/10E-11G2 

affected by export
from well 11G1
N of 11G1

 315  375  60 158.00
164.00
164.45
165.09
166.84
168.93
172.38
178.03

217
211
210.55
209.91
208.16
206.07
202.62
196.97

1971 - 11
1975 - 6
1977 - 10
1978 - 7
1979 - 9
1980 - 9
1981 - 11
1982 - 10

   335        
  
  363
  369
  370
  377
  377
  392        

1972

1977
1978
1979
1980
1981
1982

    CONTINUED
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Well USGS ID

 (T/R-S)

USGS Site ID #

Well

depth

ft.

Land

Surface

Elevation

ft.

Base of 

well  ft.

above sea

level

Static water

level

below ground

surface ft.

Groundwater

elevation ft.

above mean

SL = AMSL

Elev. 
AMSL
Year

mg/l 
Total
Dissolved
Solids 

TDS
Year

17S/10E-11G1MY

export starts 9/1/77
lawsuits

export stops 9/1/82

also a few months
of export pumping
in 1972, stopped by
court

ID
324123115552901

still recovering
after export ceased

 300  380.14  80.14 170
164.94
165.11
195.58
225.68
232.60
221.20
195.86
187.63
185.31
182.68
182.48
180.50
179.45
177.59
178.03
178.89
177.15
176.52
176.35
175.20
174.59
174.03
173.20
172.36
172.42
171.29
170.95
171.21
   No data
   No data
168.77

210.14
202.99
215.03
184.56
154.46
147.54
158.94
184.28
192.51
194.83
197.46
197.66
199.64
200.69
202.55
202.11
201.25
202.88
203.62
203.79
204.94
205.55
206.1
206.94
207.78
207.72
208.85
209.18
208.93

211.37

1967 - 4
1975 - 6
1976 -1
1978 - 7
1980 - 9
1981 - 11
1982 - 10
1983 - 10
1984 - 10
1985 - 10
1986 - 10
1987 - 10
1988 - 10
1990 - 10
1991 - 10
1992 - 10
1993 - 10
1995 - 10
1996 - 10
1997 - 10
1998 - 10
1999 - 10
2000 - 10
2001 - 10
2003 - 10
2004 - 11
2005 - 10
2006 - 10
2007 - 3
2008
2009
2010-10

17S/10E-11G4
see last page

17S/10E-11B1

affected by export
from well 11G1

NE of 11G1

ID
324138115552901

301  376  75 156.80
157.90
159.53
161.06
162.47
163.03
163.49
163.30
164.05
163.72
163.87
163.62
162.53
160,82
160.28
159.99
159.54
159.21
158.61
158.25
157.87

219.2
218.1
216.47
214.94
213.53
212.97
212.51
212.7
211.95
212.28
212.13
212.38
213.47
215.18
215.72
216.01
216.46
216.79
217.39
217.75
218.13

1975 - 6
1978 - 6
1979 - 9
1980 - 9
1981 - 11
1982 - 10
1984 - 10 
1986 - 10 
1988 - 10 
1990 - 10 
1993 - 10 
1996 - 10 
1999 - 10 
2004 - 11 
2005 - 10 
2006 - 10 
2007 - 10 
2008 - 01
2009 - 10
2010 - 10
2011 - 03
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Well USGS ID

 (T/R-S)

USGS Site ID #

Well

depth

ft.

Land

Surface

Elevation

ft.

Base of 

well  ft.

above sea

level

Static water

level

below ground

surface ft.

Groundwater

elevation ft.

above mean

SL = AMSL

Elev. 
AMSL
Year

mg/l 
Total
Dissolved
Solids 

TDS
Year

17S/10E-11H1

affected by export
pumping of 11H1
S of 11G1

329.9 380  50.1 158.27
164.2
166.05
170.46
173.35
180.35
174.33
171.69

221.73
215.80
213.95
209.54
206.65
199.65
205.67
208.31

1964 - 6
1978 - 6
1979 - 9
1980 - 9
1981 - 11
1982 - 10
1983 - 10
1985 - 10

17S/10E-11H2
affected by export
from well 11G1
SE of 11G1

well failed 4/87

 344  376     32 165.00
169.40
176.29
180.36
184.43
189.87
187.34
186.75
190.27
187.41

211
206.6
199.71
195.64
191.57
186.13
188.66
189.25
185.73
188.59

1973
1978 - 6
1979 - 9
1980 - 10
1981 - 10
1982 - 10
1983 - 10
1984 - 10
1985 - 10
1986 - 10

   

   300       
   291
   297
    293   

1983
1984
1985
1986

17S/10E-11H3

978.5 ft SE of
11G1

replacement
domestic for 11H2
affected by export
from well 11G1,
shows recovery

ID
324117115552001

 348  380     32 179.29 
180.11
179.08
178.57
178.32
176.89
174.26
175.64
172.88
171.69
170.99
171.38
170.29
169.20

200.71
199.89
200.92
201.43
201.68
203.11
205.74
204.36
207.12
208.31
209.01
208.6
209.71
210.80

1987 - 10
1988 - 10
1989 - 10
1990 - 10
1995 - 10
1997 - 10
2001 - 10
2003 - 10
2005 - 10
2007 - 10
2008 - 10
2009 - 10
2010 - 10
2011 - 10

    313       
    311
    319
       3116
    312
    309
    280      
    307
    311
    313
    289
    289
    307
    280

1987
1988
1989
1991
1995
1997
2001
2003
2005
2007
2008
2009
2010
2011

17S/10E-18K1  150  341.6   192 136.7
136.2
135.7
135.57

204.90
205.4
205.9
206.04

1975 - 12
1980 - 9
1985 - 10
1989 - 3

    431       1975

17S/10E-19F1 120 346.05 -226.05 1974 - 10

17S/11E-22E2

ID
323923411580470
1     
S of Hwy 98 by LS
fault

119.6 303.9 184.3 102.48
 97.65
 97.38
 97.16
 96.88
 96.37

201.42

206.52
206.74
207.02
207.53

1975
2006
2007
2008
2009
2010
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Well USGS ID

 (T/R-S)

USGS Site ID #

Well

depth

ft.

Land

Surface

Elevation

ft.

Base of 

well  ft.

above sea

level

Static water

level

below ground

surface ft.

Groundwater

elevation ft.

above mean

SL = AMSL

Elev. 
AMSL
Year

mg/l 
Total
Dissolved
Solids 

TDS
Year

17S/11E-16J1

ID
324013115511101

by Hwy 98 near
Laguna Salada
Fault

366 298.7
96.63
96.06
95.44
95.0
94.53
93.76
91.93
91.68
91.44
91.17
90.87

202.07
202.64
203.26
203.7
204.17
204.94
206.77
207.02
207.26
207.53
207.83

1972
1974
1980
1985
1991
1995
2000
2006
2007
2008
2009
2010

17S/10E-11G4
                       MM
unused well
affected by export
from well 11G1
unused 867 ft W of
export  well 11G1

ID
324119115553201

still recovering
after export at G1
ceased 9/82

500   382.14  -118 193.35
199.37
206.21 
199.31
193.25
189.71
187.22
185.92
184.26
183.47
182.14
180.70
180.08
180.10
179.58
178.46
178.0
177.34
176.3
175.66
174.94
173.87
173.21
172.95
172.62
171.94
171.13
170.89
170.50
169.92
169.78

188.79
182.77
175.93
182.83
188.89
192.43
194.92
196.22
197.88
198.67
200.00
201.44
202.06
202.04
202.56
203.95
204.14
204.80
205.84
206.48
207.20
208.27
208.93
209.19
209.52
210.20
211.01
211.25
211.64
212.22
212.14

1978 - 8
1981 - 2
1982 - 10
1983 - 10
1984 - 10
1985 - 10
1986 - 10
1987 - 10
1988 - 10
1989 - 10
1990 - 10
1991 - 10
1992 - 10
1993 - 10
1994 - 10
1995 - 10
1996 - 10
1997 - 10
1998 - 10
1999 - 10
2000 - 10
2001 - 10
2002 - 10
2003 - 10
2004 - 11
2005 - 10
2006 - 10
2007 - 10
2008 - 10
2009 - 10
2010 - 10
2011 - 10

See next page for Notes
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NOTES:
* TDS Total dissolved solids in mg/L
(a)   All 2010 water level data is Information from USGS Water Resources website: http://nwis.waterdata.usgs.gov/ca/nwis/gwlevels  
AMSL  Above Mean Sea Level static water level as feet above mean sea level measures groundwater level without confusing information
about topography such as slopes or depressions
 (b) Water quality data are from USGS Water Resources website at http://waterdata.usgs.gov/ca/nwis/qwdata more specifically for Imperial
County well data http://nwis.waterdata.usgs.gov/ca/nwis/qwdata?county_cd=06025 &
(c) USGS well location maps & data for Imperial County, links to individual wells (easiest to use)
http://groundwaterwatch.usgs.gov/countymaps/CA_025.html
USGS 1980 Groundwater Quality Data Ocotillo-Coyote Wells Area,  BE96 Appendix E, USG DEIR Appendix B-1 BE = Bookman-
Edmonston groundwater study prepared for US Gypsum

BE96 Appendix E, BE2004 revised BE study for US Gypsum DEIR 2006

CV    Coyote Valley Mutual Water Co. Serves residential subdivision Ocotillo Unit 2

MC   McDougal/Clifford export well also served Ocotillo Unit 3 until 1984 when it stopped exporting groundwater

MY   McDougal Yuha well, exported water for a few months in 1972 and from 1977 - 1982, domestic only since that time

MM   McDougal unused well, drilled to depth but did not get potable water

MG    Miller’s Garage N of I-8 just E of jct w Hwy 98

OM   Ocotillo Mutual Water Co. Serves residential subdivision Ocotillo Unit 1

RH     Hamilton 1.25 mi W of CV Mutual Water Co.  Furthest west well in the USGS monitoring program.

USG  US Gypsum wells export water to Plaster City factory

WW  Westwind Water Co A private water co provides water by truck to residences in West Texas and Painted Gorge

USGS Hydrologic Unit Code 18100200
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LAW OFFICES OF 

PATRICK J. MALONEY 

2425 WEBB AVENUE, SUITE 100 
ALAMEDA ISLAND, CALIFORNIA 94501-2922 

 
 
 
PATRICK J. “MIKE” MALONEY               (510) 521-4575               THOMAS S. VIRSIK 

FAX (510) 521-4623 
e-mail:  PJMLAW@pacbell.net 

 
 
Via Email : aortega@iid.com and US Postal Service 
 
September 14, 2012 
 
Imperial Integrated Regional Water Management Plan 
c/o Imperial Irrigation District 
333 East Barioni Boulevard 
Imperial, CA 92251 
 
Re: Public Comments on Imperial Integrated Regional Water Management Plan 
 
Dear Sir or Madam: 
 
We represent Imperial Valley landowners and make the following general observations 
regarding the draft Imperial Integrated Regional Water Management Plan. 
 
Virtually all of the water in Imperial Valley comes from the Colorado River.  The IRWMP 
suggests that a “host of technical problems and institutional issues covering Southern 
California and Lower Colorado River geography were resolved by the QSA/Transfer 
Agreements ... .”  (p. 1-9) The plan further notes that the QSA created “changed 
circumstances under which IID must manage the major water source of the Imperial Region.  
Specifically, resolution of the interregional and interstate conflicts resulted in supply 
constraints for IID customers that now must be resolved at the local level. QSA/Transfer 
Agreements and related Colorado River operating policies represent the baseline conditions 
for the IRWMP.”  (p. 1-10) .  The plan relies on the QSA and an apparent unstated 
interpretation of the several decisions in reaching many of the conclusion throughout the 
report, e.g., Executive Summary; Chapters 1, 5, 8 and 11. 
 
Absent from the plan is any reference to the fact that the QSA/Transfer Agreements have 
been the subject of litigation since late 2003.  Whether or not they will be validated is yet to 
be determined.   See Morgan/Holtz Parties Opening Remand Brief filed in the QSA  
Coordinated Civil Cases, JCCP No. 4353, on September 10, 2012; sections I., II., and IV 
(enclosed); August 1, 2012 Final Status Conference Order regarding QSA remand trial. What 
affect the QSA may have on “IID customers” and what, if any, constraints on water 
availability for the Imperial Valley it entails is not yet determined. 
 
The future of the QSA is unknown -- something IID has itself acknowledged.  Over the past 
year IID has been working on its  “QSA Plan B for Protecting Water Rights, the 



Imperial IRWMP     Page 
September 14, 2012 
 
 

2 

Environment, and the People of Imperial Valley.” Attached is the final Plan B report 
provided to IID and the public on September 5, 2012, which will be the subject of one of the 
agenda times for the IID Board meeting on September 18, 2012 (along with several 
Resolutions that may likewise impact the QSA and hence Valley water availability). 
 
Before a final Imperial IWRMP is approved and/or implemented, the plan needs to 
incorporate alternatives for regional water resource management that include the possibility 
that there will be no QSA or there will be a renegotiated QSA.  This would impact the 
availability of Imperial water for purposes envisioned in the plan. 
 
Sincerely, 
 
Thomas S. Virsik 
 
Thomas S. Virsik 
 
Enc.  Morgan/Holtz Parties Opening Remand Brief, JCCP 4353 
 Final Status Conference Order, August 1, 2012 
 QSA Plan B for Protecting Water Rights, the Environment and the People 
      of  Imperial Valley 
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SUPERIOR COURT OF THE STATE OF CALIFORNIA 
 

COUNTY OF SACRAMENTO 
 

In re: 
 
QSA COORDINATED CIVIL CASES 
 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

JCCP No. 4353 
[Imperial County No.  ECU01649] 
 
MORGAN/HOLTZ PARTIES OPENING 
REMAND BRIEF  
 
Coordinated Trial Judge 
Honorable Lloyd Connelly 
 
Trial Date:  November 13-16, 2012 
Time:  9:00 AM 
Department 33 
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I. INTRODUCTION 

 As IID has described elsewhere, its path to the QSA was highly controversial, subject to 

external pressure, and fraught with false hopes and near successes.  See generally 

AA/33/192/08828-08837.  For example, in 2002 IID approved a version of the QSA that 

differed from that of some of its water partners. AA/33/192/08835.  (This 2002 approval is key 

to certain Brown Act arguments, below).   The day of the eventual approval on October 2, 2003 

IID’s own minutes reflect that the QSA agreements were still “warm” from the printer and that 

IID’s own Directors were complaining that they did not have the opportunity to review all of 

the documents they were being asked to approve. AR/3/30101/30102-30103.  In this fevered 

atmosphere in late September to October 2003, IID’s decision-makers faced choices on how to 

proceed, what to disclose, whether to let the public learn key facts, and otherwise be 

transparent or opaque.  The evidence all reflects that for whatever reasons  -- benevolent, 

malevolent, as a result of dual representation by IID’s negotiators and advisors, or simple 

human failures – those in charge time and again made choices to forge ahead, ignore identified 

deficiencies, sow confusion, and to otherwise get the QSA signed.  The below sections on the 

Brown Act and on the changes to the Salton Sea arrangements will demonstrate that the 

procedural choices did not conform to the law and for that reason the QSA agreements are 

invalid. 

The great tragedy is that IID had viable options that could have led to an acceptable 

version of the QSA at many stages, but for whatever reasons, those making the choices at IID 

continually elected otherwise.  IID could have chosen to negotiate a QSA in which those 

entitled to water service played a specific role, resulting in a substantially easier and more 

reliable means of creating and transferring wet water.  IID chose otherwise.  See Part II.B.2.  

IID could have chosen to insist on a guarantee of Salton Sea protection for the Imperial Valley 

from solvent parties.  IID chose otherwise.  See Part II.B.3.  IID could have informed the public 

that (1) the deal was still changing even after October 2, 2003, (2) its negotiators and advisors 

were representing other parties in the QSA transaction who may have a different interest than 

IID in how the QSA was structured, and/or (3) IID could have publically voted on the 
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agreements the public was not allowed to see on or before October 2, 2003.  IID chose 

otherwise.  See Part III.B.   The silver lining in the tragedy is that, despite the poor choices by 

IID actors in the 2002-2003 era, IID’s litigation choices did not fully thwart the efforts of 

various present parties to ensure at least a minimum level of protection for the Imperial Valley 

as to the (1) water entitlement to the Valley lands and (2) for the Sea – if the QSA agreements 

are found valid.  See Part II.B.4.  

II. DISTRICT AUTHORITY ISSUES ADJUDICATED AND/OR REMAINING 

The specific Morgan/Holtz parties’ (MH parties) issues with respect to IID’s authority 

and ability to enter into the QSA (or per Judge Candee’s final trial ruling, an arrangement 

“similar” to the QSA) are: 
 
I.1.  IID has violated Water Code … by failing to first allocate water equitably and 
then obtaining consent of those to whom water has been allocated to reduce each 
and every location by virtue of the transfer.   
 
I.2.  IID violated California Constitution … and the common trusts … by usurping 
the power of (1) a probate court to modify the trust and its corpus or (2) the 
legislature to amend its organic act, all (3) without the approval of either the 
beneficiaries or a court of competent jurisdiction.   
 
I.3  IID violated the common law of trusts as presently codified … by proceeding 
with a trade, barter, or compromise of trust assets without identifying what assets 
are actually part of the corpus and which are not. 
 
I.5.  IID either violated the common law as to trusts … by abandoning its 
beneficiaries and not obtaining guarantees from the State that the Salton Sea will 
be restored at the State’s cost and when and/or misleading them that IID had 
already obtained such assurances.   
 
II.1.  IID failed to follow Water Code sections 22250, 22251 by (1) not allocating 
water to all lands prior to executing the QSA transfer agreements, (2) neither 
sought nor obtained the consent of all water users to a reduction of the amount of 
water they could use, and/nor (3) allowed the intradistrict transfer of the allocation 
at will. 
 
IV.1.  IID either violated the common law as to trusts as presently codified … by 
abandoning its beneficiaries and not obtaining guarantees from the State that the 
Salton Sea will be restored at the State’s cost and when and/or misleading them IID 
had already obtained such assurances. 
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AA/26/185/06807-06808, 06810, 06812.  In addition to statutory underpinnings, these issues 

raised Due Process aspects.  The Court directed the parties to address the trial findings about 

IID’s authority to enter into the water transfers.  Status Conference Order 8/1/12 3:22-25.  This 

section responds by reciting the history, IID’s change of positions after an adverse ruling, the 

initial trial ruling, the final trial rulings, and the status of the rulings post appeal.  The MH 

parties will then turn to the present status of any issues of IID’s authority to enter into the QSA, 

and what further rulings this Court may make.  The discussion assumes, but does not concede, 

that IID has met all of its prima facie case elements. 

 A. History Of Issues And Role In Trial 

  In response to IID’s validation complaints, the MH parties and other landowners and 

farmers filed various answers1.  The operative pleadings for IID and these parties are, 

respectively, the IID Second Amended Complaint, 11/22/04 (AA/5/19/01256-01290) and the 

MH Answer to Second Amended Complaint, 12/21/04 (AA/6/28/01387-01409).  The MH 

answer admitted and denied various allegations, and included a specific request for relief:  

“That IID make an accounting of the water available to each acre of land entitled to water 

service [sic] is entitled before and after the QSA.”  AA/6/28/01404:20-21.  As this Court is 

aware, Judge Candee invoked a sort of multi-step “winnowing” process to identify issues for 

trial, with one of the results being the identification of Final List of Remaining Issues 

remaining for trial.  AA/26/185/06787-06889 and AA/34/202/09184-09185.  IID elected to 

move for summary adjudication of certain authority issues, contending (as summarized by 

Judge Candee) that the prior SWRCB Water Order alleviated it from complying with other 

statutory requirements and that IID had the authority to transfer out of the district (i.e., reduce 

or make unavailable to Morgan and his cohorts) any amount of water.  In Ruling 141, the Court 

declined to find in IID’s favor on those contentions. 
 

The Court does not view the SWRCB water transfer order as alleviating IID of its 
obligation to comply with the Irrigation District Law. The statements of facts and 
alleged disputes thereto, and the briefing, provide little information regarding that 

1  The MH answers asked for a class action process so as to allow maximum participation by all 
affected and minimize any lingering Due Process issues.  The water parties objected and the class 
action request was denied. 
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compliance. It does not address IID's allocation of water to its landowners, other 
than IID's assertion that it relies upon Water Code section 22252 rather than 
22250, and the relationship of those allocations, if any, to the QSA transfer 
agreements. Taken to its logical extreme, IID's argument appears to support the 
District's ability to transfer for use outside the District all of the water the right to 
which is held by the District. The Court can guess as to the parties' concerns and 
positions, but that should not be required, and is no basis upon which to 
adjudicate. Given the applicable standards, summary adjudication is not 
warranted. 
 
Disposition: Motion denied. 

AA/25/176/06627.  IID in its Phase 1A Opening Trial Brief then switched its tactics and 

acknowledged that whatever authority IID claimed to have, the present transfer could never 

actually reduce the amount of water available to Morgan and his cohorts, i.e., farmers.2  Its 

initial trial brief stated:  “The diagrams on the following two pages, Plates 3 and 4, from the 

administrative record (AR3/132/205141 and 205143) show how crop evapotransportation 

(water used by crops) is not reduced by transferring conserved water.”  AA/33/192/08841:5-8.  

In its Phase 1A Response Trial Brief IID then stated:   
 

No provision in any Validation Contract references IID taking water from 
farmers to transfer it. 
 
* * * * *  
 
Water users who voluntarily enter into fallowing contracts would not receive 
water for irrigation, and, in that sense, their own use would be affected.  
However, the effect is consensual, and has no loss-of-water effect on any other 
water user in IID. 

AA/35/210/09516:17-18 and 09517:1-3 (emphasis in original). 

 It must be noted, however, that while IID changed its tune in response to the adverse 

summary adjudication ruling, it hedged its bets by sneaking in a statement that it had no duty to 

distribute water for farming in the first place:  “In other words, if IID decides to distribute a 

certain quantity of water for irrigation purposes, then it must apportion equitably.” 
2  “Farmers” and “farming” is used in the broadest sense.  Farming is obviously the application of 
water to land to produce food and fiber, but in the Imperial Valley and in the management of the 
water rights IID holds in trust, farming includes feed lots (cows), fish ponds, dairy production, and so 
on.  “Farmers” includes both tenants and landlords who control lands in the District that are entitled to 
water that IID holds in trust for such lands’ benefit.  MH are in no way attempting to separate 
themselves from their diverse “farming” neighbors on the basis of any particular farming focus or 
ownership status. 
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AA/35/210/09428/09518:12-13 (emphasis in original).  IID also enlisted its allies to advocate 

for its prior position, as they had either a right or obligation to do under their many joint 

defense agreements.  AR/3/1/10080/10089, AR/3/10092/10109, AR/3/1/10287/10311, 

AR/3/1/10342/10364, AR/3/1/10373/10401, AR/3/1/10457/10475, AR/3/1/10536/10544, 

AR/311110579110647, AR/3/1/11127/11201 (QSA Agreements containing joint defense 

clauses).  While IID was admitting that any transfers could not reduce the availability of water 

to any farmer choosing not to transfer water, its cohort CVWD in its Phase 1A Opposition Trial 

Brief adopted IID’s prior stance and claimed that “in exercising the broad power of 

compromise . . . a water district is not subject to the ordinary water service limitations of its 

organic act.”  ASA/215/2001/53559:12-13.  The statement is not taken out of context – the 

section of the CVWD brief is headed:  “IID’s Authority Is Not Subject to the Restrictions 

Urged by the Category 2 Parties.” ASA/215/2001/53559:2-3. 

 During trial, IID’s advocate, Mr. David Osias, repeatedly assured the Court consistent 

with most of the statements in IID’s trial briefs that the water transfer could not reduce the 

overall amount of water available for farming.  
 

Now after the Q.S.A. conservation projects, you will note we have significantly 
less water coming in.  The crop evapotranspiration number though does not 
change at all.   
 
* * * *  
And so we’re eliminating losses to create conserved water but the farming 
component is staying the same.   

RT/7/2009Nov09C/1997:24-27 and 1998:5-7. 

 The MH parties, for their part, reminded the Court that unless it held otherwise, IID 

would take any inch of discretion remaining and turn it into a mile. 
 
And I.I.D. has made the issue simple. Maybe not easy, but simple. Because it has 
said time and again in trial, a little bit before trial, that it has zero obligation to 
deliver to the farmers the irrigation water unless it decides to. We gave you the 
specific quote out of its brief last time around. 
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RT/11/2009Dec01B/3152:20-25.  The tentative trial decision included language that appeared 

to give IID carte blanc as to the QSA and water transfers.  IID appeared to obtain unfettered 

discretion to transfer however much water under whatever terms it unilaterally selected.  
 
The Court does not find that the contracts must be invalidated because of some 
claimed lack of authority on the part of the IID Board to proceed with an 
arrangement similar to the QSA nor does the Court find that IID violated trust 
obligations or somehow had to allocate the conserved water to landowners as a 
required part of proceeding with the QSA. 

AA/46/267/12359.  The tentative decision also identified a Constitutional flaw.   A hearing was 

held on December 17, 2009 on the various objections to the tentative decision. During the 

hearing, the water parties (Mr. Masouredis for MWD, specifically) advocated that Judge 

Candee should not determine that the Category 2 parties (which includes MH) prevailed. 

“What I’m objecting to is the characterization of all of the Category 2 parties as prevailing 

parties.”  RT/12/2009Dec17/3334-3335:28-2.  Judge Candee was not done, however. 

In response to the various comments and objections, Judge Candee issued a materially 

longer final decision that added many explicit rulings.  AA/47/285/12594-12602,  CP _____; 

MH parties’ Requests and Proposals for Content of Statement of Decision (SOD), December 

21, 2009 (as to “water law” part of SOD, asking for greater discussion/detail about IID’s 

obligations to its beneficiaries) AA/47/280/12565.  He added language addressing the 

Constitutional flaw he identified.  But he did not stop there.  Notably, around page 27 he 

defined the parameters of the QSA (meaning the suite of agreements) on which he was 

rendering judgment.  His tentative decision, in contrast, had not ruled on the parameters of the 

QSA.  Judge Candee found that the transfers could not result in any loss of water for the 

farmers that chose not to participate in any voluntary transfers; i.e., that water applied to crops 

(farming) is not reduced by the transfers possible under the QSA.  “Conserved water transfers 

can, if done in a certain manner, enable a reduction in water use as a result of new conservation 

activities and structures, without reducing the amount of farming, by transferring only the 

newly conserved water.”  AA/47/292/12732.  Part of the language Judge Candee selected came 

straight from IID’s trial brief (including Plates 3 and 4) and expressly countered IID’s earlier 
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position memorialized in Ruling 141 that IID had authority to transfer water out of the district 

and away from the farmers, that they previously had available.  Cf.  “The diagrams on the 

following two pages, Plates 3 and 4, from the administrative record (AR/3/132/204885205141 

and 205143) regard how crop evapotransportation (water used by crops) is not reduced by 

transferring conserved water.”  AA/47/292/12732 (emphasis supplied), Statement of Decision 

with page 25 of IID’s Phase 1A Opening Trial Brief language and cites (AA/33/192/08841:5-

8); see Ruling 141 -- “Taken to the extreme, IID’s argument appears to support the District’s 

ability to transfer for use outside of the District all of the water the right to which is held in 

trust by the District.” AA/25/176/06627.  To the extent IID and its allies tried to take back what 

they had admitted – no reduction in overall farming water use – the final decision declined to 

grant that level of discretion or flexibility to IID.  Judge Candee also held that the MH parties 

(along with others) were authorized to move for attorney’s fees.3   AA48/312/13072, February 

11, 2010 Judgment. 

  B. Substantial Final Relief Provided To Valley  

 The relief provided by the findings on page 27 et seq. of the Phase 1A final decision 

requested in the 2004 MH parties answer is now final for all purposes, as explained below.  The 

MH parties’ answer in 2004 sought (1) a ruling identifying the amount of water to which they 

(their lands) were entitled post-QSA and (2) that the amount could not be reduced as a result of 

the QSA.  AA/6/28/01404-01405, §§ 1, 6, 12.  Page 27 and its reliance on the Plates provided 

by IID are much of that relief:  their lands are entitled to the same amount of water for all 

farming uses before and after the QSA. AA/47/292/12732-12734.  The specific number was not 

stated in the final decision – even Plates 3 and 4 contain a caveat that the numbers are not 

precise.  The important relief is that the amount remains the same, which is logically consistent 

with a true “voluntary” transfer.   

3  The MH parties were explicit that Judge Candee’s 2010 judgment allowing them – among many 
others – to seek fees was not limited to just the hot-button constitutional issue.  MH Memorandum of 
Points and Authorities in Support of Motion for Award of Attorneys Fees and Costs, pp 4-5, (not 
found in any of the Appellate Court appendices).  CP_____. 
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 The actual amount of water protected for Valley farming purposes, however, is far 

closer to 2.6 MAF.  How can this Court be so assured?  Both the SWRCB Order and Judge 

Candee provided important caveats recognizing that IID held in trust water rights that pre-dated 

the creation of IID, which had both state and federal aspects.   The United States Supreme 

Court issued a decree quantifying those pre-IID water rights as 2.6 MAF. Arizona v. California 

(2008) 547 US 150, 175 (latest decree since 1964 recognizing that annual use of 2.6 million 

acre-feet water by Imperial Valley landowners was perfected in 1901).  What the United States 

Supreme Court called present perfected rights are in this instance synonymous with so-called 

California pre-1914 rights.  Phrased in simplistic terms, landowners before IID was created in 

1911 followed the Civil Code and perfected claims to millions of acre-feet.  Those claims are 

recognized as pre-1914 rights in California – not subject to the transfer Water Order.  

AR3/18/526917/526971, WRO 2002-013, p.50, n.13.  On the federal side, they are called 

present perfected rights since they predate federal involvement on the Colorado River.  No 

water party argued that any of the 2.6 MAF were subject to the QSA.  Judge Candee 

recognized that IID succeeded to pre-1914 rights; i.e., which were not subject to the transfers.  

AA/47/292/12728:fn 6.  The actual amount (separate from the minimum flows to the Sea, 

described below) is not germane to any of the discussion herein, but out of an abundance of 

caution the MH parties do not want any party to later assert they adopted the lesser numbers 

contained on Plates 3 and 4.  

On page 47 when Judge Candee held that he found no impediment in any Probate, Water 

or other Code objection, his conclusion is directed at the QSA or a transfer “similar to the 

QSA.” AA/47/292/12752.  His final decision added content that defined what the QSA was and 

what it was not.  The finding that IID had not violated the Probate, Water and other Codes is 

limited to what Judge Candee deemed to be the QSA, i.e., when the water transfers were “done 

in a certain manner.”  AA/47/292/12732.  Based on his ruling that under the QSA the water 

available for farming could never be reduced as a result of the transfers, IID did not need to 

allocate water to individuals ahead of the transfer or seek express permission under the Probate 

Code, and so on.   
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  1. No Claim Of Error In Appeal; Waiver of All Objections 

 No party chose to assign error to any of the rulings about the nature of the QSA, e.g., 

anything on page 27 of the final trial decision.  The MH parties certainly did not mislead any 

water party into silence, as they were vocal about the import of such finding in their appellate 

briefing.  Respondents Morgan/Holtz Parties Appellate Brief, C064293, p. 118 et seq.  CP 

_____.  There is nothing in the appellate decision suggesting any disagreement with Judge 

Candee’s findings about the parameters and limits of the QSA.  Thus, the nature of the QSA as 

defined by Judge Candee in the language around page 27 is final for all purposes.  It is the law 

of the case at this juncture and cannot be changed.  

Judge Candee protected from encroachment what the MH parties and other beneficiaries 

of the water rights IID holds in trust already had; the long-standing law that prevents a 

diminution in their ability to use water once such water use has been perfected to their lands.   
 
Whenever any corporation, organized under the laws of this state, furnishes 
water to irrigate lands that the corporation has sold, the right to the flow and use 
of that water is and shall remain a perpetual easement to the land so sold, at any 
rates and terms that may be established by the corporation in pursuance of law. 
Whenever any person who is cultivating land on the line and within the flow of 
any ditch owned by the corporation, has been furnished water by it with which 
to irrigate his or her land, that person shall be entitled to the continued use of 
that water, upon the same terms as those who have purchased their land from the 
corporation.  

(Corp. Code § 14452, formerly Civ. Code § 552)  See AA/43/257/11601 (Slide 25).   That 

protection pre-dates IID’s creation in 1911.  
 
[F]or the right of plaintiff to water service is a property right appurtenant to his 
land, although subject to regulation, or, in other words, upon the utility 
corporation was impressed a public trust, to wit, the duty of furnishing water to 
plaintiff and others in like situation to whom a water right has been dedicated. 

Henderson v. Oroville-Wyandotte ID (1929) 207 Cal 215, 220 (relying on Price v. Riverside L 

& I Co. (1880) 56 Cal. 431, 440 et seq. interpreting former Civil Code section 552). IID’s 

opening brief during the appeal conceded that the superior court’s decision was “relatively 

accurate” in describing the water transfer details.  Appellant IID Opening Brief, page 5, ¶1; CP 
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_____.   IID’s allies conceded that the water transfer could not have disturbed rights under 

preexisting laws. 
 

It is established law that all applicable laws in existence when the agreement is 
made become part of the contract as though fully incorporated by reference.  
Contractual language must be interpreted in light of existing law, regardless of 
whether the agreement refers to it.  … including provisions that affect the 
validity, construction, obligations and enforcement of the contract. 

SDCWA, MWD and CVWD Opening Brief, p. 49.  See also Part II.B.2.  CP ____. 

 Nor can IID do indirectly what it is prohibited from doing directly – reducing the ability 

of the farmers to apply water for farming, whose water entitlements are appurtenant to their 

lands.  Another form of protection, as one pre-trial decision incorporated in the final judgment 

(to which no claim of error has been asserted) explained, is that the QSA did not provide to IID 

carte blanc to ignore important structural restrictions on and duties to the IID’s beneficiaries, 

the landowners who developed the right to use water before IID was created. 
 

The Morgan/Holtz Parties and Barioni Parties express concern that in 
implementing the thirteen contracts which IID seeks to validate in Case 1649, 
IID will incur costs that it may seek to impose on its landowners by way of 
future taxes, assessments, fees and charges.   
 
It would be improper for this Court to speculate as to whether IID will or will 
not comply with Articles XIIIC and XIIID, if applicable, in connection with 
taxes, assessments, fees or charges that it may impose at some point in the 
future. 

Ruling 140, AA/25/175/06618.  That the landowners developed water prior to IID is 

uncontroverted.  Arizona v. California (2008) 547 US 150, 175 (annual use of 2.6 million acre-

feet water by Imperial Valley landowners was perfected in 1901).  IID was formed on paper in 

1911.  AR/2/1/050525_0817/105/02821-02822. The farmers-landowners-beneficiaries 

therefore in the abstract had little to fear from the QSA and the water transfer, so long as the 

deal was in compliance with the law, commercially reasonable, and premised on an 

understandable and enforceable array of assurance for the Salton Sea by one or more solvent 

parties.   



___________________________________________________________________________________________ 
Morgan/Holtz Parties Opening Remand Brief                                        Page 11  

 Conveniently, IID essentially confirmed the MH parties’ understanding of the January 

2010 judgment in its recent response to the United States Supreme Court.  IID acknowledged 

that while a remand was in process, certain parts of the controversy were now final.  “[C]ertain 

aspects of the court of appeal's opinion in this case are final for purposes of the remanded 

proceedings . . . “  Request for Judicial Notice in Support of Morgan/Holtz Parties Opening 

Remand Brief, Exhibit 1 (IID Brief in Opposition to Petition of Cuatro, Supreme Court  of the 

United States, No 12-53), p. 28 (hereinafter MH RJN); CP _____.  IID did not, however, 

identify the specific parts already final but under California law – and the express admissions 

of the water parties some 90 days ago -- they would include those parts of the appealed 

judgment to which no claim of error or cross-appeal was asserted, such as the parameters the 

QSA or “similar” transfer detailed by Judge Candee.   Bach v. County of Butte (1989) 215 

Cal.App.3rd 294, 302; Joint Initial Status Conference Statement by IID, SDCWA, CVWD, 

MWD, Escondido and Vista Irrigation District, June 8, 2012 at p. 3.  IID also confirmed that 

the QSA suite of agreements is based on “voluntary conservation agreements with farmers,” 

that farming will not be reduced, and there are no “takings” involved.  MH RJN, Exhibit 1, p. 

13-14 and 40.   

 Alternately, if the water parties contend that the QSA may entail some reduction in 

water available for farming in the Imperial Valley, the MH parties assert the doctrine of judicial 

estoppel.  Fundamentally, the water parties jointly prosecuted/defended the validation action.  

AR/3/1/10080/10089, AR/3/10092/10109, AR/3/1/10287/10311, AR/3/1/10342/10364, 

AR/3/1/10373/10401, AR/3/1/10457/10475, AR/3/1/10536/10544, AR/311110579110647, 

AR/3/1/11127/11201 (QSA Agreements containing joint defense clauses).  They joined in 

IID’s briefs before trial and adopted IID’s trial positions.  AA/27/190/06956, AA/35/208/09344 

(both SDCWA Opening and Opposition Trial Briefs); ASA/203/1925/50655:16-21 (CVWD 

Opening Trial Brief  -- matters “well covered” by IID) and AA/34/206/09275 (CVWD 

Opposition Trial Brief).  “Mr. Osias has been the principal spokesperson for the Category 1 

[Appellants] parties and we support his arguments that he has made very effectively.” 

RT/10/2009Nov24E/2889:15-17 (Linus Masouredis for MWD); CP _____.  As detailed above, 
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the water parties obtained a favorable determination at trial that IID had the authority to enter 

into the QSA or a similar arrangement where water for farming could not be reduced as a result 

of transfers.   

  Any contrary advocacy that reduction in the water available for farming is possible 

under a validated QSA or “similar” transfer would be precluded by the doctrine of judicial 

estoppel.  “It seems patently wrong to allow a person to abuse the judicial process by first 

advocating one position, and later, if it becomes beneficial, to assert the opposite.”  

International Billing Services, Inc., v. Emigh (2000) 84 Cal.App.4th 1175, 1191 (citations and 

internal quotes omitted).  The courts have noted a five factor approach to judicial estoppel:  (1) 

the same party has taken two positions; (2) the positions were taken in judicial proceedings; (3) 

the party was successful in the first proceeding; (4) the two positions are inconsistent; and (5) 

the first position was not taken as a result of mistake, fraud, or ignorance.  Gottlieb v. Kest 

(2006) 141 Cal.App.4th 110, 131.  Privity is not required.  Id. at 132.  “The doctrine is aimed at 

preventing fraud on the courts [and] . . . is invoked to prevent a party from changing its position 

over the course of judicial proceedings when such positional changes have an adverse impact 

on the judicial process.”  Id. at 131.   

  The first three factors are readily satisfied.  IID and its allies took positions before trial 

that the QSA did not result in any diminution of water available for farming in the Imperial 

Valley, as reflected in the many statements in the briefs, at trial, and in Plates 3 and 4.  Factors 

1 and 2.  (Its allies adopted those positions by their joinders and trial statements, and are in 

privity with IID as to their joint defenses in any event.)  The first trial held as IID advocated – 

that the QSA would not reduce water available for farming in the Valley.  Factor 3 is satisfied.   

  Assessment of the final two factors must await the briefs of the water parties, of course.  

As a matter of prudent preview, IID certainly was given and it rejected an opportunity to 

augment its record on the basis of its counsel’s mistake or inadvertence, so any claim militating 

against Factor 5 would be highly fanciful.  The only real unknown at the moment is whether 

the water parties will embrace the prior position at trial that the QSA cannot reduce the water 

available for farming.  Conceivably, the water parties may try to cast their advocacy as 
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something other than “opposite to” or “inconsistent with” their prior position by subtle caveats, 

e.g., “farming loses water only if. . .“ “or so long as . . . . “  The position advocated by IID and 

its allies, however, was starkly polar that the QSA did not result in the loss of water used on 

farm “at all.” RT/7/2009Nov09C/1997:24-27 (Osias).  So any caveat about a guarantee of full 

pre-QSA water for farming would be inconsistent with a blanket assurance capped by “at all.” 

   2. Mechanics Of Transfer Of Optimized Water Per QSA 

  It is fundamental that the transfer of water arises in an irrigation district.  In an irrigation 

district, the right to water is collective, not individual.  IID ally SDCWA understood this before 

the 2009 trial.  See AA/27/190/06984-06986, SDCWA Opening Trial Brief (19th and early 20th 

century law on irrigation districts).  Under Irrigation District Law when one farmer uses less 

(for whatever reason) the farmer can make the balance available to others within the district.  

Water Code  § 22251.  Not even the district has the authority to transfer such “extra” water free 

of the trust obligation to all of the landowners.  “This does not mean, however, that [the water 

user] may make an effectual transfer of his share, free from the trust by which it is encumbered.  

 It still remains subject to that trust, and, therefore, be used only for the irrigation of lands 

within the district, and the irrigation authority has no right to distribute it for any other 

purpose.”  Jenison vs. Redfield  (1906) 149 Cal. 500, 503.  The key is that the asset – water 

rights – is held in trust for the District’s “uses and purposes.”  In the early iteration of the 

Irrigation District Act, the courts did not hesitate in naming irrigation as that express purpose.  

“The ‘uses and purposes’ of the act are of course the improvement by irrigation of the lands of 

the district, government purposes under the authorities cited above.”   El Camino Irrigation 

District v. Camino Land Corp (1938) 12 Cal.2d 378, 384.  The operative statute at that time, 

Section 29, is substantially identical to the present language of section 22437. 

  A simple example will illustrate the structural advantage/disadvantage of an irrigation 

district, which legal distinction was recognized by IID’s trial admissions, and are now part of 

the final post-trial decision.  Let us assume parties Morgan and Holtz each own 50% of all land 

in the irrigation district.  The district holds in trust water rights to 100 acre-feet of water.  As 

between Messrs. Morgan and Holtz, the water one does not need the other can use.  If both 
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plant thirsty alfalfa, 100 acre-feet will not be enough for both plantings.  Therefore, they each 

plant somewhat less.  If Mr. Holtz decides to switch to a less thirsty crop such as melons and 

use less water, Mr. Morgan can then plant more alfalfa as he has more of the overall 100 acre-

feet available to him from the amount Mr. Holtz is not using.  AR/3/5/52806/52808, 

Comparison of 1996 AF/Ac and AVG AF/Ac. CP _____.  The same is true if Mr. Holtz 

decides to fallow part of his land – whether as a management tool or because a third party paid 

him to do so.  IID recognized that a third party incentive to a volunteer to change farming 

cannot effect her neighbors’ rights to water.  IID said so in its trial brief.   
 
Water users who voluntarily enter into fallowing contracts would not receive 
water for irrigation, and, in that sense, their own use would be affected.  
However, the effect is consensual, and has no loss-of-water effect on any other 
water user in IID.   

AA/35/210/09517:1-3 (emphasis in original).  IID also pointed out in its Plates 3 and 4 the 

same limitation on a collective level – the overall water for farming could not decrease post-

QSA.  Understood as part of the overall jurisprudence (Water, Civil, other Codes and case law) 

about irrigation districts, Judge Candee held what had been the law since the 19th century.     

It also needs to be understood that the QSA is by design not the ordinary water transfer. 

In an ordinary water transfer one party uses less while the other is entitled to use the delta.  For 

example, let us assume 50 acres are entitled to order and use 100 acre-feet of water for farming.  

Some or all of those acres agree to do things or refrain from doing things so that those acres 

have reduced their right to under 100 acre-feet.  The delta can be transferred.  In the QSA type 

of transfer, no matter what a portion of the acres do or refrain form doing, the remaining acres 

will still have the right to use the same 100 acre-feet, according to the Plates (Figures 3.1-16 

and 3.1-26).  AR/3/10/101804/101804_0270 and 101804_0328.  That “arrow” between the 

“On-Farm System” and “Consumptive Use” cannot change as a result of any voluntary 

transfers, according to IID’s statement before and at trial.  AA/47/292/12733 and 12734.  How 

then, can water be optimized for transfer in a deal similar to the QSA?  AA/47/292/12752.   

How can the transfer be “done in a certain way?”  AA/47/292/12732.   
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 There are several ways, actually.  None of them are foolproof.  All involve risk.  Most 

involve incentives.  All involve complexities, but the water parties apparently desired to engage 

in such risk, balancing of incentives, and complexities for 45 (or up to 75) consecutive years.  

The most obvious way to optimize water for transfer with the least risk is to provide incentives 

for all 50 acres to optimize water use and thereby reduce the risk that not enough water will be 

created for transfer.  The concept is that all acres would respond to a moderate incentive to 

make moderate changes.  All would be engaged in a voluntary transfer, just as the QSA 

conceives.  All4 water parties can use this method (subject to the peculiarities of their individual 

water transfer agreements) of incentivizing optimization of all water use on all acres to improve 

reliability if they choose. 

 Another way involving different incentives but more risk, is to incentivize a handful of 

acres (five in this example) to optimize water use to an extreme degree, with a calculation that 

in the end the remaining 45 will not have need for the full 100 still available to them.  The 

calculation will involve some assessment of markets, since farmers are necessarily responsive 

to market conditions – planting what they predict can be sold – which results in greater or 

lesser water use from time to time.  The incentivized volunteers end up ordering less, while the 

remaining acres order however much they please (up to the pre-QSA limit).  Under some 

circumstances there is wet water for transfer and other times there is not.   

 This example is entirely realistic.   At one time the QSA was drafted with certain 

promises attempting to temper the risk that no landowners would volunteer to conserver water 

– the Contracting Landowner Condition Precedent.  By August 7, 2003, IID elected to waive 

the condition precedent.  The revised fourth amendment to the water transfer agreement 

required IID to assure SDCWA of sufficient sign-ups with solicitation of the landowners to 

begin by October 31, 2003 and to be concluded within five months.  AR/3/11127/11358.  That 

assurance of reliability for SDCWA was negotiated away in the final documents approved and 

4  The final decision was not limited to the transfer of water to SDCWA.  IID also chose to 
validate the agreements with MWD and CVWD, which parties did not resist the validation of their 
contracts when they answered and have never objected to or raised as error the protections Judge 
Candee found were required in a valid water transfer from IID.  It is far too late to claim their own 
transfers are not subject to the now final parts of the 2010 Phase 1A trial decision. 
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ultimately IID made no effort to sign-up landowners. AR3/7/70297, 8/7/03 SDCWA letter to 

IID waiving condition precedent. The methods of optimization in order to create wet transfer 

water when water is allocated uniformly on an acre by acre basis – something IID successfully 

resisted through the final trial decision – would be quite different and involve far less 

complexities for the water parties, but that is not a transfer “similar” to the QSA. 

There may be other ways to optimize water use so that at the end of the day (year) all 

local needs are satisfied and wet water is available for transfer.  The water parties collectively 

have experience with water transfers and IID has every incentive to act wisely in its 

management of its transfer obligations while the other parties have incentives to assist IID.  

The only hard line is that no method of optimization can reduce the overall amount of water 

available to the farmers (the Valley) collectively.  This hard line is also beneficial to IID as an 

institution in resisting any allegations of breach of the QSA should circumstances result in 

lesser than contemplated amounts of water for transfer to its allies from time to time due to the 

needs of its farming beneficiaries; the water parties accepted (by joinder in briefs, trial 

statements, and appeal waiver) a judicially sanctioned deal in which the transfer of wet water 

occurs only when the local needs are first satisfied. 

 Individual farmers can volunteer to accept incentives and take or refrain from taking 

actions, but no individual farmers can diminish her neighbor’s right to order however much 

water is desired up to the collective pre-QSA limit.  AA/35/210/09517:1-3, IID Phase 1A 

Response Brief.  (It should be obvious to the water parties, but may not be to the Court, that 

there is no windfall possible for any individual farmer because IID charges a water delivery fee 

so that one pays more if one orders more, which financial consequence is also an effective bar 

to using water unreasonably.  California Constitution Article X.) 

 A portion of the QSA transfer involves optimization efforts by IID itself, and 

presumably the risks and calculations are less complex and risky for IID as an institution, but 

they will exist at some level given the premise of the transfer is that collectively the same 

amount of water will be available for farming before and after the transfer, regardless of IID’s 

behavior.   IID’s own capacity to optimize its water management was critically studied by the 
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federal government and was one of the facets of the pre-QSA political maneuvering.  See 

AA/47/292/12730-12731, SOD.  The federal process (so called Part 417) concluded that the 

highest priority for overall optimization was the correction of IID’s mismanagement of the 

water in the Imperial Valley.  AR/3/31/120019/120080.  The paramount recommendation was 

that IID better manage its measurements and core data.  
 
Recommendation 1. Water Measurement. Reliable water measurement 
records are essential to the decisions that result in water conservation. 
Reclamation recommends that IID develop, maintain and use a district-wide 
network of water measurement devices for the consistent monitoring, recording 
and reporting of system and on-farm water use data. Measurements within the 
IID should include: 1) canal and lateral spills, 2) actual deliveries to farmers’ 
head gates, 3) tailwater runoff, 4) drain flows, including discharges from drains, 
and 5) leach water and other components of water diverted from the Colorado 
River for use in IID. 
 
IID may consider a carefully planned and executed measurement program 
approach to install continuous recorders at selected representative sites and 
conduct regular spot measurements at the remaining sites. This approach could 
be used at lateral and farm turnouts and well as drain ditches. 

AR/3/31/120019/120080-81, Part 417 Determinations and Recommendations.  The Part 417 

recommendation did not, on the other hand, fault the farmers themselves. 

The landowners took those recommendations seriously both at the time of the Part 417 

ruling in 2003 and in this litigation, proposing a means to allow IID to better manage the water 

(and by implication make the transfer of wet water more likely). Putative Class Representative 

Declarations filed on or about 10/10/07-10/22/07, ASA/84/1026/20914, ASA/84/1030/20970; 

ASA/84/1031/20973; ASA/88/1040/21993; ASA/89/1042/22030; ASA/89/1046/22059; 

ASA/89/10047/22061; ASA/89/1048/22064; ASA/96/1061/23861; ASA/96/1065/23870; 

ASA/96/1066/23873; ASA/96/1067/23876.  ASA/96/1-8123907.  Neither IID nor any other 

water party was interested and they all vehemently opposed any attempt to force improvement 

of IID’s management of the water it holds in trust.    Should the water parties believe IID’s 

management of water is causing them any damage with respect to the transfers, they will be 

free to resolve it in whatever way they chose among themselves, so long as no part of that 

harms the farmers’ water use.  
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While the above examples of how wet water may be optimized for transfer are simplistic, 

they are also realistic portrayals of the somewhat atypical QSA model that Judge Candee 

approved on the basis that the Valley’s farming water would not decrease as a result of the 

transfers.  Not only did Judge Candee rely on IID’s multiple trial admissions (briefs and orally) 

but also on the fundamental reality that in an irrigation district, lands have a continuing right to 

receive their share of all of the water the district holds in trust for their benefit.  Validity is 

reserved for the transfers that honor those protections.  So long as the protections are honored, 

the water parties are free to use their best efforts to optimize water for transfer.   

  3. Role And Effect On Salton Sea 

 So what about the Sea?  Unfortunately, one cannot say that the “before and after” 

numbers for Sea water on Plates 3 and 4 do not change, as is the case for farming water.  Judge 

Candee recognized the role the Sea played in the water transfers in his 2010 final decision.  

AA/47/292/12738-12739.  The Court of Appeals also spent substantial words on addressing the 

Sea, albeit in a historical context and then as part of its constitutional discussion reversing 

Judge Candee’s constitutional conclusions.   In re QSA Cases (2011) 201 Cal.App.4th 758, 786 

et seq. (“QSA”). 

 The Sea plays a major role in Plates 3 and 4. AA/47/292/12733 and 12734.  The 

difference in inflows to the Sea (lower left corner of both slides) changes from (approximately) 

1.149 MAF to 983 KAF as a result of the transfers, or a delta of some 166 KAF annually.  This 

reduction in flows identified in Plate 3 and 4 to the Salton Sea is the raison d’être for Sea 

mitigation.  The reduction of water into the Sea will, over time, cause the Sea level to decrease, 

playa to be exposed, salinity to increase, with the resulting piscine, avian, and human health 

issues expected to manifest (roughly in that order)5.  Plates 3 and 4 reflect that the decrease in 

Sea inflow is an expected consequence of the transfer rather than the continuation of a 

preexisting trend unrelated to transfers.  This implicit finding by Judge Candee is part of what 

the QSA or a “similar” transfer entails.  The projected shrinkage of the Sea has been allocated 

5  The fundamental health issues of the tragedy of the Salton Sea are explored in greater detail in 
the contemporaneous briefs of cohorts County of Imperial, the Air Pollution Control District, and 
POWER. 
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to transfer dynamics per the transfer “equation” provided by IID (i.e., the Plates).   If/when the 

point is reached that the cost of mitigation for the shrinkage exceeds any limits of statutory 

liability or other thresholds and the State is not able or is unwilling to meet its burden, the 

transfers will need to cease as deviating from the model judicially approved.  That parameter is 

another protection provided by Judge Candee’s final decision  -- all the more critical after the 

Constitutional protection Judge Candee recognized was rejected by the Court of Appeal – to 

guard the Valley by providing a future safety release when the cost of mitigation exceeds the 

relevant thresholds.  The details of the statutory limits and the various water parties’ rights and 

remedies in any dispute about mitigation payment is an intramural matter that may lead to 

more litigation among the water parties if/when transfers cease due to a failure of mitigation 

payments.  Judge Candee’s decision did not resolve all those matters, just the fundamental one 

of how the QSA behaves with respect to the outside (farmers and Sea) world. 

The other dynamic is that Judge Candee’s setting of parameters in reliance on Plates 3 

and 4 has set a “floor” for Sea inflow.  The MH parties were concerned about the fate of the 

Sea from the start.  AA/6/28/01404, § 7.  Initially, the MH parties sought to establish the public 

trust flow number for the Sea.  Judge Candee declined to do so.  Ruling 81 (demurrer 

sustained). AA/7/52/01738-01739.  His final trial decision, however, found that IID had the 

authority to enter into a transfer of water in which the Sea retained some 85% of its pre-transfer 

flows, i.e., the order of magnitude reflected on Plates 3 and 4.  (This is an addition to the water 

guaranteed for farming, discussed above.) The actual public trust flow amount or what is 

expected to flow to the Sea is the pre-transfer amount (1.149 MAF per the Plates) with the 

various water parties mitigating the damages for the delta in reduction (to 983 KAF in the 

Plates).  That the amount is not defined with precision is well within the broad authority 

allowed in establishing public trust thresholds.  Citizens for East Shore Parks v. Calif. State 

Lands Comm. (2011) 202 Cal.App.4th 549, 569 (deferential standard for determining Public 

Trust obligation); Center for Biological Diversity v. FPL Group (2008) 166 Cal.App.4th 1349, 

1360 et seq (recognizing that avian, piscine, and other interests in water management a subject 

of public trust protection).  The State of California, in predecessor litigation, confirmed that 
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flows to the Salton Sea serve an environmental purpose recognized by the public trust doctrine.  

“Agricultural runoff from the IID service area benefits environmental values in the Salton Sea 

and elsewhere.” AR/3/31/121753/121777, Part 417 State filing.  A guarantee of (1) pre-transfer 

flows into the Sea with the water parties liable for any reductions and (2) no reduction in water 

available for farming are two of the key parameters of a QSA or “similar” water transfer IID 

could adopt without running afoul of any limitations in the Water, Probate and other Codes.  

AA/47/292/12732 and 12752; CP ____.   

   4. Present Status Of IID’s Authority And Protection Of The Valley  

 If the water parties acknowledge that the protections Judge Candee found on his pages 

27 et seq. have been final for some time and, no matter the disputed minutia between and 

among the water parties, the Valley farmers’ water is not reduced and the Sea’s inflow is 

limited to a “floor,” there is little more for the Court to resolve or do.  The Court can simply 

include the key parts of the existing final language in the judgment as to all contracts IID 

submitted for validation.  The language around page 27 will necessarily be part of the final 

judgment that can be used by even a stranger to this proceeding (a Rip Van Winkle farmer who 

plants a crop requiring greater water, such as alfalfa6) to enjoin all parties including the State 

and IID from transferring water needed to satisfy local needs, amending the agreements to 

allow such transfers directly or indirectly, placing orders with the Bureau that may be 

insufficient for local needs, imposing levies as a result of whatever IID effort the transfers may 

entail (Ruling 140), reducing Sea flows below the validated threshold, and otherwise placing 

burdens on any non-participating farmers in the Valley.  CCP § 870.  So long as the farmers’ 

water use is protected, transfers “similar” to the QSA – be it to the present water parties or to 

Las Vegas, the Republic of Mexico or otherwise – on terms beneficial to the Valley can be 

negotiated.  As the majority of farmers will likely not be volunteers (ever, or at any given 

moment), the MH parties sought protection of all non-transfer water use since 2004; nothing 

has or can undermine this portion of Judge Candee’s findings in their favor7 in 2010.  Phrased 
6  AR/3/5/52806/52808, Comparison of 1996 AF/Ac and AVG AF/Ac. CP _____.   
7  Other landowners were similarly vehement in advocating for the Valley and the farmers.  The 
MH parties are not contending that they are entitled to all credit (and neither did Judge Candee’s 2010 
judgment).   
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from a farmer perspective, the QSA does not allow IID (or its water partners) to object or 

impose restrictions on planting 100% of all available acreage with alfalfa if the market 

demands the crop, even though the crop’s needs may result in insufficient wet water remaining 

for transfer away from the Valley. AR/3/5/52806/52808, Comparison of 1996 AF/Ac and AVG 

AF/Ac; CP _____.   As also noted above, such assurance is also of substantial benefit to IID, 

who will be able to resist contradictory demands by its water partners or claims of breach so 

long as IID follows the fundamental tenets of the QSA as laid out in the now final part of Judge 

Candee’s decision. 

If, on the other hand, the water parties regret their tactical decisions to not claim as error 

on appeal Judge Candee’s rulings on the parameters of the QSA, to limit them to a specific 

agreement, or that the Sea has no assured flows, the Court may need to rule that (1) the time to 

object has long passed and/or (2) such change of litigation position is precluded by one or more 

doctrines or rules.  The MH parties have set forth what they hope is ample support for a finding 

that the issue of IID’s authority has been resolved for the QSA and any “similar” transfers, i.e., 

IID is not barred by and need not take extra or special measures under the Probate, Water, or 

other Code so long as the farmers cannot lose any entitlement to water and the Sea is entitled to 

retain a magnitude of 85% of its pre-QSA flows.  Since the water parties have shown a 

proclivity for changing positions as tactical considerations shift (e.g., not amending the record 

with the allegedly draft JPA agreement), the MH parties have taken their all too usual belt and 

suspenders approach.   
 
III. IID UNABLE TO MEET BROWN ACT ELEMENT OF ITS PRIMA FACIE 
 CASE 

 The MH parties have long contended that IID has not and cannot meet its prima facie 

case and that as a consequence all of the QSA contracts are invalid. 

 A. History Of Issue And Role In Trial 

 IID suggested the content of its prima facie case, which Judge Candee adopted.  
 
Issue III.A.1:  "Element 1:  IID's approval of each contract, and each of the 13 
contracts sought to be validated, is a validatable matter.  This requires IID to 
establish the following: a. IID is a public agency; b. IID has the power and 
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authority to approve and enter into the 13 contracts; and c. The California 
Legislature has established that the approvals and contracts are each a matter that 
may be validated under California law.  Element 2:  IID, as a public irrigation 
district, complied with the Brown Act (Chapter 9, commencing with section 
54950, of Part I of Division 2 of Title 5 of the Government Code) by holding a 
public hearing, allowing public comment, and taking actions at the public 
hearing.  Element 3:  IID approved each of the 13 contracts by majority vote.  
Element 4:  IID's approval of each of the 13 contracts was neither arbitrary, 
capricious, or entirely lacking in evidentiary support."  

AA/26/185/06817.  The element that remains unmet addresses IID’s approval of the contract, 

not the content of any contract or combination of contracts.   Before the first trial, Mr. Osias 

told this court at the August 27, 2009, status conference as follows: “[T]he validity of the 

contracts and IID’s approval are in this validation action.”  “It [IID] does seek to validate the 

contract, and it does seek to validate its approval of the contract.”   RT/7/2009Aug27/1808:28-

1809:1-6, 20-21.  To aid IID and the Court, the Morgan parties provided a form in 2009 that 

could be used to track whether IID met its prima facie elements of the lawful approval of each 

of its contracts; an updated form is attached at the end of this brief for anyone’s use.  The 

record does not reveal whether Judge Candee used the form provided to track IID’s elements, 

i.e., the “grumbling” to which this Court referred in the July 13, 2012 status conference.  

Transcript - 7/13/12 Status Conference, p. 47:6-14.  Recently, IID insisted that the parties 

identify each and every contract that is being challenged.  Transcript - 7/13/12 Status 

Conference, p. 25:18-22.  IID, as the party with the initial burden, must first meet that standard 

and identify for each and every contract when, where, and how it was made available to the 

Board and the public on or before October 2, 2003 in order to meet its prima facie case 

elements.  The proffered form attached hereto is designed to assist IID in doing that and in 

allowing all parties to track whether it has done so for each and every contract. 

The focus will be on IID’s approval of the contracts, not the content of the contracts.  The 

appellate decision disposed of any concerns that the content of the contracts was contrary to 

what IID’s Board actually approved by quixotically holding that “whether there was mutual 

consent—i.e., a meeting of the minds—must be determined from the written contract itself” 

rather than from what the IID Board told the public or any drafts or evidence of last-minute 
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unapproved changes.  QSA, at 817.  The inquiry post-appeal can be likened to a situation in 

which a large entity seeks to purchase a fleet of pickup trucks.  The need for the trucks is 

uncontroversial and any truck will do.  The public, however, has strong opinions that trucks 

from General Motors should not be purchased due to its (obviously fictitious) support of slave 

labor in the countries in which their motors are manufactured.  The Board of this entity assures 

the public before, during, and after meetings that it would never buy from GM and says so in 

writing a few times.  But no proposed contract is available for the public to review.  Days later, 

the public finds out that the entity purchased its entire fleet from GM for commercially 

reasonable terms.  Like the present situation, the contract is on its face valid enough as it meets 

all contractual requirements.  What is left is the approval process.  If the entity is a corporation, 

the shareholders may sell their interest or pool voting rights and replace Directors.  If the entity 

is private, the public may resort to the media.  If the entity is a public agency, however, the 

public can challenge the approval process even if the contract itself is unimpeachable.  That is 

what the open meeting act element of IID’s prima facie case is all about – can a public agency 

mislead the public about what it is doing or has done?  IID’s phrasing of its prima facie case 

tells us, “No,” IID’s approval cannot be valid if IID misled the public by commission or 

omission, or otherwise failed to honor the letter and spirit of the open meeting (Brown) act. 

  1.  IID Burden In Candee List And In QSA Appeal 

 As an element of its prima facie case, the burden is on IID to demonstrate that it 

complied with the express letter and spirit of the open meeting act for each and every contract 

at issue – hence the convenient form provided to all parties ahead of trial as an attachment to 

the MH Phase 1A Response Brief.  AA/34/203/09218.  That IID acknowledged this as its 

burden in its case in chief was recognized not only by Judge Candee, but IID claimed no error 

thereon in the appeal and the appellate decision was plain that the case was properly tried and 

would be remanded for specific outstanding issues.  QSA, at 812 and 828 (reciting without 

correction, challenge or question, IID’s prima facie case elements).  Thus, the law of the case is 

that IID must meet the open meeting act elements for each and every contract it seeks to 

validate, the remedy for any failure of which is invalidity.  The MH parties suspect IID may 
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argue that should there be a Brown Act violation, all IID needs to do is to cure it (by a new vote 

of its Board, one assumes).  But that would read out of the appellate decision its approval of the 

prima facie elements advocated by IID itself that include the open meeting act.  Such a radical 

change of litigation positions by IID is subject to judicial estoppel, if not already precluded by 

the law of the case.  See Part II.B.1.  Phrased simply, this is not a Brown Act enforcement 

action subject to the procedural defenses, remedies, and limitations of the Brown Act but a 

judicially determined element of IID’s case in chief, the failure of which leads to invalidity of 

the contract(s) per the law of the case.  

 B. IID Has Not And Cannot Meet Its Prima Facie Case 

 IID was explicit at trial on at least two occasions that it had not presented evidence of 

the provision of at least the draft JPA contract to the pubic and/or Board on or before October 

2, 2003.  
 
There are only five agreements where this argument is raised and one of them is 
clearly true that they’re different, that is the J.P.A. agreement at the time of 
approval was in the outline form with the material terms only, which is why there 
was a parenthetical that it needed to be consistent with the outlines.   
 

RT/8/2009Nov12D/2299:21-26 (emphasis supplied). 
 
I have a list, Your Honor, sorry I ran out of time, that shows you where every 
draft agreement is in the record other than the J.P.A., which is just the outline.  
Every other one had a draft.  And there is one other exception, the groundwater 
storage agreement, not very controversial, haven’t heard anything about it, which 
is an exhibit to the Acquisition Agreement.  Didn’t have a draft until it was 
approved.  Every other one has a draft in the record.  Some as far back as 
December 2002.   
 

RT/12/2009Dec2C/3308:1-4 (emphasis supplied).  The last quote is from the closing comments 

after a three-week trial during which IID never sought additional time to tender any evidence 

that it had presented all of the contracts to the Board and public on or before October 2, 2003.  

IID’s trial briefs in 2009 were notable for never citing to any part of the Brown Act (i.e., no 

Brown Act statutes referenced).  IID’s trial brief similarly admitted that only outlines of some 

contracts existed at the time of approval.   
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2. IID Approved The Contracts In Open Session 
On October 2, 2003, the IID Board met to consider a QSA agenda. AR 
3/3/30114/30114-30115. The Board received a "Board Agenda Memorandum" 
which includes as "Attachment 1" the list of QSA-related agreements being 
considered. AR 3/3/30114/30116-30118. The Meeting Minutes show that all five 
directors attended the meeting, and that the Board was briefed by counsel on the 
documents that would need to be approved. AR 3/3/30101/30101. Under the 
heading "QSA Project," the minutes reflect that all the agreements shown on 
Attachment "1" to the Board Memorandum were approved on motion by a 3-2 
vote, with the General Manager and Chief Counsel authorized to make sure that 
the later signed agreements were in "substantially the same form and substance" 
as the draft agreements -- or outlines of agreements -- presented at the hearing or 
at any earlier times. AR 3/3/30101/30105. 27 They did that. AR 3/3/30080. 
 
Third, though it is true, as the record reflects, that not all the contracts were 
absolutely final (hence the IID Board had a reason to issue the "substantially" 
instruction), the IID Board reviewed very detailed outlines from 9/30/03 (AR 
3/2/20070) and 9/23/03 (AR 3/2/20165) of all the main deal points. This is why, 
when the Board gave the "substantially" instruction, it stated: 
 

. . .authorize the President or Vice President and the Secretary 
to sign the QSA and related agreements identified on 
Attachment "1," upon determination by the General Manager 
and the Chief Counsel that said agreements and exhibits 
thereto are substantially in the same form and substance (or, as 
to any outline of agreement, are consistent with the substantive 
terms thereof) as those presented to the IID Board of Directors 
at or prior to the hearing date. 
 

AR 3/1/30101/30105. (Emphasis added.) [the minutes are referenced, not the 
Resolution]  

 
The outlined terms of the agreements are in fact consistent with the final terms of 
the agreements for which there are no drafts on October 2, … . 

AA/33/192/08869:4-14, IID Phase 1A Opening Trial Brief; AA/35/210/09537:9-19, IID Phase 

1A Response Trial Brief.  At trial, its allies threw in their lot with IID.   “Mr. Osias has been 

the principal spokesperson for the Category 1 [Appellants] parties and we support his 

arguments that he has made very effectively.”  RT/10/2009Nov24E/2889:15-17 (Linus 

Masouredis for MWD); AA/27/190/06971 (SDCWA Joinder – Phase 1A Trial Brief), 

AA/35/208/09344 (SDCWA Joinder in IID Phase 1A Opposition Brief); 

ASA/203/1925/050655 (CVWD Phase 1A Trial Brief), AA/34/206/09275 (CVWD Phase 1A 

Opposition Trial Brief).  Presumably IID knew that its AR reflected evidentiary “holes” in 
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establishing its Brown Act elements months, if not years, ahead of the 2009 trial.  If IID missed 

that point, it was brought home in a motion for summary judgment some five months before 

trial. AA/25/180/06649, Ruling 146.  The MH parties sought discovery to allow a full 

exploration of the record but were opposed by the water parties, thus leaving for trial the less 

than fully complete set of facts on which IID (and its allies) must rely in meeting the prima 

facie case.  AA/9/67/02115, Ruling 85 (discovery denied); Transcript 7/13/12 Status 

Conference Hearing, p. 39:8-12 (will “not allow additional discovery here”); Evid. Code §§ 

412, 413. 

In 2012, IID had the opportunity to augment its AR on the basis of mistake or neglect to 

include any drafts that perhaps existed but were not included in the AR, such as the one that 

was attached to a sworn declaration submitted by all water parties during appeal. CCP § 473; 

Petition by Public Agencies, IID, SDCWA, CVWD, MWD, Escondido and VID for Writ of 

Supersedeas and Volume 2 of Declarations in Support of Petition (Declaration of John P. 

Carter with draft JPA Agreement), C064293.  IID elected not to do so despite the MH parties’ 

pointed challenges and the Court’s specific query.  Transcript 7/13/12 Status Conference, p. 

56:13-21; 8/1/12 Status Conference Order, p. 5:14.   

Although borderline absurd, the MH parties raise the remote possibility that one or more 

of the water parties may try do an end run around augmentation by moving to judicially notice 

the prior declaration about the draft JPA agreement.  Of course, besides risking the ire of the 

Court, any proponent would be bringing to the Court’s attention a document suggesting that 

IID advocate and lead counsel for all water parties at trial David Osias was personally aware of 

the alleged October 2, 2003 draft and misled the Court at trial about it to the Court’s and all 

parties’ detriment.  Out of an abundance of caution, the Morgan Holtz parties assert a 

prophylactic objection to any reliance on the John Penn Carter declaration for any purpose 

other than to demonstrate that the parties and/or counsel are advocating irreconcilable factual 

positions in two -- if not three8 – courts.    

8  (1) No draft, only outlines (2009 trial) v.  (2) draft was in filing cabinet whole time (but no 
statement about public’s access to draft on October 2) (appeal).  Any attempt to bring up the alleged 
draft JPA agreement would make this court number three. 
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If during the briefing or trial of the remand, any water party suggests that other drafts 

exist or were provided to the public which militate against any finding of invalidity, any such 

parties will run into the prohibitions against (1) misleading the parties and Court contained in 

various statutes and doctrines designed to prevent the perversion of justice and to keep litigants 

honest and (2) their own inconsistent litigation positions (directly, or adopted as joinders or via 

their many joint defense obligations).  CCP  §§ 128, 128.5, 128.7; Gottlieb v. Kest (2006) 141 

Cal.App.4th 110, 132 (doctrine of judicial estoppel based on “intentional assertion of an 

inconsistent position that perverts the judicial machinery”); Slesinger v. Walt Disney Co. 

(2007) 155 Cal.App.4th 746, 761 (“Courts cannot lack the power to defend their integrity 

against unscrupulous marauders; if that were so, it would place at risk the very fundament of 

the judicial system.”)   The QSA decision, after all, gives the trial court the primary 

responsibility to address any litigation conduct that may cause unfair prejudice, explicitly 

recognizing that on remand there may be litigation about the “significance of the draft” JPA 

agreement.  QSA, 823-824.   

  1. Presumptions Are Not A Substitute For A Prima Facie Case 

 The MH parties expect that IID will make much of certain presumptions.  And to a 

limited extent such arguments are fundamentally unremarkable –various statutes provide 

presumptions to parties under a variety of circumstances as a matter of public policy.  For 

example, every personal injury defendant walks into trial with the presumption of no liability, 

which presumption evaporates once the first bit of evidence is admitted.  Presumptions are not 

evidence nor are they a substitute for evidence.  Evid. Code § 601(a) (“A presumption is not 

evidence.”)  Had there been no one to challenge the QSA contracts, then the presumptions may 

have been useful.  But even with the presumptions and no opponents, a public agency is not 

conclusively entitled to validation.  California Statewide Communities Dev. Authority v. All 

Persons (2007) 40 Cal.4th 788, 796  (in validation suit, trial court raised Constitutional issues 

sue sponte); City of Sacramento v. Drew (1989) 207 Cal.App.3rd 1287, 1301 (Court can deny 

validation judgment even if no defendant appears to contest).   Presumptions are the starting 

point, not the inquiry itself. 
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 A few simple examples should suffice.  The Evidence Code presumes that an official 

duty has been regularly performed.  Evid. Code § 664.  With respect to the prima facie case 

herein, one could presume IID fulfilled the requirements of the Brown Act – until one finds 

evidence that vitiates the presumption.  AR 3/7/70060; AR 3/7/70031 (Virsik October 1, 2003, 

letter to IID Directors and Maloney October 8, 2003, letter to water parties reflecting IID failed 

to provide documents at public meeting and days thereafter).  Govt. Code § 54957.5 

(documents provided to Board to be also available to public).   

 And not all presumptions inure to IID’s benefit, of course.  Evid. Code §§ 412, 413 

(presumptions against party who produces weaker evidence or fails to offer evidence in 

response).  The holes or gaps in the AR controlled unilaterally by IID compel the trier of fact to 

conclude that the lack of evidence or reliance on substantially weaker evidence – such as a 

post-dated comparison statement rather than evidence of the actual documents to be compared 

– means that IID has not met its burden.   

 Specifically with respect to the QSA, the Legislature was exceedingly careful to relax 

certain legal requirements or provide certain narrow new procedures while leaving all else 

intact.  The Legislature relaxed certain incidental take of species laws.  Fish & Game Code § 

2081.7.  It expressly provided for validation.  Water Code § 22762.  But nowhere did the 

Legislature abrogate the Brown Act, the Government Code, or the Water Code.  All of those 

obligations and prohibitions apply to IID.  The Legislature did not provide any presumptions 

that IID acted correctly in approving the QSA contracts.  No presumption excuses it from 

meeting all elements of its prima facie case. 

  2. IID’s AR Lacks Sufficient Evidence To Meet Its Prima Facie Case 

 IID was well aware of the apparent gaps in its AR before briefing, yet admitted at the 

2009 trial that it had not been able to present evidence that all agreements had been seen by the 

Board and public prior to approval.  See Part III.B.1.  The Brown Act requires that all 

documents prepared by an agency be available at the meeting.  Govt. Code § 54957.5 (a) and 

(b) (public gets documents when board does or at meeting).  The MH parties prepared a form 

for IID’s use to track its prima facie case, which IID was apparently unable or unwilling to use 
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to demonstrate that it met all of its prima facie elements in the 2009 trial.  AA/34/203/09218 

(MH Phase 1A Response Brief).  Another “Validation – QSA Contract Checklist” is attached at 

the end of this brief so that IID can, at least with respect to the JPA agreement, use it to identify 

with precision when and where the draft was produced to the Directors and to the public.  If IID 

cannot meet such a straightforward standard, it has conceded its failure of proof as to its prima 

facie case as to the minimal Brown Act requirements. 

 Second, an agency can impose on itself open meeting requirements more stringent than 

the statutes already require.  Govt. Code § 54953.7.  And the IID did so in several respects in 

the somewhat unusual terms on which it approved the QSA (by a hotly contested split vote) in 

its Resolution 10-2003.  First, in the Resolution passed, IID was explicit that it was approving 

the QSA “on the terms and conditions set forth in the agreements and documents” set forth on 

Exhibit D, rather than any terms or conditions in a list, outlines that would later be turned into 

final documents, or anything other than those agreements the Board saw and were attached to 

the Resolution on October 2, 2003.  AR/3/3/30110/30112; CP _____.  In other words, if the 

document did not exist and was not before the Board on October 2, 2003, thereby making it 

subject to distribution to the public under the Brown Act, the Board was not approving it.  

 The Board, however, did not stop at that extra protection, but added further Brown Act 

protections, which it had done once before when it considered a prior QSA version in late 

2002.  It required that two executive officers guarantee that whatever agreements were 

ultimately signed were “substantially in the same form and substance as those identified on 

Exhibit D and submitted to the Board for review prior to approval of this Resolution.” 

AR/3/3/30110/30112.  The language is hyper-protective of the public and almost redundant in 

that per subdivision (4) of Resolution 10-2003, any agreement identified on Exhibit D would 

by definition be an agreement seen by the Board on October 2, 2003 or before, yet the last 

phrase further amplified this requirement by limiting any final signing to documents the public 

(who get the documents at the same time as the Board) would have been able to review.  The 

comparison by the executive staff is not to the deal as a whole, deal “points,” outlines, 

memoranda, letters, PowerPoint slides, or to anything other than “agreements” the Board (and 
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public) saw on or before October 2, 2003.  The Board chose to provide extra Brown Act 

protection to the public from the Board’s own (or staff’s) mistakes or missteps with respect to 

the final and signed documents that were to come later.  

 IID Chief Counsel was aware of his and the General Manager’s responsibility to ensure 

that the contracts ultimately signed by IID representatives were:  first -- approved by the Board 

and thus per the Brown Act available to the public before or during the October 2 approval, and 

second – when the final documents were signed, they must be in the same form and substance 

as those approved (the same universe made available to the public on October 2, 2003).  In 

other words, if some new agreement on some aspect of the QSA showed up a few days later, no 

matter how consistent it may have been with a different document provided to the public and 

Board on October 2, 2003 (much less an outline), IID Resolved it could not be executed unless 

the document had itself existed on or before October 2, 2003.  There was a two-step test:  Was 

the document provided to the Board and public on or before October 2, 2003?  And if the 

answer is yes, is this post-October 2, 2003 version substantially similar to the October 2, 2003 

version?  And that limitation was, at least in hindsight, a prudent one.  The evidence at the first 

trial showed that the QSA JPA remained in negotiations well past October 2, 2003.  Hight 

October 6, 2003, email to Carter, et al. (Still reviewing JPA agreement received from SDCWA 

late Friday, October 3 ... two significant policy/legal issues make it difficult for the State to 

agree to the agreement as drafted by SDCWA, CVWD and IID), AA/13/92/03288, Hight 

10/06/03 email (Exhibit 1 at trial).  According to IID in the first trial, no JPA Agreement 

existed on October 2, 2003, only outlines.  RT/8/2009Nov12D/2299:2-26 and 

RT/12/2009Dec02C/3308:1-4.  See also discussion in Opening Trial Brief by Air Pollution 

Control District at Part III.B.   

 Following the strict additional Brown Act protections did not need to spell doom for the 

QSA in 2003.  Obviously, with respect to any QSA agreement not provided to the public on 

October 2, 2003, such as the JPA Agreement the State found unacceptable on October 6, 2003, 

IID could choose to follow the Brown Act protections anew, have another open vote, and so on.  

But nothing in the AR suggests any open vote was taken on any agreements that were 
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created/released/modified after October 2, 2003.   Whether the Board would have been able to 

retain its controversial 3-2 vote in favor of the QSA had it voted on the new, revised, or simply 

new to the public agreements after October 2, 2003 we cannot know.  And that is why the 

Brown Act protection is paramount. 

 These extra Brown Act protections were not novel.  With respect to the late 2002 

version of the QSA, the Board had approved similar additional Brown Act protections.  On 

March 12, 2003, the General Manager and Chief Counsel for IID compared that earlier set of 

QSA (1) drafts and (2) final documents and issued as required a memorandum noting with 

specificity when the agreements had been publically released as the Board resolution required: 
 
Pursuant to IID Board Resolution No. 17-2002, we have determined that the 
Fourth Amendment to Agreement Between Imperial Irrigation District and San 
Diego County Water Authority for Transfer of Conserved Water, the 
Quantification Settlement Agreement, the IID/MWD Acquisition Agreement, the 
Environmental Cost Sharing Agreement and all Related Agreements and Exhibits 
are substantially in the same form and substance as those documents released for 
public review on December 2, 3, 5 and 6, 2002, including the further revisions 
authorized at the IID Board workshop on December 5, 2002, all as encompassed 
in the revised Agreements reviewed by the Board on December 31, 2002.  
Accordingly, the President and Secretary of the Board may sign those 
Agreements.  [emphasis added]  AR 3/3/30671/30671; CP _____.  

The memorandum was signed by both the General Manager and the Chief Counsel as directed 

by the Board in Resolution No. 17-2002; i.e., “upon determination by the General Manager 

and the Chief Counsel.”  AR 3/3/30877/30879;  CP _____. 

 Now, compare Mr. Carter’s memorandum to the IID Board on October 14, 2003, (four 

days after the contracts were signed).  AR 3/3/30080/30080; CP _____.  No reference is made 

to when and how the documents had been released for public review – the specific Brown Act 

element IID must prove on remand.  And, contrary to the requirement in Resolution 10-2003 

that the General Manager and Chief Counsel provide a determination that the contracts were in 

the same form and substance as those submitted to the Board (and hence the public) for review 

on or before October 2, 2003, this determination was given only by Chief Counsel.  

AR/3/3/30110/30112, Resolution 10-2003. 
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 Another direction from which to determine whether the Brown Act was honored as the 

Board decreed is to compare (1) the post-signing letter sent by IID Board President Lloyd 

Allen to all of IID’s customers on October 29, 2003 with either the (2) October 2 and/or (3) 

October 10, 2003 agreements.  Presumably, Mr. Allen did not intend to mislead the public and 

reported truthfully on the documents that were before the Board (and hence the public).  His 

letter stated: 
 

As part of the QSA arrangement, the State has committed to “undertake the 
restoration of the Salton Sea.” 
 
Except for a fixed amount dedicated by IID, San Diego and Coachella, recently 
enacted State legislation provides that any future State actions to restore the Salton 
Sea will be the “sole responsibility of the State of California.” 

AA:38:236:10362.  The patent problem is that no final agreement approved states that “the 

State has committed to undertake the restoration of the Salton Sea.”  The closest to that 

statement is a somewhat similar set of words in the special legislation passed in support of the 

QSA, but lacking a commitment by the state, only an intention. 
 

It is the intent of the Legislature that the State of California undertake the 
restoration of the Salton Sea ecosystem and the permanent protection of the 
wildlife dependent on that ecosystem. 

SB 277 Sec. 1, Ch. 13 (codified at Fish and Game Code § 2931).9  That the Sea would or 

would not be restored by the State was and remains a key point of controversy in the water 

transfer arrangements.  That the State intends to perform an act is different than a commitment 

by the State to do so; the former is inspirational while the latter is enforceable.  If the Brown 

Act had been followed as required by the Board in its Resolution 10-2003, the AR would 

contain documents reviewed by the Board and public on October 2, 2003 (or before) that show 

a bona fide commitment by the State to restore the Sea.  IID has thus far identified no such 

contemporaneous document in the AR – be it an outline, memorandum, or otherwise.  The 

evidence reflects that there is some disconnect between what the Board reviewed on or before 

October 2, 2003 (where the State’s commitment would have to be found if IID adhered to the 
9  Restoration is distinct from mitigation.  Mitigation is the repair of all damage caused by an 
approximate annual 166 KAF (or 15% post-transfer) reduction to Sea flows.   Restoration stems from 
other causes.  QSA, at 790 n. 11.   



___________________________________________________________________________________________ 
Morgan/Holtz Parties Opening Remand Brief                                        Page 33  

Brown Act as required by its Board) and what was made available to the public, upon which 

Mr. Allen must have been relying.   

 Alternately, Mr. Allen may be reporting on the signed October 10, 2003 documents. 

That difference is no distinction, however, as the Board’s Resolution 10-2003 required that the 

final documents be consistent with the ones seen by the Board and public on or before October 

2, 2003. (Query what final document reflects that the State has committed to IID that is shall 

restore the Salton Sea?)  Lloyd Allen’s letter to the public confirms that whatever agreements 

were reviewed by the Board and/or public on October 2, 2003 and what was signed on October 

10, 2003 were materially different, reflecting that the Brown Act had been violated.  That 

disconnect provides additional proof that IID failed to follow the Brown Act and thus did not 

lawfully approve the QSA. 

 The focus  -- like the pick–up truck example recited above – is not on the terms of the 

contract finally approved.  The Court of Appeals held that the final contracts reflect a meeting 

of the minds.  By necessary implication, the IID Board accepted that the State’s responsibility 

for the Sea’s future was subject to a host of caveats and contingencies per the Constitution and 

that IID’s negotiators could represent multiple parties with interests in the QSA since the law 

did not require otherwise, among other post-appeal implications.   QSA, at 804 (contracting 

with state is like contracting with infants and the insane), 807 (contingent liabilities are not a 

debt), and 820 (negotiators and advisors not prohibited from dual representation).   The record 

does not reveal that either the Directors of IID staff (internal or outside) ever informed the 

public that the State’s “unconditional” promise did not guarantee any State payments or that 

IID’s negotiators worked for persons with adverse interests (e.g., IID consulting economist and 

negotiator Rodney Smith was also hired by SDCWA).  The focus is whether the Board 

informed the public of such final terms and uncomfortable realties – the province of the Brown 

Act – or misled the public by providing before (and seemingly even after) approval, an 

incomplete or misleading array of documents, contrary to the statute and the special protection 

provided by Resolution 10-2003.  The focus is always on IID’s approval and the public’s rights 
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and role in any lawful approval, rather than on the terms of the contracts.   The evidence was 

not in IID’s favor at the first trial and nothing has changed since then. 

 As it initially did in its trial brief, quoted above, IID may rely on any number of 

documents other than the operative Resolution 10-2003 in the hopes that the Court’s focus is 

diverted.  In the past, IID has relied on (1) minutes of the open Board meeting prepared after 

objections to the approval process were asserted and (2) language from the meeting agenda.  

AR/3/3/30129/30104-30106; AR/3/3/30114/30114-30115.  Neither contains the careful 

protections the Board provided to the public in its Resolution.   An agenda simply contains 

language anticipating what may occur while minutes reflect a paraphrase of what occurred 

from a post-hoc perspective.  Only the Resolution is primary evidence of what actually 

occurred.  Evid. Code §§ 412, 413.  There is an abject failure of proof that IID has met the 

Brown Act protections its own Board granted to the public in its Resolution 10-2003.  

AA/3/3/30112. 
 
  3. Failure Of Brown Act Element Substantial Per The Law Of The Case 
   And Other Authority 

 IID may claim that a violation of the Brown Act is (or may be) so minor as to be 

forgiven as insubstantial.  CCP § 866.  Such an assertion would be anathema to the reported 

decision.  The Court of Appeals expressly held that the validation remand would include 

addressing the Brown Act elements.  QSA, at 828.  If the potential Brown Act violations were 

seen as minor, insubstantial, or incapable of triggering invalidation, the Appellate Court had the 

opportunity to say, yet held the opposite.  The law of the case is that a violation of the Brown 

Act is a potential basis for invalidation of one (or more, or all) of the agreements, depending on 

the facts to be determined on remand. 

 Even if the Court of Appeals had not been explicit, the authority on minor or 

insubstantial violations in validation supports the remedy of invalidation here for Brown Act 

violations.  Authority expressly finds no substantial harm when the flaw could have been 

“readily” corrected.  “Rather, it seems to us that . . . if the relevant information is readily 

accessible from the general plan without unreasonable effort by interested parties, no 
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substantial rights are impacted.” Franklin-McKinley School District v. City of San Jose (1991) 

234 Cal.App.3d 1599, 1606 (emphasis in original).  In another case, the claim was that the 

agency did not provide certain original detailed data documents in sufficient time (or ever).  

Blue v. City of Los Angeles (2006) 137 Cal.App.4th 1131.  Those specific data sheets were not 

critical, according to the Court, because the same or better information could have been 

gathered elsewhere.  Id at 1144.  Further, that court noted that the challengers did not ask for a 

continuance of the hearing so as to obtain the alleged missing data sheets or to otherwise 

become prepared.  Id at 1144-45.   

 The facts here are the antithesis of the facts in that authority – nearly everyone asked for 

more time before and on October 2, 2003 so that the actual documents subject to the vote could 

be obtained and distributed, including some of the IID directors!  IID September 23, 2003, 

Board Meeting minutes, AR 3/14/400258/400267 (Many of the attendees asked for copies of 

documents and time to review them); Patrick Maloney September 27, 2003, letter to Messrs. 

Carter and Osias, AR/3/7/70060/70067 (IID has not released to the public the final versions of 

the documents … saying they will do so “when they are ready”); Tom Virsik October 1, 2003, 

letter to IID Board, AR 3/7/70060/70060 (Is the work product ready for public review?  If not, 

how can a decision be made?); IID October 2, 2003, Board Meeting minutes (Directors noting 

documents still drafts, more time needed for review of documents), AR 3/3/30101/30102-

30103; Hight October 6, 2003, email to Carter, et al. (Still reviewing JPA agreement received 

from SDCWA late Friday, October 3 ... two significant policy/legal issues make it difficult for 

the State to agree to the agreement as drafted by SDCWA, CVWD and IID), AA/13/92/03288; 

IID October 7, 2003, Board Meeting minutes AR/3/3/30082/30086 (Director Horne has not 

seen information on how IID would make the water transfer available or the financial pro-

forma referred to by Rodney Smith);  Patrick Maloney October 8, 2003, letter to IID, MWD, 

CVWD, SDCWA, DOI, AR/3/7/70031, ¶2 (… the public has not seen the final documents to 

be signed.  Even the documents IID handed out during last Thursday’s meeting during which it 

voted on the QSA were designated as drafts and lacked the important exhibits incorporated 

within them.  A signing of the documents the public has been denied the right to see, much less 
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study or analyze, is anathema to California’s emphasis on open government and various 

statutory schemes, including CEQA.) Here, no amount of clamor could produce all of the 

contracts for public review on October 2, 2003, or even on October 8, 2003.  AR/3/7/70060; 

AR/3/7/70031.   

 And no amount of independent efforts could have produced the missing documents or 

an equal or better substitute especially when certain documents did not exist when they were 

voted upon.  Yes, minor technical flaws do not require invalidation.  But when critical 

documents are hidden from the public (and perhaps never existed), the violation is anything but 

minor and the result is invalidation, as the above reflects. 
 
IV. FAILURE TO CONSIDER ALTERNATIVES TO LAST MINUTE EIR 
 AMENDMENT LEAD TO INVALIDITY 

 As to the merits of the environmental document infirmity addressed herein, IID 

presented no alternatives whatsoever to its last minute project addition to create funds for 

Salton Sea mitigation and restoration, and such failure results in invalidity.  See also discussion 

in Opening Trial Brief by Air Pollution Control District at Part IX.  

 A. History Of Issue And Role In Trial 

 One potential basis of invalidation was grouped with the CEQA issues by Judge 

Candee, assigned for trial in Phase 1C, and was briefed by all relevant parties in 2009.  That 

issue is MH I-7, which reads as follows:   

7. Issue: “IID violated CEQA Reg. 15126.6 by failing to consider the option of 
selling its CVWD power assets to pay for Salton Sea mitigation instead of 
creating further conserved water for transfer in order to obtain funds therefore.” 
Revised Statement of Issues, p.6 (15-19). 

The issue is directed at the last-minute Addendum dated (perhaps) October 2, 2003, i.e., it is 

not a challenge to the suite of EIR documents as a whole.   

  1. Hon. Candee Rulings And Appeal Reflect Issue Is Untried 

 The “Candee list” reflects that this issue is one in validation in the ECU01649 case.  

The ruling that placed it on that list as a validation matter in ECU01649 is 111, which in turn 
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relies on the rationale of ruling 108 Issue 4 no 1 (as to certain Imperial County issues).  Judge 

Candee held as follows in his January 29, 2008 order: 

Ruling 111: 
This is similar to one of IID's bases for challenging Issue 4, no. 1 in Contested 
Matter No. 108, where the Court discussed the difference between pleading a 
denial of a material allegation in a complaint and affirmative defenses. The 
Court incorporates herein its discussion of this topic in Contested Matter No. 
108.  AA/13/78/03120. 
 
Ruling 108, Issue 4, no 1: 
The Court disagrees that litigation of this issue is precluded by prior Court 
rulings. The rulings cited to by IID discuss specificity of pleading affirmative 
defenses.  They require "proper" denials, but do not require that denials be pled 
with particularity. To the extent that IID meant that California Clean Air Act 
compliance is not within a "material allegation" for which a proper denial is 
sufficient, but is a "new matter" that must be pled by affirmative defense (a 
point not raised by IID), IID has not cited to a prior ruling that precludes this 
issue. AA/13/78/03115-03116. 

Phrased succinctly, Judge Candee found that the issue arose from a material denial rather than 

an affirmative defense.  No party assigned error to that ruling when the water parties appealed 

the judgment, which expressly included the enumerated rulings.  AA/48/312/13062, Judgment, 

February 11, 2010; CP _____.   This ruling was not disturbed or in any way questioned or 

undermined in the appellate decision.  In re QSA Cases (2011) 201 Cal.App.4th 758, 812-813 

(holding as Hon. Candee did that affirmative defenses – such as ultra vires – need to be pled 

with specificity).  Thus, this issue remains to be tried in validation, rather than a specific CEQA 

issue constrained by CEQA form and procedure. 

 B. No Procedural Deficiencies Preclude Relief 

 Previously, the water parties contended that the MH parties did not have appropriate 

standing and failed to exhaust their administrative remedies, relying on Public Resources Code 

section 21177.   As this claim sounds in validation, CEQA standing is not critical.  

Nevertheless, out of an abundance of caution and in anticipation of the argument, the below 

addresses any standing and exhaustion defenses. 
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  1. Standing And Exhaustion Not Necessary, But Met 

 The lack of standing and exhaustion defense was advanced in a motion for summary 

judgment.  The Court denied relief on this asserted basis (being Issues 1 and 2 of Ruling 146), 

based substantially on the lack of evidence of IID’s compliance with the law.  

AA/25/180/06649, Final Ruling 146.  Section 21177 cannot be applied if the agency did not 

comply with the law.  Pub. Resources Code § 21177(e) (last phrase).  When agencies do not 

comply with lawful notice, the result is straightforward – section 21177 does not apply.  Fall 

River Wild Trout Foundation v. County of Shasta (1999) 70 Cal.App.4th 482, 491.   “Full 

compliance with the letter of CEQA is essential to the maintenance of its important public 

purpose.”  Environmental Protection Information center, Inc. v. Johnson (1985) 170 

Cal.App.3d 604, 622.  Courts have found, for example, that a 42-day period in lieu of a 

mandated 45 day one is a violation of CEQA.  Gilroy Citizens for Responsible Planning v. City 

of Gilroy (2006) 140 Cal.App.4th 911, 922-923 (yet holding error not fatal because sufficient 

notice was provided by other means).   

 The Court in its Ruling 146 was “troubled by the lack of evidence of when the 2003 

Transfer Addendum first became available to the public. . . . The moving parties, aligned in this 

case with IID, are in a much better position that the Morgan Petitioners to have produced such 

evidence, but did not.  Finally whether the Addendum (and related documents) were ever 

provided to the public for review is a disputed fact.”  AA/25/180/06649, Final Ruling 146.  Of 

course, there is no new evidence available since Ruling 146 in 2009 for any water party to 

reference, i.e., the AR has not been augmented with additional CEQA records.  Additionally, 

the February 11, 2010 Judgment incorporated all of the Court’s rulings on contested matters in 

the coordinated proceedings, and no party claimed error as to Ruling 146.  AA/48/213/13071. 

 The record suggests that perhaps – just perhaps – the public became aware of the 

existence of the Addendum (but not all of its related documents), on October 2, 2003.  What 

the water parties offered previously is reflected below:   
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AR 
Date 

Documents Offered as Evidence in Phase 1C Trial Briefs as 
to Actions Taken from September 2003 Forward on  

IID Transfer Project Approval Process 

SDCWA 
1C Brief 
(2009) 

1/5/400038 
& 
3/14/400038 
09/__/03 

Amended and Restated Addendum to Environmental Impact 
Report/Environmental Impact Statement (EIR/EIS)  
[No indication as to when document available to public] 

 
Page 10 

1/5/400126, 
3/14/400126 
& 
3/14/400447 
09/01/03 

Mitigation Monitoring & Reporting Program  
[AR 3/14/0400447/400451 (p. 5) references SB 317 & SB 654 
as already having been “approved by the California 
Legislature in September 2003.”] 
[Note use of past tense language – bills were not approved by 
Legislature until 9/11/03 or signed by Governor until 9/29/03 
– This report could not have been completed on 9/1/03 as the 
AR index date suggests.] 

 
 

Page 11 

1/5/400126, 
3/14/400126 
& 
3/14/400387 
09/30/03 
1/5/400693 
& 
3/14/400693 
10/02/03 

CEQA Findings and Statements of Overriding Considerations  
 
[Attorney Spellman file designation footer is dated 10-01-03]   
[1/5/400126, 3/14/400126 – attached to October 2, 2009 
Resolution 9-2003] [No indication in AR as to when document 
was made available to the public] 
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1/5/400292 
& 
3/14/400292 
10/02/03 

IID Board Agenda  
[No final documents attached to agenda] 
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1/5/400294 
&  
3/14/400294 
10/02/03 

IID Board Minutes – 
[Board members and public complained that all documents are 
not available and those that are available are coming in still as 
drafts – Minutes not approved until 10/30/03] 
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1/5/400007 
3/14/400007 
10/08/03 

Notice of Determination  
Page 11 

 Assuming without conceding that the environmental document approved was a true 

“addendum,” IID nevertheless did not meet the minimal CEQA standard for approving an 

addendum such that the public could make intelligent objections.  While an addendum need not 

be circulated, there is no authority for withholding it from the public.  The Brown Act requires 

that all documents prepared by an agency be available at the meeting – something that did not 

occur as demonstrated above.  Govt. Code § 54957.5 (a) and (b) (public gets documents when 

board does or at meeting).  CEQA requires that the decision-making body consider the 
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addendum “prior to making a decision.”  14 CCR § 15164(d) (emphasis supplied).  No specific 

time is provided, but if the Brown Act was being followed, the Board could make its decision 

only after the public had the final version of all of the documents recited in the IID Resolutions 

and Addendum.  AR/3/3/30107/30107-30109_230; AR/3/3/30110/30110-30113.  And this, the 

AR cannot show.  See also, Part III. 

 The MH parties through their attorney continued to seek an opportunity to review, 

analyze and comment on the array of documents as late as October 8, 2003, all to no avail.  

AR/3/7/70025/70025 ¶2.  IID signed the documents two days later without providing them to 

the public.  “We can and must, however, scrupulously enforce all legislatively mandated 

CEQA requirements.” Citizens of Goleta Valley v. Board of Supervisors Santa Barbara County 

(1990) 52 Cal.3d 553, 564.  As the Court recognized at the summary judgment stage, the record 

shows the public and directors complaining that the documents were not available on October 

2, 2003.  AA/25/180/0664, Final Ruling 146; AR/3/14/400294/400295-400296.  Even if one 

indulges the most deferential standard and treats the Addendum as a true addendum and 

recirculation was not required, no CEQA statute or regulation allows the agency to hide the 

documents that formed a part of the addendum.   

 Ironically, when IID was the party seeking documents and a fair opportunity to review 

them, it complained bitterly to a federal court.  “Further, the free flow of information would 

presumably be a cornerstone of any fair Part 417 process and assist the analysis of complex 

information.  IID is placed in a grossly unfair position by the newly-introduced expert reports 

and the lack of time and access to requested information.”  AR/3/31/120018/120131-120132 

(IID’s objections in the federal proceeding to three days to review material) at 120132, lines 8-

11 and n. 12.  The public deserves the same consideration. 

 C. No Alternatives To Two 800k Water Increments Analyzed 

  1. Standards For Review 

 CEQA is the state charter that requires public agencies to consider and mitigate 

environmental impacts of a proposed project in a public forum before the harmful aspects of 

the project can take hold.  The state Supreme Court has repeatedly observed that the 
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Legislature intended CEQA to be interpreted to afford the fullest possible protection to the 

environment within the reasonable scope of the statutory language. See, e.g., Laurel Heights 

Improvement Assn. v. Regents of University of California (Laurel Heights I (1988) 47 Cal.3d 

376, 390; Friends of Mammoth v. Board of Supervisors (1972) 8 Cal.3d 247, 259.  The purpose 

of the Environmental Impact Report (EIR) is to inform the public and its responsible officials 

of the environmental consequences of their decisions before those decisions are made.  Citizens 

of Goleta Valley v. Board of Supervisors (Goleta II) (1990) 52 Cal.3d 553, 564. 

  2. No Alternatives Proffered For New Project Component And Objective 

 The requirement to set forth project alternatives within an EIR is crucial to CEQA’s 

substantive mandate that significant environmental damage be substantially lessened or 

avoided where feasible. Pub. Res. Code §§ 21002, 21100, subd. (b)(4); 14 CCR, §§ 15002, 

subd. (a)(3), 15021, subd. (a)(2), 15126, subd. (f), 15126.6; Laurel Heights I, supra, 47 Cal.3d 

at 403. “[T]he discussion of alternatives shall focus on alternatives to the project or its location 

which are capable of avoiding or substantially lessening any significant effects of the project, 

even if these alternatives would impede to some degree the attainment of the project objectives, 

or would be more costly.”  14 CCR, § 15126.6, subd. (b).  “An alternative to a project is just 

that – a description of another activity or project that responds to the major environmental 

issues identified during the planning process.”  Friends of the Old Trees v. Department of 

Forestry and Fire Protection (1997) 52 Cal.App.4th 1383, 1405.  The public had zero input into 

influencing any alternatives to transferring additional water to finance Sea projects. 

 There are two stages of analysis in selecting alternatives to be included in an EIR. At 

the first stage the lead agency identifies potential alternatives that meet threshold tests defining 

suitable alternatives and excludes those that do not. At the second stage, the lead agency must 

consider the suitable alternatives that remain and identify a reasonable range for review in the 

EIR.  At this second stage of the process, agencies typically choose several prototypical 

alternatives that represent the range of options that are available.  Kostka, Stephen L. and 

Michael H.  Zischke, Practice Under the California Environmental Quality Act, Second Edition 

(CEB, March 2012 Update) § 15.5 at 732 et seq.  The discussion of alternatives is evaluative.  
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Measured against the rule of reason, the feasibility of various alternatives is considered. 

Planning and Conservation League v. Dept. of Water Resources (2000) 83 Cal.App.4th 892, 

918. Thus, the EIR must discuss a reasonable range of alternatives to the proposed project that 

meet project objectives to some degree, are feasible, and are environmentally superior. 

   a. Project Changed, But Alternatives Did Not 

 The focus is on whether there were sufficient alternatives to the brand new transfers and 

new project objective mentioned – but not detailed  -- in the so-called addendum, i.e., the new 

transfer of two increments of 800 KAF for initial sale to the State and then resale to create 

funds for addressing Salton Sea environmental issues.  AR/3/3/30107/30109_24.  Legislation 

had been passed during September 2003 that supported the new transfers, but in that legislation 

it left the conservation methods entirely to IID, which proposed methods of conservation IID 

did not provide to the public for their input.  See Fish & Game Code § 2081.7(c)(1) and (2).  

Had the details of the deal really demonstrated that the additional water transfer increments 

would result in the restoration of the Sea, the public (and IID decision makers) may have had 

some basis to conclude that all other alternatives were environmentally inferior.  But the devil 

is in the details and no details were provided, nor do the environmental documents show that 

Sea restoration was assured.  That a new transfer was contemplated was not enough 

information for the decision makers to evaluate whether the additional transfer was good, bad, 

indifferent and better or worse than any other course of action.  Simply stated, the decision 

makers were not given any options from which to choose.   

 The addendum concludes that the two increments -- at least when each is analyzed 

separately – would create no new significant environmental impacts.  AR/3/3/30107/30109_22 

and _24.  The water parties contended in the 2009 briefing that the changes in the Addendum 

were minor or insubstantial.  Yet, the two new increments of additional transfer water of 800K 

each for the express purpose of producing revenue for Sea mitigation and restoration correlate 

to none of the project objectives recited by the water parties.  Paying for the Salton Sea’s 

environmental health is absent from the water parties’ listing of the project’s objectives found 

in the EIR.   CVWD Opening Brief re the Transfer Project EIR, Phase, 1C, pp. 18-19 (not 



___________________________________________________________________________________________ 
Morgan/Holtz Parties Opening Remand Brief                                        Page 43  

found in any of the Appellate Court appendices), CP ____; IID Opening CEQA Trial Brief for 

Phase 1C, pp. 4:17-5:9 (not found in any of the Appellate Court appendices), CP ____.   The 

Addendum identified a new project objective:  financing the Sea’s environmental health.  No 

Alternative from the EIR included that as an objective – and could not have as the authorizing 

legislation did not exist until September 2003.  See e.g., Fish and Game Code § 2081(c) 

(amended in 2003 by SB 317, 482 and 654).  The legislation added an objective and changed 

the project, but IID did not adjust any alternatives to address whether they met (and to what 

degree) the new objective(s). 

 The CEQA flaw is in IID’s failure to consider alternatives to the new 800K transfers to 

generate funds to pay for environmental mitigation or restoration of the Sea.  See 

AR/3/3/30107/30109_22 (800 KAF for mitigation) and AR/3/3/30107/30109_24 (800 KAF for 

restoration).  More water to be transferred means more conservation – and especially fallowing 

with its substantial consequences.  In its 2002 Executive Summary for the EIR/EIS, IID noted: 
    
Some of the adverse effects of fallowing are offset by beneficial effects of the 
local expenditure of transfer revenues, but the beneficial effects are not large 
enough to totally outweigh the adverse effects of fallowing. 

 

(Emphasis added)  AR/3/10/101804/101804_0062 (page 14, ¶6.)  Transferring additional fresh 

water away from farmers10 could have an impact on water use in the Valley, which in turn 

could cause additional or different impacts.  This is not addressed in the addendum.  Selling the 

Coachella Valley power asset is an alternative to an additional transfer of water since it meets 

the goal of creating funds for environmental improvement and would not require any fallowing 

with its necessarily adverse consequences.  

   b. Project Changed, Not Just A “Facet” Thereof 

In the briefing in 2009, SDCWA in particular claimed that the Addendum changed only 

a “facet” of the overall project rather than the project.  It argued that because alternatives are 

required only for “the project” and not an “ancillary aspect” of a project, the MH parties’ 

claim cannot be recognized in CEQA.  For a paraphrase of the argument, see Kostka, Stephen 
10  The circumstances under which IID could truly take water away from farmers is quite limited.  
See Part II.B. 
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L., Practice Under the California Environmental Quality Act § 15.15 at 748-749 (citing all of 

the authority SDCWA used, plus more recent ones).  The cases relied upon by SDCWA (the 

ones cited by the CEQA manual) all lack an important fact critical to the QSA:  an Addendum 

that added a project objective.  None of the cited authority involved Addenda that changed or 

added objectives to the project (most did not involve projects with addenda at all).  California 

Native Plant Society v. City of Santa Cruz (2009) 177 Cal.App.4th 957, 975 (addendum 

corrected typographical errors and an inadvertent omission).  For example, the City of Santa 

Cruz did not proffer a last-minute addendum that added the objective to raise revenue for the 

public library.  Id. at 970-971 (objectives identified).   The alternatives chosen did not and 

could not have included any consideration of the new objective(s).   

A mere “facet” did not change, as would have been the case if one of the project 

objectives had already been to create funds for the Sea’s environmental health, but changed 

the means to do it (selling additional water as opposed to imposing a fee on water already 

slated for sale).  The present Addendum added a brand-new objective as explained above, 

creating funds for the Salton Sea, as the legislation that authorized this new objective was at 

most days old when the Addendum was drafted.  The simplest paraphrase consistent with the 

regulation (§ 15126.6(a)) and the authority relied upon to date by the water parties is that 

when a proponent adds components or objectives to a project without likewise adjusting the 

alternatives to address the addition(s), the environmental review fails.  The public and decision 

makers have not been fully informed.  Goleta II, 52 Cal.3d at 564.  Any contrary rule would be 

a glaring end-run around CEQA by encouraging proponents to withhold controversial 

objectives until the last minute so as to prevent consideration of a full range of alternatives.  

See generally, Kostka, Stephen L., Practice Under the California Environmental Quality Act at 

§ 15.8 at 737 (project sponsor cannot artificially limit alternatives).     

   c. Sale Of Electrical System In Whole Or Part Patently Feasible 

By way of a brief summary to aid the argument, the MH parties offer this hopefully 

uncontroversial sketch of the power system at issue.  IID’s operative law has always been the 

Irrigation District Act, as found in the Water Code, presently sections 20500 et seq.   An 
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irrigation district is, not surprisingly, a conglomeration of lands on which irrigation does or 

can occur.  As detailed below, any electrical service – especially any out of Imperial County – 

is an asset that can be exchanged for value. 

An irrigation district cannot be formed unless it consists of land that can be irrigated, 

whether from a single or multiple sources.  Water Code § 20720(b).  For irrigation district 

purposes, “irrigated land” includes domestic as well as agricultural uses of water. Water Code 

§ 20702.  The persons who can commence the formation process can be owners of land or 

persons residing thereon if of sufficient number and qualifications – but not persons who are 

strangers to such irrigated lands. Water Code §§ 20700, 20702.  Whether such lands are 

capable of receiving electricity, flood service, recreational use, or sewage services (all 

activities allowed an irrigation district) matters not, irrigation is the touchstone. 

The provision of sufficient water is the sole purpose and raison d’être of an irrigation 

district, though such a district may engage in other endeavors.  The powers of an irrigation 

district are defined in terms of providing sufficient water and using it beneficially. Water Code 

§§ 22075-22078.  “A district may do any act necessary to furnish sufficient water in the 

district for any beneficial use.” Water Code § 22075.  Such grant of authority is unique in the 

Irrigation District Act – it states an express goal for the district’s exercise of any and all 

power. 

All other activity is phrased in terms of an ability to engage in an activity, but either (1) 

lacks any mandate to do the activity for an express purpose or (2) if there is an express 

purpose stated, it is for irrigation.  Drainage power is based on benefiting irrigation. Water 

Code § 22095  “A district may provide for any and all drainage made necessary by the 

irrigation provided by the district.”  The grant of power for drainage is phrased in terms of and 

relies on the duties and powers relating to irrigation. Water Code § 22097  “The officers, 

agents, and employees of districts have the same powers, duties, and liabilities respecting 

drainage and construction, operation, and control relating to it as they have respecting 

irrigation.”  Flood control is strictly optional. Water Code § 22160. 
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Electrical activity does not have any express purpose. Water Code § 22115 “Any district 

heretofore or hereafter formed may purchase or lease electric power from any agency or 

entity, public or private, and may provide for the acquisition, operation, leasing, and control of 

plants for the generation, transmission, distribution, sale, and lease of electric power, including 

sale to municipalities, public utility districts, or persons.”  On the other hand, the grant of 

power is phrased in terms of and relies on the duties and powers relating to irrigation. Water 

Code §§ 22116, 22117.  Specifically, the laws applicable to the powers and duties of an 

irrigation district for the provision of sufficient water (i.e., irrigation) apply to electricity.  § 

22116  “All provisions of the California Irrigation District Act, and of all acts amendatory 

thereof and supplemental thereto, applying to irrigation shall, as codified in this division, also 

be so construed and enforced as to apply to electric power.”11  This is a one-way street 

benefiting irrigation; no statute suggests that irrigation activity can in some manner be limited 

or affected by the electrical assets.  The directive is mandatory, not permissive.  It does not 

allow a district to balance the interest of irrigation and electricity should they conflict, but 

provides the district with carte blanc to use the electrical or other assets in whatever way 

“necessary” to “furnish sufficient water in the district” for beneficial use. Water Code § 

22075.  

That IID’s electrical assets are not strictly necessary to its primary irrigation function is 

hardly news.  Choudhry v. Free (1976) 17 Cal.3d 660, 667 (addressing IID – “An irrigation 

district . . . may produce or purchase power . . . without regard to whether such facilities are 

ancillary to irrigation[.]”).  The Choudhry Court found unconstitutional a statute that required 

voters and office holders of IID to own land.  In reaching its conclusion the Court recognized 

that irrigation districts in general can engage in a variety of functions (some of which are 

mentioned above).  It also found that owing to IID’s size and especially its prominence in the 

economy and politics of the region, voters who reside in the district would be denied equal 

11  Seemingly, one could pervert the meaning of the statute and assert that wherever “irrigation” or 
a variant occurs in the Irrigation District Act one can freely substitute “electrical power” or a variant 
thereof. That sort of sophistry when applied to voting and Director qualifications transforms a locally 
elected and qualified Board into one drawn from and elected by the out of county electricity 
customers. Water Code §§ 21110, 26785.  
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protection if a land ownership requirement prevented them from holding office.  Id at 665.  

But Choudhry did not – nor does it appear any litigant asked it to – disturb any statute 

concerned with an irrigation district’s assets.   

Irrigation districts’ foray into the electrical business is functionally an investment of a 

proprietary and private nature – the seeming “public” aspect of the business notwithstanding.  

Yolo v. Modesto Irrigation District (1932) 216 Cal.App. 274, 278 (finding electrical business 

of irrigation district – whether conducted for irrigation or other purposes – was of a 

proprietary and not governmental nature.)  While the Irrigation District Law has changed in 

some respects since the Yolo case, the present sources of authority for acquiring or operating 

electrical assets –sections 22116 and 22117 – result in the same conclusion.  City of Modesto 

v. Modesto Irrigation District (1973) 34 Cal.App.3d 504, 507-508 (addressing the Yolo case 

and “new” sections 22116 and 22117 to the same result).  The California Supreme Court did 

not disturb such conclusions in Choudhry, finding that irrigation districts engage in “ancillary” 

electrical functions.  Choudhry, 17 Cal.3d at 667.   Operation of out of county electrical assets 

does not change the picture.  The Water Code expressly mandates that such foreign county 

assets be treated the same as home county ones, i.e., an irrigation district cannot profit from 

service in the other county. Water Code §  22123 (rules, rates and regulations cannot be 

different).  

The electrical assets are part of the district’s property, of course.  But for what purpose 

or use?  In the early iteration of the Irrigation District Act, the courts did not hesitate in 

naming irrigation as the obvious purpose.  “The ‘uses and purposes’ of the act are of course 

the improvement by irrigation of the lands of the district, government purposes under the 

authorities cited above.”   El Camino Irrigation District v. Camino Land Corp (1938) 12 

Cal.2d 378, 384.  The operative statute at that time, Section 29, is substantially identical to the 

present language of section 22437.  “Section 29 provides that title to land acquired by the 

district shall vest in the district, ‘and shall be held by such district, in trust for, and is hereby 

dedicated and set apart to the uses and purposes set forth in this act.”  Clough v. Compton-
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Delevan Irrigation District (1938) 12 Cal.2d 385, 388.  See § 22437 (“property acquired by a 

district is held in trust for its uses and purposes.”)  

 Thus, IID’s electrical assets can be sold by simple action of the Board on a finding that 

they are not necessary for district purposes. Water Code § 22500.  And the sale of the 

Coachella Valley power asset is consistent with IID’s fundamental statutory act. The Water 

Code reflects that an irrigation district is to treat its electrical business the same as its water 

business.  Water Code §§ 22115 – 17.  But does IID then have the same beneficiary 

relationship with its electrical ratepayers?  In short, no, the electrical assets exist to benefit the 

landowner beneficiaries as a matter of law.  Nev-Cal Electric Securities v. IID (1936) 85 F.2d 

886, 905, cert denied.  In that precedent, IID successfully defended a challenge from a 

landowner that the 1919 Act allowing an irrigation district to go into the electrical business was 

unconstitutional.  IID won – through the predecessor firm of one of the counsel that negotiated 

and defended the QSA – on the basis that electrical operations would benefit the landowners of 

irrigable lands in the district.   
 

So, in the instant case, we may well assume that the court below had judicial 
knowledge of the fact that appellant’s lands would be benefited indirectly by the 
district’s operation of power plants, through the increased market value of the 
appellant’s lands. 
 

Id. at 905.  Moreover, IID cannot run the Coachella Valley power assets to benefit its Imperial 

County ratepayers as a matter of statute.  Water Code § 22123.  The electrical ratepayers in the 

Coachella portion of IID’s electrical service area do not vote for IID Directors; only ratepayers 

in the water service area have a voting franchise.  Water Code §§ 21550-21608 (on Irrigation 

District elections) and 22841, 22841.5, 22970 et seq. (irrigation districts with 500K acres – 

only IID – election statutes to better coordinate with County timing and process).   So the sale 

of the Coachella Valley power asset is legally neutral and is a pure business or political 

decision. 

 Thus, the Coachella Valley power asset is entirely feasible.  An alternative is feasible if 

it is “capable of being accomplished in a successful manner within a reasonable period of time, 
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taking into account economic, environmental, legal, social, and technological factors.” 14 CCR 

§ 15364.  Even if an alternative is less profitable than the proposed project, it is not necessarily 

infeasible.  Pub. Res. Code §§ 21002, 21081; 14 CCR §§ 15002, subd. (a)(3), 15021, subd. 

(a)(2), 15126.6, subd. (b). 

 To create funds to aid the Sea, there is substantially less impact from selling an asset 

developed for the benefit of the water and lands instead of transferring fresh water from the 

lands.  Instead of selling one asset, IID sells a different asset with fewer environmental 

consequences (sell additional water to DWR v. the power asset to a third party). Fallowing 

cannot produce funds for the Sea.  The No Project alternative cannot produce funds for the Sea.  

Various combinations of conservation cannot produce funds for the Sea.  Creating funds for the 

Sea was an entirely new objective and the only means of accomplishing it in the reams of EIR 

paper presented to the public (if it truly was) and decision-makers was the sale of additional 

water.  No other means to create Sea funds was considered.  Since selling water to create funds 

for the Sea was never considered in the EIR and was added in the last minute Addendum to the 

environmental review, not surprisingly, the AR contains nothing about any other proposal for 

how the new project goal could be accomplished. 

   d. Nexus Is Present 

The water parties may claim that selling the Coachella Valley power asset lacks a 

“nexus” to a governmental interest or to the QSA.  But the nexus requirement is for mitigation, 

not for alternatives. 14 CCR § 15126.4.   Even if the regulation applied, the nexus must be 

between the mitigation measure and the legitimate government interest.  The goal of creating 

funds with which to restore or mitigate the significant environmental effects at the Salton Sea 

can be accomplished with money from the sale of an asset – be it water or a power system.  The 

“nexus” is the same – money.  14 CCR § 15126.4(a)(4)(A).  The legitimate government goal is 

the same in both instances – the prevention of what has been called an “environmental 

Chernobyl” at the Sea. And as explained above, the Coachella Valley power asset (actually, 

any IID power asset) exists to benefit the water beneficiaries of IID as a matter of precedent.  

Nev-Cal Electric Securities v. IID (1936) 85 F.2d 886, 905.   Whether such an option is 
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politically attractive or controversial plays no role in the CEQA analysis, much less whether the 

sale of the assets is contrary to some party’s unstated agenda. 

   e.   Remedy For Failure Is Invalidity 

The MH parties denied IID’s material allegation in its complaints that it had complied 

with all law necessary for validity.  The prior rulings (all now final) established that one such 

law at issue was the requirement that an agency in IID’s role explore alternatives to projects 

that have environmental impacts.  IID failed to explore any alternatives to its last minute 

addition of a fundamental project goal – create funds for the Salton Sea – that IID sought to 

meet by the sale of additional water, the rights to which it holds in trust.  Selling IID’s 

electrical assets in the Coachella Valley is a reasonable and prudent alternative capable of 

meeting the goal of creating additional funds, with substantially lesser environmental effects 

(potentially none).  IID’s last minute project change with no attempt to explore alternatives – 

such as the Coachella asset sale – result in invalidity of its project, i.e., the agreements that 

comprise the QSA. 

V. IN THIS MATTER, RELIEF CANNOT BE NARROW  

The QSA appeal did not resolve whether the invalidity of less than 100% of the 

agreements results in invalidity of some, all or none of the rest.  Nor did it resolve whether the 

agreements IID chose not to submit for validation are valid by operation of law and/or impact 

the validity of the other agreements thereby.  QSA, at 827-828 and n 41.  After the first trial, 

the court agreed with IID (see paragraph 23 of its complaint) that the contracts were, in fact, 

interrelated and interdependent and thus when one fell they all did.   In his final decision, Judge 

Candee ruled that: 
 
With the QSA-JPA Agreement being the principal mitigation funding 
mechanism for the QSA, and with IID expressly stating that the other 
contractual QSA commitments would not have been made but for the 
commitments of the State in the QSA-JPA Agreement, the Court finds the 
remaining 11 contracts to be interdependent with the QSA-JPA Agreement.  The 
Court’s finding here is consistent with IID’s pleading in the Second Amended 
Validation Complaint, paragraph 23, that all of the contracts in question are 
“interrelated and interdependent”.   
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AA:47:292:12750.  IID’s Second Amended Validation Complaint, paragraph 23, advised the 

court and the public that: 
 

23. The QSA and related agreements described in this Complaint consist of a 
number of contracts signed at the same time (October 10, 2003) which provide a 
very detailed and critical roadmap for IID water use for decades to come. IID by 
this lawsuit seeks to validate certain contracts to which it is a party. By seeking 
validation of these certain contracts in paragraphs 26-38, IID asserts that it has 
timely complied with all laws necessary for such contracts to be validated. The 
contracts described in paragraphs 26-38 (the “Contracts”) are interrelated and 
interdependent. They are all part of the overall quantification, settlement and 
transfers agreed to by the many parties to the QSA and related agreements. IID’s 
Board of Directors on October 2, 2003, duly authorized the signing of the 
Contracts after all appropriate requirements were satisfied, including review and 
approval of environmental assessments, and after due notice to the public. Under 
state and federal law, IID was authorized to execute the Contracts. 

AA/5/19/01270:4-20.  For the various reasons set forth below, the Court is not constrained 

from finding invalidity as to all agreements IID approved on October 2, 2003.    

 A. Court Properly Considered Relationship Of The Agreements 

 The Court’s 2010 decision took a practical and realistic approach – if IID and its allies 

asserted that the contracts were capable of being validated as interrelated and interdependent 

by the Court that also means they were capable of being just as collectively invalidated by the 

same Court.  Anything less would be a judicial “rubber stamp” devoid of any fairness or Due 

Process.  AA/47/292/12749, ¶1.  Judge Candee examined the universe of contracts not 

specifically identified by IID, i.e., not just the thirteen, and plainly noted that while those other 

contracts were “valid” inasmuch as none had been explicitly invalidated so far, those other 

contracts recognized that their terms could end, change, or become unenforceable as a result of 

the contracts IID pleaded.  The prior judgment gave an example of the IID-DWR contract that 

had not been included in the thirteen.  The court noted: 
 

The IID-DWR Agreement supports this Court’s conclusion that the Court isn’t 
precluded from invalidating the QSA-JPA Agreement.  Article 3.6 of the IID-
DWR Agreement provides that “This Agreement shall remain in effect only so 
long as the Department’s agreement with Metropolitan, referred to in Recital 7, 
and the QSA referred to in Recital 1, remain in effect.”  Thus the IID-DWR 
Agreement expressly provides that if the contracts relied upon cease to remain 
in effect, then it too will cease to remain in effect.  This provision was validated 
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by operation of law.  This provision explicitly contemplates invalidation (or 
other termination) of the QSA.  

AA/47/292/12749, ¶2.  The Court did not go through each of the other 22, but the record 

reveals other examples that support the Court’s conclusion that those other contracts are no 

impediment to invalidity of the thirteen.  Examples of some of the twenty-two contracts not 

included in the validation lawsuit but containing language linking the agreements as follows: 
 

Agreement between IID and DWR for the Transfer of Colorado River Water, 
Article 3.5 – “The parties’ rights and obligations under this Agreement are 
conditional upon Imperial’s obligation under the QSA-JPA referred to in Recital 
5 remaining capped as set forth therein and upon the State’s obligations therein 
being supported by sufficient appropriated funds or otherwise made binding in a 
manner satisfactory to Imperial.”  Article 3.6 – “This Agreement shall remain in 
effect only so long as the Department’s agreement with Metropolitan, referred to 
in Recital 7, and the QSA, referred to in Recital 1, remain in effect.”  
AR/3/1/10893/10869. 
 
Agreement between MWD and DWR for Transfer of Colorado River Water, 
Recital 7 – “The Department and Imperial are contemporaneously with this 
Agreement entering into an agreement for the transfer by Imperial . . ..”  Article 
3.5 – “This agreement shall remain in effect only so long as the Department’s 
agreement with Imperial, referred to in Recital 7, and the QSA, referred to in 
Recital 1, remain in effect.”  AR/3/1/10080/10081-10082.  
 
Agreement for Acquisition of Water between CVWD and the MWD, Article 7, 
7.1 – CVWD’s rights and MWD’s obligations “are all subject to the Execution 
of the QSA and Related Agreements”; Article 11, ¶11.3, Effect of Termination – 
“The provisions of Section 3.4 of the QSA are incorporated herein by 
reference.” AR/3/1/10092/10102 and 10104 
 
Delivery and Exchange Agreement between MWD and CVWD for 35,000 
Acre-Feet, Article 3, ¶ 3.1 -- Contract “shall end on the earlier of the termination 
of the Quantification Settlement Agreement, or expiration of Metropolitan’s 
State Water Project Contract.”  AR/3/1/10133/10144 
 
Amendment to the Agreement to Supplemental Approval Agreement between 
the MWD and CVWD, ¶ 4 – “Agreement “will terminate and be of no force or 
effect upon termination of the Quantification Settlement Agreement.”  
AR/3/1/10935/10936 
 
IID and CVWD October 10, 2003, letter to Ron Gastelum, Chief Executive 
Officer of MWD, consenting to the MWD proposed transfer of water from 
PVID to MWD, ¶1 -- “This consent is provided pursuant to Section 4.3 of the 
Quantification Settlement Agreement.”  AR/3/1/10937/10937 
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 Those twenty-two contracts may have simply become moot, unenforceable, ineffective, 

or otherwise modified by the invalidity of the thirteen.  The best example is the agreement 

involving VID and Escondido, the Allocation Agreement among the US, MWD, CVWD, IID, 

SDCWA, Indian Bands, Escondido and VID.  AR/3/1/101976.  This Court need not offer any 

unsolicited opinion on what rights or claims VID and Escondido have remaining against any 

other party to the contract, only that with respect to IID, they are not entitled to any of the 

promises to be performed by IID should one or more QSA agreements be deemed invalid.  

CCP § 870. 

 IID confirmed during the appeal that rhe entire array of QSA agreements are 

interrelated and interdependent.   
 
A number of the QSA-related contracts not in IID’s Validation Case, and thus 
validated long before Judgment, are dependent for their efficacy on the QSA 
contracts in the Validation Case. 

Appellant IID Opening Brief, C064293, p. 52, ¶ C(1) (emphasis supplied).  See also, pp. 55 ¶ 

C(2).  Judge Candee honored IID’s assertion that the agreements were interrelated and 

interdependent by holding that when one fell, the rest followed.  Any change of position by IID 

is subject to judicial estoppel.  See Part II.B.1 (judicial estoppel).   

 B. IID’s “Approval” Was Not Seriatim And Cannot Be Severed 

 The record shows that there is no impediment to invalidating all thirteen via another 

route.  The AR reflects that the IID Board was presented with a unified and polar decision – 

approve all or none of the QSA contracts.  AR/3/3/30107 (IID Resolution 9-2003); 

AR/3/3/30110 (IID Resolution 10-2003); CP _____.  The MH parties made this plain during 

the first trial.  AA/38/236/10327-10331 (Slides 4-11).  The Resolutions have no “severability” 

provision to allow the approval or rejection of something less than all contracts.  
 

(4) The Board hereby approves the QSA, on the terms and conditions set forth 
in the agreements and documents set forth on Exhibit “D” attached hereto 
(“QSA Agreements”). 
 

AR/3/3/30110/30112. 
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(4) The Board hereby approves the revised IID Water Conservation and Transfer 
Project, on the terms and conditions set forth in the Fourth Amendment to 
Agreement Between IID and SDCWA for Transfer of Conserved Water, 
attached hereto as Exhibit “D” (“Revised Fourth Amendment”). 

AR/3/3/30107/30109 and 30113 (the list of agreements being approved). That the Resolutions 

are so unified may be due to the non-unified approach IID took in late 2002 when the Board 

exercised its prerogative to actually counter-offer on select terms – a possibility those in charge 

of the negotiations seemingly successfully precluded in 2003.  In 2002 the IID Board approved 

the environmental documents but as to the rest, the Board voted to make a nine-point 

counteroffer.  AR/3/3/31311/31314-31317; CP _____.   

   Allegedly contrary authority is not availing.  In Hollywood Park Land Co. v. Golden 

State Transp. Financing Co. (2009) 178 Cal.App.4th 924, 937, the Third District Court of 

Appeals dismissed an appeal challenging bonds issued under the authority of Indian Gaming 

compacts which had never been properly challenged.  Its rationale was that allowing such a 

challenge of the later in time and subsidiary bonds “would impermissibly allow seriatim 

challenges to a unified method of financing, which would defeat the validating procedure’s 

purpose of promptly settling all questions about the validity of a public entity’s action.”  That 

same rationale to avoid seriatim challenges applies here, only that the specific facts here are 

that there were no seriatim approvals or actions.  There was one approval of all agreements and 

one approval of the supporting environmental documentation by the IID Board on October 2, 

2003.  AR/3/3/30107 (IID Resolution No. 9-2003); AR3/3/30110 (IID Resolution No. 10-

2003). Trying to segregate the agreements apart from the unified IID approval is a form of 

“seriatim challenge” that authority states is to be avoided.  
 
 C. Agreements Themselves Preclude Partial Or Less Than Polar Finding Of 
  Invalidity 

 The water parties explicitly drafted terms that lead to the same validity conclusion of all 

or none.  Specifically, the “State QSA” Agreement itself expressly incorporates all of the other 

contracts and agreements, as discussed below.  QSA Agreement between IID/MWD/CVWD – 

AR/3/1/10287/10316, State QSA Agreement, ¶11 (State QSA Agreement).  Thus, when IID 

included the State QSA Agreement for validity, it asked that the Court expressly review not 
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just the thirteen, but all contracts.  These parties raised this issue on appeal, suggesting that any 

remand would end up addressing the validity of all contracts, and the reported decision chose 

not to reach any conclusion.  QSA, at 827-828.  

The water parties drafted12 their own trap.  The State QSA Agreement contains recitals 

about the intent and nature of the various agreements, as does the QSA-JPA Agreement, among 

other contracts.    
 
Recital H. On or about October 10, 2003, CVWD, IID, and The Metropolitan 
Water District of Southern California executed that certain Quantification 
Settlement Agreement (“QSA”) which settles a variety of long-standing 
Colorado River disputes regarding the priority, use and transfer of Colorado 
River water, establishes the terms for the further distribution of Colorado River 
water among those entities for a period of time based upon the water budgets set 
forth therein and includes as a necessary component thereof the implementation 
of the 1998 IID/SDCWA Transfer Agreement and the IID/CVWD Acquisition 
Agreement. These conserved water transfers and the QSA are critical 
components of the State’s efforts to comply with the California Limitation Act 
of 1929, Section 4 of the Boulder Canyon Project Act of 1928 and to implement 
the California Constitutional mandate of Article X, Section 2. Neither the QSA 
or these conserved water transfers could be implemented without compliance 
with extensive state and federal environmental laws, and this Agreement 
including, the State Obligation is the principal mechanism for ensuring that 
required mitigation under those laws for these transfers will be fully paid for. 
 
Recital I. The terms of the 1998 IID/SDCWA Transfer Agreement and the 
IID/CVWD Acquisition Agreement are subject to the implementation of a 
mechanism to resolve and allocate environmental mitigation responsibility 
between those Parties on the terms and conditions set forth in that certain 
Environmental Cost Sharing, Funding and Habitat Conservation Plan 
Development Agreement among CVWD, IID, and SDCWA (“ECSA”). A copy 
of the ECSA is attached to this Agreement as Exhibit B. 
 
Recital J.  This Agreement is necessary to (1) allocate among the State, the 
CVWD, the IID and the SDCWA Environmental Mitigation Costs; (2) make 
certain and limit the financial liability of the CVWD, the IID and the SDCWA 
for Environmental Mitigation Costs; (3) make certain and limit the financial 
liability of the CVWD, the IID and the SDCWA for the Salton Sea restoration 
costs; and (4) allocate the remaining financial and other risks associated with the 

12  The contracts expressly recite that the water parties were all to be considered “drafters.” “Each 
Party and its counsel have participated fully in the drafting, review and revision of this Agreement. A 
rule of construction to the effect that ambiguities are to be resolved against the drafting Party will not 
apply in interpreting this Agreement, including any amendments or modifications.” 
AR/3/1/10287/10316, State QSA Agreement, ¶11.6. 



___________________________________________________________________________________________ 
Morgan/Holtz Parties Opening Remand Brief                                        Page 56  

Environmental Mitigation Requirements and Salton Sea restoration costs to the 
State. 
 
Recital K. CVWD, IID and SDCWA have agreed to substantial commitments of 
water, money, and other valuable resources to implement the 1998 IID/SDCWA 
Transfer Agreement and the IID/CVWD Acquisition Agreement, among which 
are commitments to funds to mitigate environmental impacts of those 
agreements and to promote restoration of the Salton Sea.  These commitments 
would not have been made without the promises of the State as documented in 
this Agreement. 

AR/3/1/10457/10458 (QSA-JPA Agreement).   

 Notably, the water parties also erased any differences between mere recitals and explicit 

promises in the “master” State QSA agreement.  “The Recitals to this Agreement are a part of 

this Agreement to the same extent as the Articles.” AR/3/1/10287/10298, ¶1.2(1) (emphasis 

supplied).  Moreover, they also agreed that the “Exhibits and Attachments attached to this 

Agreement are incorporated by reference and are to be considered part of the terms of this 

Agreement.” AR/3/1/10287/10298, ¶1.2(2).  What are the “Exhibits and Attachments” to the 

State QSA Agreement?  Every other QSA related contract.  See AR/3/1/10287/10318-10321 

(Exhibits A and B to State QSA Agreement).  Thus, every QSA related agreement, along with 

its recitals, is a material term of all others.  When the court previously relied on Recital K of 

the QSA-JPA Agreement, it relied on express contractual term, not extra or aspirational 

verbiage that confirmed that without the JPA agreement, the other agreements would never 

have been accepted. 
 

These commitments would not have been made without the promises of the 
State as documented in this Agreement.  In addition, IID, CVWD and SDCWA 
are relying upon this Agreement in entering into other agreements with third 
parties, including without limitation, contracts with landowners and farmers in 
Imperial Valley who are to produce conserved water. 

AR/3/1/1045/10458, K (JPA Agreement).  

In other words, the Court can weigh in on the validity of each and every agreement 

under the plain drafting of the QSA suite of agreements.  By asking that the State QSA 

Agreement itself be subject to validity, IID asked that all contracts related to the State QSA 

Agreement be subject to analysis since they are all “part of the terms” of the State QSA 
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Agreement.  AR/3/1/10287/10298 and 10318-19 (Exhibit A—listing twenty-two QSA-Related 

Agreements to Quantification Settlement Agreement between IID, MWD and CVWD).  And, 

since all other contracts are part of the State QSA Agreement and subject to its language, all of 

the recitals are likewise part of the “terms” of the agreement.   Thus, under the drafting the 

water parties chose, any validity of one material term of one contract is cause to invalidate all 

of the contracts.  When the JPA Agreement falls, the rest follow. 
 
 D. Water Parties Flip-Flopped On Interrelated Nature Of All Agreements 
  When It No Longer Served Their Purpose 

The water parties themselves recognized the interrelated and interdependent nature of 

all of the agreements, at least until it no longer served their purpose.  Over the past nine years, 

various water parties advised various Courts and the public that the State QSA and related 

agreements were interrelated and interdependent.  For example, in February 2003, MWD 

sought to intervene in the federal lawsuit, IID v. Norton, 03 CV 0069 W (SD. Cal. 2003).  In 

the Declaration of Dennis B. Underwood in Support of Ex Parte Application of the MWD’s 

motion to intervene, Mr. Underwood stated in ¶12 that “The QSA consists of a number of 

proposed interrelated agreements that were designed to provide a framework for water 

conservation and water transfers among the participating agencies for up to 75 years . . ..”  

AR3/11/113270/113278-79 (emphasis supplied).  In paragraph 23 of its complaint, IID said 

they contracts were interrelated and interdependent.  AA/5/19/01270:4-20. (emphasis 

supplied). SDCWA agreed with IID in its answer to IID’s second amended complaint.  

AA/6/24/01351.  In the Demurrers to the Imperial County’s Second Amended Petition for Writ 

of Mandate, MWD, CVWD and SDCWA advised the court that while all of the QSA 

agreements were not finalized until October 2003, there was “no difference in the dates that the 

agreements were finalized and signed (which should not be surprising given the interrelated 

nature of the agreements).”   ASA/74/882/018307 (emphasis supplied).  

Once they perceived that the trial would be more than the “rubber stamp” they planned, 

they started to change their tune, which radical shift of litigation positions was not and should 

not be tolerated.  AA/47/292/12749 (Judge Candee declining to be turned into a “rubber 
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stamp”); See Part II.B.1 (judicial estoppel). But the language they all drafted together reflects 

in multiple ways that the agreements are all interrelated and interdependent, on which basis the 

Court relied in finding that one fatal flaw kills all related contracts, especially when a material 

terms expressly says so – QSA-JPA Agreement Recital K.  If anything, after the last trial the 

court did not go far enough and analyze which of the other twenty-two also became invalidated 

as part and parcel of the QSA contracts expressly within its jurisdiction. 
 
E. If “Other” Contracts Preclude Finding Of Invalidity, Water Parties Have 

Conducted All Proceedings In Derogation Of Due Process 

If the water parties nevertheless contend that the twenty-two contracts not recited by 

IID in its complaint have any affect on the validity, enforceability, or remedies for the thirteen 

contracts specifically identified, the water parties are essentially conceding that the entire 

validation action was initiated and prosecuted in violation of fundamental Due Process.  

Because the water parties have many joint defense agreements, one must conclude that all 

accepted any such strategy in order to obtain their collective unjust result. 

AR/3/1/10457/10475, ¶15.14; AR/3/1/10287/10316, ¶11.10; AR/3/1/342/10364, ¶20.11; 

AR/3/1/10373/10401, ¶19.11. (QSA Agreements containing joint defense clauses).  The 

Appellate Court recognized these Due Process concerns, declined to resolve any, but protected 

them for the remand should they arise.  QSA, at 828 n 41.  IID agrees with the MH parties on 

this point, oddly enough.   “This is the due process issue the California Court of Appeals 

remanded for trial, as noted supra.” MH RJN at p. 16 (conceding in answering brief that the 

Due Process concerns raised by the MH Parties and Cuatro del Mar are part of remand);  

Vallerio v. Andrew Youngquist Corp (2002) 103 Cal.App.4th 1264, 1271 (factual admission in 

answer is “judicial admission” or waiver of proof of a fact).  If the water parties claim that any 

part of any other contract preclude a finding or enforcement of invalidity as to a different 

contract, the MH parties will respond accordingly in their final trial brief.  See generally pages 

100-113, MH Respondent Brief, C064293.    
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  F. Judgment Of Invalidity Or Validity Will Function as De Facto Super  
  Amendment To All QSA Agreements 

Whatever the outcome, the final detailed judgment will function as an injunction against 

inconsistent actions by all parties to this action as well as all parties that could have appeared.  

CCP § 870.  First, a detailed explanation of the effect of invalidity is hardly needed.  Parties 

would return to status quo ante so that there is no unjust enrichment. 
 

The Court cautions the parties that IID and the other QSA parties are moving 
forward at their own risk . . ..  The Court’s ruling in this contested matter does 
not alter that assumption of risk.  The QSA and associated transfers are not 
beyond this Court’s reach.   

 

AA/7/46/01655, ¶2, court ruling on Motion for Preliminary Injunction.  The parties would 

remain free to renegotiate, with the added benefit of a better understanding of the limits of 

IID’s authority, IID’s duties, the State’s true relationship with the Salton Sea, as well as the 

more current understanding of climate change and so on.  A judgment of invalidity need not be 

the death knell of the QSA but a golden opportunity for a truly consensual arrangement that 

includes the farmers, Imperial County, and protecting the environment all based on the 

optimization of the water resources.  A new process would also put to rest any lingering Due 

Process issues.  QSA at 828 n 41.     

Second, if validity is the final outcome, the Valley’s protection from (1) decreased 

water availability, (2) increased costs arising from any transfers, and (3) a pillaged Sea (see 

e.g., Candee decision at page 27, Plates 3 and 4 and Ruling 140) will function as a sort of 

“super amendment” to all valid QSA contracts.  Should a board (IID or otherwise) in the future 

seek to interpret or amend any agreement that results in (1) less water to the Valley (including 

the amount designated for the Sea) or (2) increased costs as a result of any transfers, any 

interested party or citizen can use the judgment to preclude or reverse any such action.  CCP § 

870; Eiskamp v. Pajaro Valley Water Management Agency (2012) 203 Cal.App.4th 97 

(stipulated judgment in validation actions bound even persons who did not stipulate.)  For 

example, should the Bureau of Reclamation interpret its federal agreements in one year to 
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require delivery of an additional 100K acre-feet from IID’s allotment to the Coast when that 

100K is needed to satisfy the pre-QSA level of water availability in the Valley (per Plates 3 and 

4), the relevant California parties would be obligated to refuse to accept the water or 

return/exchange it upon pain of Court action including potential contempt against any 

disobedient individuals.  Similarly, a vote by a Board to modify the QSA suite of agreements 

inconsistent with the judgment would be treated as a violation of the injunction while the QSA 

is in effect (45 or 75 years).   And IID itself will be a sort of “beneficiary” of the protection 

obtained for the Valley’s farmers and the Sea recognized by the final parts of Judge Candee’s 

decision since IID will be able to defend any claim of breach by relying on the validation 

judgment.  The County and its Air Pollution agency will benefit to a limited degree, at least, in 

that the Sea flows will at least have a “floor” that must be maintained for any water transfers to 

occur.  Modifications that do not undermine any judgment are allowable, of course, e.g., 

negotiating additional protection for the Sea, cooperation in optimizing water, etc.   

Whether the outcome is the first or second possibility, MH and similarly situated 

prevailing parties would then be in a position to amend or supplement their 2010 applications 

for fees under the private attorney general statute that Judge Candee previously allowed on the 

basis of (1) outright invalidity or (2) validity that includes the relief Judge Candee provided in 

2009 and has since become final.  That dynamic should not, however, drive the scope and 

breadth of the judgment language. 

Judge Candee’s final order, although lengthy, was an appropriate detailing of what was 

allowed, prohibited, and never resolved in the validation action.  The final order – in addition to 

incorporating, referencing or otherwise memorializing the unchallenged and now final parts of 

Judge Candee’s decision protecting the Imperial Valley – should be equally specific.  Without 

such specificity, the prediction that “if this contract [QSA] stays, all or portions of it, there are 

going to be tons of lawsuits filed in multiple jurisdictions” will be that much more likely to 

come true.  Transcript - 7/13/12 Status Conference, p. 49:27-50:1. 
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VI. CONCLUSION 

 The MH parties seek a just outcome.  They have been plain on that point since the start.  

It is not for them to adjudge the manner in which the litigation has been conducted – dual 

representation sufficient for disqualification per Ruling 6913, misrepresentation to the Court 

about that representation per Ruling 8514, dueling factual statements by trial counsel about 

whether the public was provided key documents in 2003 -- and whether such efforts by those 

seeking to validate has led towards or away from a just outcome in the end.  It is for the Court 

to make such determinations in the exercise of its authority and discretion.  CCP  §§ 128, 

128.5, 128.7, 1021.5; Gottlieb v. Kest (2006) 141 Cal.App.4th 110, 132 (doctrine of judicial 

estoppel based on “intentional assertion of an inconsistent position that perverts the judicial 

machinery”); Slesinger v. Walt Disney Co. (2007) 155 Cal.App.4th 746, 761 (“Courts cannot 

lack the power to defend their integrity against unscrupulous marauders; if that were so, it 

would place at risk the very fundament of the judicial system.”); Ruling 69, AA/7/45/01633-

01646; Ruling 85, AA/9/67/02115-02129; see footnotes 13-14 (IID’s counsel’s dual 

representation and false statements thereon to Court). 

 As the introduction first noted and the various parts above reflect, IID had options 

available to it to pursue an acceptable water transfer that could genuinely meet the goals IID 

13   AA/39/236/10485, John Carter 3-27-03 letter to Patrick Maloney (Exhibit 16 at trial):   “… it is 
my policy when retaining outside counsel to represent IID to confirm with that counsel that he or she 
cannot represent a person with an interest adverse to IID.  It is also my policy after the initial retention 
… to reconfirm, from time to time, that no conflict exists in their representation of IID.  … I will 
reconfirm that such outside counsel are not representing any person with an interest adverse to IID.”  
AA/7/45/01636, ¶2, Ruling 69:  “The eye that examines the other party’s compliance or proposals for 
change must be keyed to his or her clients’ rights and interests.  This allegiance is imperiled when the 
attorney represents both sides.”  AA/7/45/01641, ¶1, Ruling 69:  “Where there is such a substantial 
relationship, the attorney is presumed to have acquired confidential information, … .”  
AA/7/45/01644, ¶2, Ruling 69: “This order shall not be construed as in any way condoning unethical 
conduct.”   CP _____. 
14   AA/9/67/02119, Ruling 85:   “The excerpt quoted from the IID letter confirms IID’s and Osias’ 
explicit awareness of the potential conflict and the concurrent representation. Indeed, IID consents to 
that representation in part.  Consent is not required absent potential adversity and, hence, conflict.  … 
The Court’s reading of this assertion is informed in light of the newly discovered (to the Court and 
parties) indication that Mr. Osias/Allen Matkins and IID had previously entered into the above 
referenced waiver.  The Court in no way condones the conduct that apparently occurred.  The IID 
letter amplifies the concerns expressed in the Court’s ruling on the disqualification motion.”  See also, 
AA/39/236/10467, Osias/Allen Matkins 12/12/96 to Carter -- retainer/waiver (Exhibit 13 at trial). CP 
_____. 
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claimed to seek.  At a minimum, when IID was confronted with a reality on or after October 2, 

2003 that the QSA was perhaps not as its negotiators had led the public to believe, IID had the 

option (and duty under the Brown Act and its own Resolution) to put to a new public vote that 

which was not voted upon on October 2, 2003.  IID chose at every step to treat the public – 

whether those using water or those concerned about the air and environment -- as its foes rather 

than as its partners.  IID’s genuine partners seek either (1) invalidity so that IID can exercise all 

efforts to obtain an acceptable QSA if still feasible or (2) validity recognizing that despite IID’s 

litigation efforts, the public is nevertheless substantially protected by a validation judgment 

recognizing (1) unless one contracts otherwise, all water users can continue to use, move, and 

manage water without any restriction (i.e., a pre-QSA world for those not volunteering to 

restrict use) and (2) minimum flows to the Sea. 

 At the outset, these parties hoped for more and diligently pursued all available means to 

obtain what they had been led to believe were IID’s goals all along:  optimizing the water 

resources and protecting the Sea.  MHRA/3/12/00631-00634.  For reasons out of these parties’ 

control, the water parties’ representatives vehemently resisted all efforts to produce a workable, 

consensual, and truly beneficial water transfer arrangement.  MHRA/3/12/00650-00658.  The 

courts chose – as is their right – to focus only on litigation events rather than exerting their 

considerable power to persuade the parties to explore mutually beneficial outcomes.  The effect 

of the Court’s choice is that the already final relief granted on “page 27” in 2010 to the 

Valley’s advocates -- plus whatever additional relief remains to be granted -- will label some as 

winners and others as losers, instead of getting any closer to comprehensive solutions to serious 

problems.  CCP § 1021.5.   

Although neither of the two outcomes available here are ideal – invalidation as a result 

of IID’s choice not to meet its prima facie case or other lawful compliance or validation of a 

suite of contracts that protects the Valley but may not meet all claimed goals, e.g., Sea 

restoration – both are far better for the Valley (residents, farmers, and the Sea) than what IID 

and its allies initially sought.    

 





VALIDATION – QSA CONTRACTS CHECKLIST 

 October 10, 2003 version 
    Allocation Agreement 
     AR 3/1/101096 

 October 10, 2003 version 
     Colorado River Water  
     Delivery Agreement 
     AR 3/1/10273 

 October 10, 2003 version 
     Quantification Settlement  
     Agreement 
     AR 3/1/10287 

 October 10, 2003 version 
     Amendment to IID/MWD 
     1988 Transfer Agreement 
     AR 3/1/10336 

 October 10, 2003 version 
     Agreement for Acquisi- 
     tion of Conserved Water 
     IID/MWD – 
     AR 3/1/10342 

 October 10, 2003 version 
     Agreement for Acquisi- 
     tion of Conserved Water 
     IID/CVWD 
     AR 3/1/10373 

 October 10, 2003 version 
     Agreement for Storage of 
     Groundwater, IID/CVWD 
     AR 3/1/10433 

 October 10, 2003 version 
     QSA JPA Agreement 
     AR 3/1/10457 

 October 10, 2003 version 
     Environmental Cost- 
     Sharing Agreement 
     AR 3/1/10536 

 October 10, 2003 version 
     Conservation Agreement 
     BOR/IID/CVWD/SDCWA 
     AR 3/1/10579 

 October 10, 2003 version 
     Revised 4th Amendment 
     to Transfer Agreement & 
     all previous Amendments 
     AR 3/1/11127 

 October 10, 2003 version 
     Amendment to Approval  
     Agreement between 
     IID/MWD/PVID/CVWD 
    AR 3/1/10926 

 October 10, 2003 version 
     Agreement to Resolve 
     Salton Sea Flooding 
     Damage Issue 
     AR 3/110981 

IID’s prima facie burden, see IID Issue III.A. (Brown/Open Meeting Act)   
 

APPROVAL: RESOLUTION 10-2003 
AR 3/3/30010/30012 

 

Date and Time of October 2, 2003 version 
 
 

AR Location/Cite of October 2, 2003 version 
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AUG - 1 2012 
.̂u»«- • 

By Cliriste Heebout, Deputv Clerk 

SUPERIOR COURT OF THE STATE OF CALIFORNIA 

COUNTY OF SACRAMENTO 

Coordination Proceeding Special Title 
(Rule 1550(b)) 

QSA COORDINATION CIVIL CASES 

QSA Coordinated Proceeding No. JC4353 

Coordination Trial Judge 
Assigned to Judge Lloyd Connelly 

STATUS CONFERENCE ORDER 

Status Conference 
Date: July 13,2012 
Time: 1:30PM 
Dept.: 33 • 

Pursuant to notice, the Court conducted a status conference on July 13, 2012 to address the 

remand of this proceeding from the Court of Appeal, Third Appellate District. The following 

counsel personally appeared except where indicated (by telephone): 

Plaintiff in validation and respondent in mandate IMPERIAL IRRIGATION DISTRICT 

was represented by MARK J. HATTAM, Attorney at Law, JEFFREY A. CHINE, Attorney at 

Law, and KATHRYN D. HORNING, Attomey at Law. 

Plaintiff in mandate PROTECT OUR WATER and ENVIRONMENTAL RIGHTS 

(POWER) was represented by ROSE M. ZOIA, Attomey at Law. 
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1 Defendants in validation BARIONI/KRUTZSCH PARTIES were represented (by 

2 telephone) by LOWELL F. SUTHERLAND, Attorney at Law. 

3 Defendant in validation CITY OF ESCONDIDO was represented by DONALD R. 

4 LINCOLN, Attorney at Law. 

5 Defendant in validation and respondent and real party-in-interest in mandate COACHELLA 

6 VALLEY WATER DISTRICT was represented by STEVEN B. ABBOTT, Attorney at Law, 

7 MICHELLE OUELLETTE, Attorney at Law, and (by telephone) MELISSA R. CUSHMAN, 

8 Attorney at Law. 

9 Defendant in validation and petitioner/intervenor in mandate COUNTY OF IMPERIAL 

10 was represented by ANTONIO ROSSMANN, Attorney at Law, ROGER B. MOORE, Attorney at 

11 Law, and BARTON LOUNSBURY, Attorney at Law. 

12 Defendant in validation IMPERIAL COUNTY AIR POLLUTION CONTROL DISTRICT 

13 was represented by ALENE M. TABER, Attorney at Law, and KATHRYN M. CASEY, Attorney 

14 at Law. 

15 Defendant in validation CUATRO DEL MAR was represented by MALISSA 

16 HATHAWAY-MCKEITH, Attomey at Law. 

17 Defendant in validation and respondent and real party-in-interest in mandate 

18 METROPOLITAN WATER DISTRICT OF SOUTHERN CALIFORNIA was represented by 

19 LINUS MASOUREDIS, Attorney at Law. 

20 Defendants in validation MORGAN/HOLTZ PARTIES were represented by THOMAS S. 

21 VIRSIK, Attorney at Law. 

22 Defendant in validation and respondent and real party-in-interest in mandate SAN DIEGO 

23 COUNTY WATER AUTHORITY was represented by LISABETH D. ROTHMAN, Attorney at 

24 Law and AMY STEINFELD, Attorney at Law. 

25 Defendants in validation STATE OF CALIFORNIA by and through the DEPARTMENT 

26 OF WATER RESOURCES and the DEPARTMENT OF FISH AND GAME were represented by 
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1 DANIEL M. FUCHS, Deputy Attomey General. 

2 Defendant in validation VISTA IRRIGATION DISTRICT was represented by JOEL D. 

3 KUPERBERG, Attorney at Law. 

4 For reasons stated in the prepared transcript of proceedings at pages cited, and elucidating and 

5 clarifying the minute order of July 13, 2012, the Court enters the following orders: 

6 Western Farms, cases 1834, 1886: these cases will remain in Imperial County, (p. 12) 

7 "Meet and confer" regarding possible stipulated facts and law: there will be no meet and 

8 confer required, (p. 28) 

9 Pleadings and discovery: in light of the extensive time previously spent on the pleadings 

10 and the identification of issues for adjudication in these cases, the court finds no need to schedule, 

11 and will not schedule, further proceedings related to the amendment of pleadings, discovery, or 

12 identification of issues prior to the parties' briefing of the issues to be adjudicated at trial. The 

13 propriety ofany amendment or the addition of any issue for adjudication may be addressed in the 

14 trial briefs of a party seeking to amend a pleading or add an issue, (p. 39, 89) 

15 CEQA settlement conference: there will be no CEQA settlement conference, (p. 14) 

16 CEQA issues: the briefs can address any of the CEQA issues identified in Judge Candee's 

17 Final List of Remaining Issues, dated September 24, 2009 (Exhibit 1 to the Water Agencies 

18 Objections to the Public Agencies' Request for Briefing Schedule, etc.) and amended October 8. 

19 2009 [hereinafter, "Exhibit 1"]. The Court also requests briefing on whether publication of a 

20 notice of preparation on a subsequent transfer EIR moots or partially moots the CEQA cases 

21 (pp. 16-18,23-24) 

22 IID's authority: the water agencies should provide a history ofthe pleadings, briefing and 

23 rulings in the QSA cases related to the claim, which Judge Candee rejected on page 47 of the 

24 Statement of Decision filed January 13, 2010, that IID lacks authority to enter into the QSA-

25 related contracts, (pp. 35-36) 

26 Other issues: the Court will allow, and not foreclose, further briefing for trial on the 
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1 issues remaining for adjudication, i.e., those issues listed in Exhibit 1 that have not been finally 

2 ruled on by Judge Candee or the Court of Appeal, (pp. 18, 23, 27) 

3 Courtesy comments: The Court also provided, as reflected in the transcript of 

4 proceedings, courtesy conmients on other issues, expressing its current views as specified here, 

5 but not foreclosing further briefing on them: (pp. 46-50) 

6 • The Court would decline to add to the Exhibit 1 list the issue of contract breach or 

7 contract interpretation, because this is a validation action. 

8 • The Court would decline to add to the Exhibit 1 list the issue of ultra vires, (p. 47. 

9 See 201 Cal.App.4th at pp. 812-814, 823.) 

10 • The Court would decline to add to the Exhibit 1 list any new due process issues. 

11 (p. 48. See 201 Cal.App.4th at pp. 825-826) 

12 • The Court would decline to add to the Exhibit 1 list the issue of restoration verses 

13 mitigation, because that is not a separate issue requiring briefing; but these concepts may come to 

14 bear under the CEQA claims in this case. 

15 • The Court would decline to add to the Exhibit 1 list the requests to disqualify 

16 counsel, as these motions have been ruled on before by Judge Candee. 

17 • The Court would decline to add to the Exhibit 1 list the request to reopen the 

18 Proposition 218 claim, which was previously rejected by Judge Candee. 

19 • The Court would decline to add to the Exhibit 1 list the request to add water 

20 shortage issues outside the context of the CEQA cases, (p. 49) 

21 • The Court would decline to add to the Exhibit 1 list the Brown Act issue regarding 

22 the "Westem Farms" payments, which was previously decided by Judge Candee. 

23 • The Court would decline a suggestion to take control of and enforce the water 

24 transfer agreement because this Court lacks jurisdiction to do so. 

25 Records: SDCWA is to provide the Court with copies of the appellate appendices (court 

26 pleadings) for cases 1649, 1653, and 1656; and of Judge Candee's rulings on contested matters. 
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1 IID is to provide the Court with a copy of the presently-missing administrative records, (pp. 58, 

2 60-61) The Court has subsequentiy been advised that SDCWA and IID will promptly make 

3 available to any other party so requesting a copy at cost of those lodged documents. 

4 Filing and service: an original and two copies of all filings shall be delivered by hand, 

5 mail, or express service directly to Department 33. The Court does not rule on, but takes under 

6 submission, the request that those parties capable of providing and receiving electronic service be 

7 required to provide service by that medium, (pp. 74, 78) 

8 Service list: the parties shall submit to the courtroom clerk suggested corrections to the 

9 service list. (p. 78) 

10 Paper copies and compendia. IID shall provide the Court with one paper copy of the EIRs 

11 at issue. The parties shall provide, preferably unified on each side, compendia (500 to 1,000 

12 pages anticipated) of the most important portions of the record on which the Court and parties 

13 will be focused, (pp. 80-81) 

14 Record augmentation: in light of IID's stated intention not to augment its record, the 

15 Court will entertain a inotion or motions to augment the record and directs any party intending to 

16 file such a motion to advise the courtroom clerk when that motion will be filed, (p. 89) During 

17 the post-status-conference meet and confer process the parties have agreed that any such motions 

18 shall be filed on or before September 10, 2012, and that any party opposing the motion shall have 

19 the opportunity to file its opposition on or before October 12, 2012. 

20 Briefing: each party will have one opening and one responding brief The Court directed 

21 the parties to agree on a briefing schedule with responses filed at least one month before hearing. 

22 The parties have agreed that opening briefs shall be filed on or before September 10, 2012, and 

23 responding briefs on or before October 12, 2012. The Court does not invite reply briefing; if the 

24 Court desires supplemental briefing, it will so order, (pp. 64, 66) 

25 Brief length: on the merits IID shall have 80 pages on opening and 120 pages on 

26 response; all other parties shall each have 65 pages on opening and 65 pages on response, (p. 71) 
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Trial: the Court has reserved November 13-16 for trial of all CEQA and validation issues. 

CEQA claims and defenses will be tried first, and then validation. The Court's practice is to begin 

argument with its questions and then give each party an opportunity to add further argument, (pp. 

15,72-74) / ^ ^ , 

Dated: August 1, 2012 rL*^5.''=affiJfc-^rxi ^ 
LLOYD G. CONNELLY 
Judge of the Superior Court 

STATUS CONFERENCE ORDER 



CERTIFICATE OF SERVICE BY MAILING (C.C.P. Sec. 1013a(4)) 

I, the Clerk ofthe Superior Court of California, County of Sacramento, certify that 
I am not a party to this cause, and on the date shown below I served the STATUS 
CONFERENCE ORDER by depositing true copies thereof, enclosed in separate, 
sealed envelopes with the postage fully prepaid, in the United States Mail at 720 9̂ ^ 
Street, Sacramento, California, each of which envelopes was addressed respectively to 
the persons and addresses shown on the attached service list. 

I, the undersigned Deputy Clerk, declare under penalty of perjury that the 
foregoing is true and correct. 

SUPERIOR COURT OF CALIFORNIA 
COUNTY OF SACRAMENTO 

Dated: August 1, 2012 By: C. BEEBOUT, CAXC^^ILO 

Deputy Clerk 
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EXECUTIVE SUMMARY 

 The collection of agreements referred to as the Quantification 

Settlement Agreement (“QSA”) involves what has been described as 

the largest agriculture-to-urban water transfer in United States 

history.  The documents creating the transfer are voluminous, and 

the endeavor has been complicated by multiple policy twists and 

turns as well as decades of litigation.  The complexity of the 

transfer is due in part to its unique nature; in traditional water 

rights transfers, the agricultural use of water is terminated to allow 

urban users to make use of the water right.  The purchase price 

paid on behalf of urban users covers not only the water, but also the 

lost opportunity of continued farming by agricultural users.   

 The QSA has as its core the laudable goal of preserving the 

benefits of agriculture while at the same time allowing new urban 

uses.  It purports to achieve this result through conservation and 

full coverage of the environmental externality costs by the State of 

California.  Two critical ingredients to this plan are self-evident: (1) 

that the proposed conservation actually works to produce a 

win/win; and (2) that the State pays for the externality costs.  The 

need for the parties to hypothesize a conservation and 

environmental win/win scenario is largely a product of history.  

This Report could not conceivably document all of this complex 
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history, but hopefully it provides a flavor of the process that 

brought us to this point. 

 California has long over-relied upon the Colorado River, with 

the result that its use exceeds its lawful entitlement.  The IID’s 

entitlements, however, are senior enough to be nearly coextensive 

with California’s entitlement.  California’s problem of overuse of the 

Colorado River is not the IID’s problem, but as the senior user on 

an over-appropriated river, the IID has no choice but to deal with 

the consequences of this overuse.  This is not to say that the State 

of California’s overuse entitles it to turn to the IID to solve the 

water crisis.  Rather, the law of supply and demand and the 

political penchant for governments to seek to redefine rights in 

resources so that they can wield them for political gain have put the 

IID in the political crosshairs.   

 The IID has been under constant attack since the State 

Water Resources Control Board’s Decision 1600 was issued.  There, 

the SWRCB seemed to conclude that the IID’s use of water, 

although beneficial, was unreasonable because the excess irrigation 

runoff going into the Salton Sea was “waste.”  The United States 

Bureau of Reclamation likewise put pressure on the IID through its 

abortive Part 417 proceeding.  Both of these proceedings led to the 

IID engaging in conserved water transfers.  By forcing such 
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transfers on the IID, California attempted to have its cake and eat 

it too.  Rather than reducing aggregate consumption by enforcing 

priorities or engaging in the transfer of water rights from senior 

agricultural uses to junior municipal ones, the QSA is an attempt to 

maintain both uses, generating water for municipal uses through 

conservation, spurred by the additional incentive of the State 

picking up all of the environmental costs that exceed $133,000,000.   

 At every step of the way, these choices have resulted in 

litigation.  This Report does not address the wisdom of the ongoing 

litigation or defenses to it.  Instead, it provides recommendations 

that the IID could implement, which would, in the view of the 

authors, represent the first step on a critical path towards the 

ultimate preservation of a sustainable water supply for the 

Imperial Valley.  Critical to this calculus is that the IID must reject 

in every forum, both publicly and privately, the concept that by 

preserving the Salton Sea, the IID is a wasteful entity which does 

not deserve the water delivered to it under its early priority date.  

To the contrary, the IID and its predecessors-in-interest created the 

bulk of the water rights in the State of California under the 

doctrine of prior appropriation, and holds those rights in trust for 

future generations of irrigators and residents of the Valley who 

receive direct and indirect benefits as a result.  In so doing, the IID 
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has been, and will continue to be, a responsible partner in the 

coalition of water users utilizing the Colorado River.  

 This Report makes several findings and recommendations as 

it relates to the QSA transfers in the following categories: (1) 

Institutional/Legal, (2) Conservation, (3) Environmental, and (4) 

Financial.  The Findings and Recommendations are not segregated 

insofar as they dependent upon one another.  Those Findings and 

Recommendations are: 

A. Institutional/Legal: 

 Preservation of the air quality and other environmental 

interests of the Imperial Valley are values which have been 

publicly embraced by the IID.  Avoiding liability for 

shouldering a share of this responsibility should not be 

considered an end goal, unlike avoiding liability for an 

automobile accident, or discharging an obligation in a 

bankruptcy proceeding, for example.  

 The IID has provided extensive support for the fisheries, bird 

estuaries and other environmental amenities brought to the 

region by the Salton Sea.  Even though the IID could not 

conceivably pay all the costs of restoration, the IID should 

not consider itself a disinterested spectator of the death of 

the Salton Sea. 
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 The Definite Plan Report expended millions of planning 

dollars to involve individual irrigators in the on-farm 

conservation program.  The IID is exercising its best efforts 

to make this on-farm conservation plan work as it evolves.  

The IID should never accept the argument in any forum that 

it was the intent of the Board to guarantee water to any third 

party if good faith conservation efforts fail. 

 Decisions in legal cases can only preserve the status quo; 

they cannot order solutions which would preserve the water 

rights in the Valley, protect the environment of the Valley or 

provide leadership by the IID Board.  Accordingly, while the 

IID should vigorously defend its position in litigation, these 

defenses will not be sufficient to protect the needs of present 

and future generations of residents in the Valley. 

 Because efforts in conservation can lead to short term dollar 

benefits to the IID as a political institution, and because 

development of infrastructure and reduced fees for water users are 

both laudable goals, it is understandable that bottom line 

outcomes and reduced fee burdens may dominate Board activity.  

However, the IID is not a private corporation with the bottom 

line as the sole goal of its stockholders.  It is a political 

subdivision that cannot constitutionally go out of business. It 
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cannot accept unconscionable risk with the remedy of 

someday going into bankruptcy.  Rather, the IID is the main 

economic and environmental engine for a community.  It 

cannot lose sight of this fact.   

 When parties are in litigation, the inevitable result is that 

the opposing party is presumed to be the enemy. That is not 

true among the parties in the Imperial Valley. The 

environment of the Imperial Valley, the Salton Sea and the 

local institutions that protect it are not the enemies of the 

IID.  While litigation over water rights is as old as the 

western United States, irrigators who are being asked to 

engage in conservation within the Imperial Valley are not 

the enemies of the IID.  It is vital that the litigation mindset 

not be allowed to bleed over into the policy goals of the IID, 

and that the institutions themselves solve their problems 

rather than allow the Courts to keep them apart.  

 The IID must resist in every forum the citation of SWRCB 

Decision 1600 for the principle that the actions of the IID, in 

providing irrigation runoff to the Salton Sea, were or are 

wasteful.  While the flooding of lands in 1984 was not a 

reasonable use, that principle has no application today.  At 

every opportunity, whether in the Court of public opinion, 
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before the SWRCB, or before any federal agency, that 

principle must be rejected. 

 The IID must continue expanding its emerging principles of 

transparency, and explaining the benefits of its efforts in 

creating an early priority Colorado river water right for 

California; namely, how this enables sustainable production 

of food products at a time when the California economy has 

shifted radically, and how the IID is a steward for the 

environment of the Valley and the region. 

B.  Conservation: 

 The type of water transfer utilized by the QSA—a conserved 

water transfer—differs from most water rights transfers in 

the western United States.  Rather than transferring the 

right to use water from one location to the next, it seeks to 

maintain both agricultural and municipal uses by generating 

conserved water savings.  Unlike a more typical water rights 

transfer, where the transferor need only cease irrigation to 

make the water available at another location, there is a risk 

here that the IID will not be able to produce the water 

necessary for the QSA through system and on-farm 

conservation measures.  We recommend the following 
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practical considerations related to the implementation of the 

on-farm program: 

o The most important initial step for the Board to take is 

to determine the proper baseline against which on-

farm conservation will be measured.  We recommend 

that the IID keep it simple by defining the baseline by 

determining, for each soil type, crop and season, a 

“reasonable” (not actual) use of water for a field 

undertaking defined ordinary irrigation measures.  

That number should then be compared to the actual 

water use on the field since 2003 (the year of the 

execution of the QSA) and, provided the disparity is 

not outside an accepted tolerance, it should be used as 

the baseline. 

o Given the high participation rates required to make 

the program a success (79%-80% of farmable acreage), 

the IID must balance administrative ease of 

enrollment in the program against the attractiveness 

of the program to each landowner.  We recommend 

that the IID simplify the enrollment process, target 

larger farm units first, and require that on-farm 
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efficiency contracts, in most cases, be at least four 

years in order to make the program manageable.   

o Because the QSA will ultimately result in 10% of the 

IID’s annual allotment being conserved—changing the 

mission of the IID from delivery of water to delivery 

and conservation of water—it is important to develop 

the institutional expertise for this changed mission.  

We recommend that the IID re-evaluate its reliance 

upon outside contractors for work that will become a 

long-term or permanent function for the District, and 

to the greatest degree possible, bring that work “in 

house” and continue to build the in-house capacity to 

perform that work. 

o The IID should rely upon the expertise of the Water 

Conservation Advisory Board to adaptively manage 

the on-farm efficiency program.  The program will 

necessarily evolve over time and the IID should 

continue to communicate with, and rely upon, the 

considerable technical information and farming talent 

in the Imperial Valley. 
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 At the same time, the IID’s delivery of water is not, nor 

should it be, considered waste, even if conservation efforts 

funded by others use less water.  Because a conserved water 

transfer attempts to maintain both the agricultural and 

municipal uses of water through conservation rather than 

the transfer of water rights, any agreement to transfer 

conserved water must recognize the potential limitation on 

the transferor to produce the conserved water.  Any 

voluntary program to induce on-farm conservation, even if 

perfectly executed, may not produce the amount of water 

sought due to external factors such as economics.  The point 

below which incentives fail to produce the conserved water 

should be viewed as the point beyond which any conserved 

water transfer cannot go.  To the extent that the QSA 

agreements impose an absolute obligation to produce 

conserved water, without regard to whether such 

conservation is possible, they need modification. 

 The principle focus of the Definite Plan is to involve on-farm 

conservation to the greatest degree possible and to reward 

irrigators who shoulder the burden of these efforts.  

However, only if on-farm efforts were to prove insufficient 

and only if there were sufficient revenues available to pay for 
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infrastructure and environmental mitigation costs, then the 

IID would be remiss not to at least consider a more dramatic, 

but considerably more expensive, program to completely 

modernize the delivery system, even if such a program 

requires more expense than provided by the QSA and 

produces more conserved water than necessary to meet 

requirements under the QSA.  That additional conserved 

water might readily be used to place more lands under 

irrigation.  For example, while it has likely been reviewed in 

the past, the IID might evaluate and consider a project that 

replaces a lateral with a pressurized piping system and, if it 

proves successful, implement such a project on a wider scale.  

If this were to prove cost-effective, it could result in a system-

level improvement that would present great potential for 

improving on-farm savings through reduction in tail water 

and precise irrigation control.  While such an “all-in” 

approach can be implemented on a lateral-by lateral basis, if 

it were to be successful, its wide deployment would have the 

potential to save more water than required by the QSA.  The 

environmental consequences of implementing such a system 

would, of course, have to be thoroughly studied. However, as 

noted above, should this occur and were there to be a greater 
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savings in overall conserved water, IID should be prepared to 

put the excess conserved water to beneficial use through 1) 

increased deliveries to existing farms, resulting in increased 

production; or 2) developing new irrigated acreage. 
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C.  Environmental: 

 The QSA water transfers as currently designed and 

implemented impose a serious and multifaceted 

environmental risk on the IID, the County of Imperial, the 

Imperial Valley and the Salton Sea ecosystem: the State of 

California administrative and financial leadership will not be 

forthcoming to prevent potential environmental injury and 

costs from exceeding those allocated by agreement to the 

QSA partners.  

 Any suggestion that the IID is insulated from the fallout of 

State inability or unwillingness to fulfill its environmental 

obligations ignores the fact that the IID does not operate in 

isolation from the health of the regional economy, regulatory 

compliance and ecosystems.  

 The potential environmental injury and costs are already 

becoming realized, while the necessary State leadership, 

despite some recent accomplishments, still appears less than 

forthcoming.  

 A proactive posture on the part of the IID is needed to 

readjust the burden of this set of uncertainties, and prompt a 

more adequate and accelerated approach to Salton Sea 



 

xvii 
 FINAL REPORT 

mitigation and restoration, in order to make the QSA water 

transfers sustainable over the long term.  

Accordingly, this Report offers the following 

recommendations:    

 The QSA water transfers can only remain sustainable if 

the accelerating pace and costs of necessary mitigation 

and eventual restoration are incorporated into the 

operational parameters of the QSA as a comprehensive 

affirmative program for a sustainable ecosystem, economy 

and regulatory climate, rather than being conceived as a 

potential “liability” to be minimized and avoided.  The IID 

should work with State and Federal natural resource 

agencies, the Salton Sea Authority and environmental 

experts to develop short term and far-sighted proposals 

for undertaking combined habitat creation and air quality 

mitigation at an accelerated pace. The Board should also 

indicate to its JPA partners that the anticipated costs for 

mitigation in excess of the cap on QSA party expenditures 

should be allocated among the beneficiaries of the 

transfer. 
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 Ongoing litigation and negotiations between the Imperial 

County Air Pollution Control District and the U.S. 

Environmental Protection Agency regarding Clean Air 

Act Fugitive Dust rules will to a large extent determine 

the regulatory environment in which agricultural and 

construction activities can be commenced and maintained, 

including funding and permitting constraints as a result 

of EPA sanctions.  Although the IID is formally in an 

adversarial relationship with the County and APCD 

regarding QSA litigation, the IID should work 

affirmatively with the County and APCD to oppose EPA 

sanctions that could impose unnecessary costs on IID and 

the community. At a minimum, the IID Board should 

request regular updates from APCD officials on the 

progress of EPA negotiations and litigation, and how 

these may impact the IID and regional agricultural and 

economic operations.  

 Underlying the environmental risks imposed on the IID 

was the principle sometimes cited from SWRCB Decision 

1600 that agricultural runoff sustaining the Sea could be 

characterized as an unreasonable and wasteful use of 

water, along with federal pressure to transfer the water 
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proceeds of feasible IID conservation away from the Sea 

to the urban coastal water districts. Should the principle 

suggested by Decision 1600 be implicated in the context of 

future negotiations, administrative proceedings or 

litigation, the IID must clearly and formally reject this 

principle in public forums and before the State Water 

Resources Control Board.  

D.  Financial: 

 A review of the past financial statements as well as the forty-

year financial model reveals that QSA revenues have been, 

and may continue to be, used to cover the Water 

Department’s depreciation and replacement costs, even for 

non-QSA related infrastructure.  The practical and long term 

effects of this practice must be carefully evaluated, and a 

conclusion reached as to how and whether this practice 

should continue in the way it has to this point.   

 The margin to hedge against risk produced by the IID’s forty-

year, $7.87 billion investment in the QSA is only about 1%.  

For projects of this magnitude and changes over time, this 

margin may well prove to be insufficient to justify the risk 

absorbed.   Already, only one decade into the program, the 
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IID and SDCWA have petitioned the SWRCB to make a 

significant change to the original plan. 

 Part of the cause of this small margin is the low price of the 

water being made available to the Salton Sea through the 

JPA entity and of the water made available to the CVWD 

when compared to the actual potential for costs over the life 

of the project.   

 The IID will issue $39,270,100 in debt over the term of the 

model.  Because debt is based upon anticipated revenues, 

debt financing requires accepting additional risk because it is 

based upon the assumption of the revenue stream continuing 

uninterrupted by political, legal, economic, climate-related 

and other changes. 

 A few not unreasonable changes in the assumptions 

underlying the forty-year plan would produce a significant 

shortfall of $1,043,378,374.   The IID should immediately and 

rigorously continue, as it is beginning to do, to account for 

and segregate QSA funds from Water Department funds.   

 The IID should conduct a complete analysis of how the QSA 

funds should be utilized in the future, based on the estimates 

of future risk due to political, legal economic, climate-related 
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and other changes.  Under no circumstances should the IID 

allow a practice to continue if it has not fully analyzed the 

degree of risk associated with it.  To act only after a crisis 

occurs could prove devastating to the IID.  
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INTRODUCTION 

 
 But for the vision and efforts of the early pioneers in the 

Imperial Valley, there would be no dispute and no QSA.  It was 

the incredible grit and tenacity shown by the pioneers that 

allowed them to put water to beneficial use and to sustain that 

use without abandonment, an accomplishment heralded to this 

day.  Their early efforts yielded benefits for all of California, 

because under the doctrine of prior appropriation, the law on the 

Colorado River, they carved a future water supply for California 

that could be claimed as against other states and junior 

users.  They did so by moving water hundreds of miles and 

searching out and utilizing fertile soil where the State of 

California could sustain its need for food supplies.  Conflict over 

this most precious water in the Southwestern United States 

stretches back over a century.  

Tensions have come to a head over the highest and best use 

of Colorado River water—whether to maintain a sustainable food 

supply or to provide inexpensive water to coastal urban water 

users who struggle to find water supplies to match their unlimited 

growth.  

The matter is complicated by the prospect of drought on the 

Colorado, the emerging concern over the effects of climate change, 
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expanding attempts by federal agencies to pre-empt state water 

law, and the overall collapse of the California economy—a state 

which presumed that permanent expansion and growth were 

inevitable.  That presumption has now been proved patently false. 

The following quotes from the QSA litigation illustrate the 

complexity of the conflict and the need for resolution and 

leadership by the Board of Directors of the IID. 

“The ruling makes it clear that IID is transferring the 
water at its own risk, and water agencies can’t require 
the state to pay for Salton Sea restoration. It also 
keeps the environmental claims that the County is 
making alive and orders a prompt resolution for 
them.” 

-Michael Rood, Imperial County Counsel 
 
“Water supplies from the QSA are the cornerstone of 
the (San Diego County) Water Authority’s long-term 
water supply diversification program.  These supplies 
are vital to the health of our region’s economy and to 
the quality of life of not only today’s population, but for 
generations to come.” 

- Michael T. Hogan, Chair of the Water  
Authority Board of Directors 

“There’s still considerable work to do in turning this 
agreement into one that is environmentally 
sustainable for the Salton Sea and economically viable 
for Imperial Valley agriculture.”  

- Kevin Kelley, IID General Manager 

“Thus, despite state and federal articulated desires to 
embark on some sort of a restoration project, they have 
simply refused to commit to any plan or to fund 
anything (other than studies).  From a political 
standpoint this may make sense in a deficit-focused 
Washington, D.C., and in a cash-strapped Sacramento.  
However, this inactivity means that the habitat 
provided by the Salton Sea continues to deteriorate 
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significantly.  Petitioners contend that unless the state 
and/or federal governments actually choose, fund, and 
begin physical work on implementing a restoration 
plan by the start of 2014, Petitioners’ water transfer 
mitigation funds for 2014-2017 are better spent on 
early habitat mitigation for various species, rather 
than more water to the Sea.” 
 

- Joint Petition for Modification of Revised Order 
WRO 2002-0013 by the Imperial Irrigation 
District and the San Diego County Water 
Authority at 18, In the Matter of Imperial 
Irrigation District and San Diego County Water 
Authority’s Amended Joint Petition for 
Approval of a Long-Term Transfer of Conserved 
Water from IID to SDCWA and to Change the 
Point of Diversion, Place of Use and Purpose of 
Use Under Permit 7643 Issued on Application 
7482 of Imperial Irrigation District, State Water 
Resources Control Board, State of California 

  In recognition of this need, the Board commissioned this 

Report.  It is not intended as a legal brief on the intricacies of the 

QSA litigation, which has been extensive. The goal was to draft 

the Report in such a way that it is readable to all persons 

concerned about the issue.  The Report has been circulated for 

comment and input from concerned and interested stakeholders, 

and their comments are contained in Appendix B.  The purpose of 

the Report is not to look back and second guess past choices; its 

function is to propose actions to move forward.  Most importantly, 

this Report does not represent the position of the IID Board on 

any issue.  Any attempt to cite the Report for that purpose would 

be misplaced.  Rather, it is for the consideration of the Board and 
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the citizens of the Imperial Valley.   

The Report is organized into essentially six sections. The 

first is the minimum amount of history of the controversy needed 

to orient the reader. Much better summaries have been written 

elsewhere, but the nature of the debate is incomplete without 

some background. In the interest of brevity, the historical 

background may omit certain legal arguments and decisions, but 

hopefully sets the scene for the balance of the Report.  The next 

section attempts to capture the institutional difficulties facing the 

IID, such as the inaccurate perceptions that the IID is wasteful, 

that the Imperial Valley is at war with itself, and idea that the 

courts can lead the Valley out of this major institutional conflict. 

The third section addresses the feasibility of achieving the 

conservation required of irrigators within the Valley to comply 

with the QSA, and possible responses if this is not feasible. The 

fourth section addresses the challenge of environmental 

mitigation for effects of the transfer on the Salton Sea, given that 

the State has been held as not obligated to commit funds for this 

purpose.  The fifth section addresses the use of the funds paid 

under the QSA, and the possibility of a dramatic financial 

shortfall based upon the estimated costs of mitigation contained 

in the Definite Plan Report. The final section provides 
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Conclusions and Recommendations.  

 This Report is submitted for the consideration of the IID 

Board and the people of the Imperial Valley at the Board’s 

request.  The authors would like to thank the Board for 

authorizing its preparation, and members of the community for 

their comments.  Specifically, this Report is submitted to fulfill a 

“Scope of Work” submitted to the General Manager of the IID. The 

Scope of Work was submitted after the Board of the Imperial 

Irrigation District passed Resolution 22-2011 requesting 

preparation of a “contingency plan” related to the QSA. The 

Resolution is set forth here in full as Figure “1” so as to clarify the 

intended purpose of this Report and delineate what was is and is 

not intended to be addressed by the Report.  The Resolution’s 

Scope of Work is included in the Appendix.  While Law & 

Resource Planning Associates, P.C. (“LRPA”) is a law firm with a 

great deal of litigation experience, and the firm contains a 

member of the California Bar, LRPA was specifically directed not 

to provide legal advice on the numerous cases in which the IID is 

involved. Discussion of these cases is thus excluded not because 

LRPA does not consider them significant, but rather, because 

LRPA was specifically precluded from doing so.  Therefore, while 

there may be the need for a discussion of the legal consequences of 
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some pending case or appeals at certain critical junctures, this 

Report does not address those issues.  Furthermore, it was the 

understanding of LRPA that the Board was not interested in 

knowing what actions its legal counsel might force a court to take.  

Rather, the question was what actions the Board could take 

which, as the authorizing Resolution states, “places the interests 

of the region and people ahead of all other considerations.” 

 

Imperial Valley Irrigation Photo by Chris Austin 
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  BACKGROUND 

 
I. EARLY DIVERSIONS OF COLORADO RIVER WATER TO 

THE IMPERIAL VALLEY BY PIONEER IRRIGATORS 
CREATED CALIFORNIA’S EARLY WATER 
ENTITLEMENTS. 

 
The water at issue in this case begins its journey miles 

from the Imperial Valley, the Salton Sea, and the San Diego 

metropolitan area.  The water winds its way down gradient from 

the Rocky Mountains through small streams to the rushing 

Colorado River.  It then waits in reservoirs to be called for by 

beneficial users downstream.  

 When released, the water continues its journey along the 

river bed, suffering losses to seepage and phreatophytes, and 

eventually turns further west into large canals heading toward 

the Imperial Valley.  This infrastructure is a tribute to 

engineering persistence and water policy foresight regarding the 

importance of sustainable water for irrigated agriculture.  

“This infrastructure 
is a tribute to 
engineering 
persistence and 
water policy 
foresight regarding 
the importance of 
sustainable water 
for irrigated 
agriculture.” 

Imperial Canal Construction, 1910 
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Ultimately, the water arrives at the IID’s headgates.  From 

there, it flows through ditches onto the fields of irrigators.  The 

water then percolates through the soil, providing sustenance to 

crops.  Following the law of gravity, the return flows finally arrive 

at the point of lowest elevation in the Imperial Valley—the Salton 

Sea.  

The irrigation system that ultimately evolved into the IID 

began as the result of the far-sighted efforts of several individuals 

in the late nineteenth century who proposed irrigating the Salton 

Sink through a gravity-fed diversion of Colorado River water 

through the dry Alamo River bed.  The Alamo Canal, later known 

as the Imperial Canal, was the first attempt at that diversion.  

The California Development Company started construction of the 

canal in 1900. 

 The IID was formed in 1911 to acquire the properties of the 

bankrupt California Development Company and its Mexican 

subsidiary.  By 1922, the IID had acquired 13 mutual water 

companies and was responsible for the development and operation 

of a vast system of distribution canals throughout the Imperial 

Valley.   

 Imperial Dam was constructed between 1935 and 1938 as 

part of the Boulder Canyon Project Act of 1928.  Prior to that, the 
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Imperial Valley received water through the Alamo Canal.  

Without any dams along its course, the flow of the river varied 

widely between drought and flood conditions.  The construction of 

the Dam and the All-American Canal brought life to Imperial 

Valley farmers and others suffering from the Great Depression, 

providing jobs and a reliable water supply protected from the 

devastating effects of flooding.   

 

     Construction of the All-American Canal 

 An enormous quantity of water rights is necessary to divert 

the water that fuels the IID’s network of ditches and canals.  

Beginning in 1885, the IID’s predecessors-in-interest made a 

series of appropriations of Colorado River water under state law 

for use in the Imperial Valley.  Prior to the limitations imposed by 

the Seven-Party Agreement, the total appropriations held by the 

IID were approximately 7 mafy.  The effort put forth by the IID 

and its predecessors-in-interest in creating the infrastructure 

“The effort put 
forth by IID and 
its predecessors-
in- interest in 
creating the 
infrastructure 
necessary to 
beneficially use 
this massive 
amount of water is 
responsible for 
creating the bulk 
of the water rights 
in the State of 
California today.” 
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necessary to beneficially use this massive amount of water is 

largely responsible for creating the bulk of the water rights in the 

State of California today.  One can scarcely imagine the 

institutional complexity and political struggles that have 

developed in the fight over this precious resource.   

 The quantities of water arriving at the IID are determined 

by the “Law of the River”—a subject of institutional complexity 

understood by few.  (See generally Charles J. Meyers, The 

Colorado River, 19 Stan. L. Rev. 1 (1966)).  The Law includes an 

international treaty, numerous Supreme Court cases and 

congressional apportionment of the lower basin, to mention only 

part of the complex web of federal case law and legislation. 

Many have written notably regarding the Law of the River. 

It is discussed at length in the Court of Appeal decision upholding 

the QSA against constitutional attack. See In re Quantification 

Settlement Agreement Cases, 201 Cal.App.4d 758 (Cal. Ct. App. 

3rd 2011).  This Report will not revisit and restate all of the 

discussion contained in the Court of Appeal decision.  However, 

for purposes of this discussion, a few basic facts as outlined below 

are important.   

California’s apportionment of Colorado River water under a 

complex web of federal laws and Supreme Court case law is 4.4 

“One can scarcely 
imagine the 
institutional 
complexity and 
political struggles 
that have 
developed in the 
fight over this 
precious resource.” 
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mafy per year, plus half of any surplus water.  However, in the 

Seven-Party Agreement, contractors for water from federal 

facilities agreed to apportion 5.362 mafy of Colorado River Water 

to California.  They assumed California would always receive 

surplus waters, presumably because the upper basin of the 

Colorado was not expected to fully develop and require its full 

allocation of water, meaning that sufficient excess supply would 

always be available to meet this quantity.  

 Under the Seven-Party Agreement of 1931, the parties 

agreed to the following priorities and allocations: 

 IID, along with “other lands under or that will be 
served from the All-American Canal in Imperial and 
Coachella Valleys,” was allocated Priority 3(a), equal 
to PVID’s Priority 3(b). 

 Priorities 1 (PVID), 2 (Yuma Project), 3(a) 
(IID/CVWD) and 3(b) (PVID) were allocated 3.85 
mafy of California’s 4.4 mafy allocation under non-
surplus conditions.  

 None of Priorities 1, 2, 3(a) or 3(b) were defined in 
terms of acre-feet per annum, but instead by the 
number of acres on which these irrigation rights 
would be used. 

 IID, along with “other lands under or that will be 
served from the All-American Canal in Imperial and 
Coachella Valleys,” was also allocated Priority 6(a) 
which, together with Priority 6(b) (PVID), equals 
300,000 afy. 

Under the 1979 Supplemental Decree in Arizona v. 

California, 439 U.S. 419 (1979), the IID was adjudicated a present 
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perfected right, with a 1901 priority, “in annual quantities not to 

exceed (i) 2,600,000 acre-feet of diversions from the mainstem, or 

(ii) the quantity of mainstream water necessary to supply the 

consumptive use required for irrigation of 424,145 acres and for 

the satisfaction of related uses, whichever of (i) or (ii) is less.”   

The Chart denoted as Figure 2 describes delivery amounts 

under the Seven-Party Agreement and subsequent agreements as 

Pre-QSA Apportionments; the delivery amounts after the 

adoption of the QSA are described as Post-QSA Apportionments. 

 As the Chart reflects, the IID holds the largest quantity of 

senior rights on the Colorado.  In contrast, CVWD’s junior priority 

requires it to cut back in times of shortage under the initial 

apportionment scenarios directing water to the first three 

priorities.  All surface irrigation projects result in unused tail 

water at the bottom end of the projects, and that remaining water 

must go somewhere.  In this case, the excess water flows were 

anticipated to run to the Salton Sea.  The cycle of diversions into 

the Imperial Valley, irrigation through the projects and delivery 

of water to the Salton Sea has continued to the present day.  The 

result has been the creation of a relationship that existed in 

relative harmony—the irrigators received Colorado River water, 

including excess supplies, and used it to grow crops,
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Priority Water User Pre-QSA 
Apportionment

Post-QSA 
Apportionment

1
PVID “for beneficial use exclusively on … a 
gross area of 104,500 acres, such waters as may 
be required by said lands”

2
Yuma Project “for beneficial use upon not 
exceeding a gross area of 25,000 acres …, such 
waters as may be required by said lands.”  

3(b)
PVID “for use exclusively on 16,000 acres of 
land in that area known as the ‘Lower Palo 
Verde Mesa’”

CVWD: 330,000 afa

550,000 afa + 

(420,000 afa - actual 
1,2,3(b) use)

4,400,000 afy 4,400,000 afy

5(a)
MWD and/or City of Las Angeles “for beneficial 
consumptive use, by themselves and/or others, 
on the coastal plain of Southern California”

550,000 afy

5(b)
City and/or County of San Diego “for beneficial 
consumptive use”  [Previously assigned to 
MWD]

112,000 afy

6(b)
PVID “for use exclusively on 16,000 acres of 
land in that area known as the ‘Lower Palo 
Verde Mesa’”

Not specified.

1. 38,000 afa to MWD

2. 63,000 afa to IID,
3. 119,000 afa to

CVWD

7
“for agricultural use in the Colorado River 
Basin in California, as said basin is designated 
on map No. 23000 of the [BOR]”

All remaining 
available water

4. “Any balance of
Priority 6a and 7
water available in
accordance with the
priorities identified
in IID, CVWD and
MWD Section 5
contracts, as in effect
on October 15, 1999.”

5,362,000+ afy 5,362,000+ afy

Subtotal (California’s limit under BCPA):

662,000 afa (MWD)

300,000 afy

6(a)
IID “and other lands under or that will be 
served from the All-American Canal in 
Imperial and Coachella Valleys”

Total:

3,850,000 afy

420,000 afa

3(a)
IID “and other lands under or that will be 
served from the All-American Canal in 
Imperial and Coachella Valleys”

4
MWD “for beneficial consumptive use, by 
themselves and/or others, on the coastal plain 
of Southern California”

550,000 afy

Figure 2 
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flush the salts from their soils and deliver the water that was not 

used to sustain the Salton Sea.  

II.  PRESSURE MOUNTS TO WREST WATER AWAY FROM 
THE IMPERIAL IRRIGATION DISTRICT. 

 
Development in the upper basin of the Colorado did not 

remain dormant for long, nor did Arizona remain content to 

utilize supplies from within its borders.  Increased demand from 

the Central Arizona Project, the growth of Las Vegas in Nevada, 

and increased use by users on the upper San Juan all began to 

carve into the anticipated surplus. 

 

    Las Vegas, Nevada; 1973 compared to 2000 

 Plans were made to route water from the north to the major 

southern California water users—urban users in Los Angeles and 

San Diego—suffering a deficit as a result of the lack of a surplus.  

It was not long before attention was directed to the senior user of 

Colorado River water—the IID.  

One Planet, Many People: Atlas 
of Our Changing Environment 
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 By mid-1984, the United States Bureau of Reclamation 

began aggressively exploring whether the excess water lost to 

other users could be made up by reducing “waste” from the IID 

that resulted in water flowing into the Salton Sea.  This coincided 

with the State of California Water Resources Control Board’s 

Decision 1600, and Orders 88-12 and 88-20, which seemed to 

conclude that the IID’s actions in allowing irrigation drainage 

flow to reach the Salton Sea were wasteful and that action should 

be taken to stop this “waste.”  Ironically, in that case, the 

complaint was that excess water was causing flooding of property 

abutting the Salton Sea.  With that decision, the perception was 

created that the IID is composed of wasteful farmers whose 

irrigation practices allow water to sink into a basin in the 

desert—the Salton Sea.  This perception persists to this day, even 

though is now known to be incorrect.  Because the IID’s allowing 

water to flow to the Salton Sea was considered waste, it would be 

only logical that the IID should either allow the excess runoff 

water to flow to the urban users, or that a court should rule that 

the IID was wasting water and reduce its priority under the 

Seven-Party Agreement.  

  

“With Decision 
1600, the 
perception was 
created that the 
IID is composed of 
wasteful farmers 
whose irrigation 
practices allow 
water to sink into 
a basin in the 
desert—the Salton 
Sea.”   
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III. THE BUREAU OF RECLAMATION JOINS THE 
POLITICAL BLOCK TO WREST WATER AWAY FROM 
THE IID. 

 
 The pressure on the IID to use its water to sustain the 

coastal communities was immense.  In 1988, the IID agreed to 

conserve and transfer 100,000 acre-feet to the MWD to comply 

with Order 88-20 to cease waste.  This was not sufficient for the 

United States Bureau of Reclamation (“Bureau”).  The Bureau 

had no more dams to build or irrigation projects to construct, and 

had changed its role to act as a western water manager.  As the 

federal water master, the Bureau considered its first and foremost 

task not to promote and expand agriculture by using wasted flows 

to put more land under irrigation, but rather to squeeze water out 

of irrigation projects to make it available for urban use.  

 Consistent with this new mission, and under the erroneous 

assumption that federal law, not state law, determined the scope 

of the water right for agricultural users, the Bureau ignored the 

finding under state law that the transfer to the MWD addressed 

the issue of waste.  The Bureau sought to squeeze even more 

water from the IID in order to make water available for junior 

users on the Colorado.  The methodologies were straightforward: 

quantify the top priority users as having less water than 

anticipated and shift the surplus to the urban users on the coast. 

“As the federal 
water master, the 
Bureau of 
Reclamation 
considered its 
first and foremost 
task to squeeze 
water out of 
irrigation projects 
and make it 
available for 
urban use.” 
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When the IID and others disagreed with the Bureau, it issued its 

opinion on the quantity required under IID’s permit at 2.835 

mafy.  The IID objected, and the Bureau began to further 

scrutinize water use under its alleged authority under federal 

law.  The IID was successful in fending off the federal pressure to 

reduce its consumption and quantify its rights at a low number, at 

least for a period of time.  

IV. THE IID TURNS TO THE QSA IN AN ATTEMPT TO 
RESPOND TO EXTERNAL PRESSURES. 

 
 The IID began to negotiate a 200 kafy transfer to the 

SDCWA, but the MWD and other junior users wanted to 

participate in carving up the surplus.  To add additional pressure, 

in 1997, Secretary of the Interior Babbitt denied water to the IID 

for the first time, even though there was no shortage. He 

indicated in general that he would withhold deliveries to the IID 

until the agriculture to urban transfers of Colorado River water 

were completed.  

Pressure from the MWD and the Bureau to transfer water 

away from agricultural use continued.  Finally, in 1998, the IID 

responded to federal demands by proposing the possibility that it 

transfer 300 kafy to the SDCWA.  This proposal was supported by 

a joint petition from the IID and the SDCWA to the State of 

California Water Resources Board to allow the transfer.  The 

“The IID was 
successful in 
fending off the 
federal pressure 
to reduce its 
consumption and 
quantify its 
rights at a low 
number, at least 
for a period of 
time.”  
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CVWD protested the petition, arguing that only the Secretary of 

the Interior had jurisdiction to allow such a transfer, and 

furthermore, that it violated the priorities among water users.  

Negotiations continued among the parties. 

 With the MWD being a powerful political player anxious for 

more water and the Department of the Interior asserting 

tremendous pressure on the IID with threats to force a federal 

quantification, and both parties playing the “waste” card, the IID 

moved in the direction of further quantification, attempting in 

every possible way to resist the federal pressure.  However, in 

1999, the MWD once again pressed for further scrutiny of the 

IID’s water use.  In October of 1999, the IID agreed to “key” terms 

for the QSA, providing, inter alia, that the IID’s previously 

unrestricted Priority 3(a) rights would be limited and quantified 

at 3.1 mafy, and the CVWD would receive 330 kafy not contingent 

upon the IID’s earlier priority.  The SDCWA’s quantity was 

reduced to 200 kafy per year with the remaining 100 kafy slated 

for transfer to the CVWD, but it could be taken by the MWD if the 

CVWD did not take it. It was no secret that the Bureau’s 

overreaching position was that if the IID did not execute the QSA, 

the Bureau would take the water.   

“It was no secret 
that the Bureau’s 
overreaching 
position was that if 
IID did not execute 
the QSA, the 
Bureau would take 
the water.”
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 The Secretary of the Interior held the ultimate hammer—

reduce California’s use to 4.4 mafy or the coastal areas served by 

MWD and SDCWA would not have a guaranteed supply.  This 

draconian measure could be avoided if the Secretary were to 

conclude that there was surplus water in Lake Mead based upon 

reservoir levels.  The Secretary agreed to put in place “Interim 

Surplus Guidelines” that held in place Colorado River water 

supplies to urban users by assuming the MWD was receiving 

surplus waters.  However, the quid pro quo required to postpone 

enforcement of the 4.4 maf against California was that the IID 

would make its irrigation runoff water available to the coastal 

areas by reducing the IID’s water use along certain bench marks 

and agreeing to those terms in an executed QSA.  If the QSA was 

not executed and the “waste” did not stop, then the Secretary 

would evaluate the IID and determine that it was not making a 

reasonable and beneficial use of its water.  

 

       Downtown San Diego 

“If the QSA was 
not executed and 
the “waste” did 
not stop, then the 
Secretary would 
evaluate IID and 
determine that it 
was not making a 
reasonable and 
beneficial use of 
its water.” 
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 In the fall of 2002, with Interior having imposed a deadline 

of December 31, 2002 to have the QSA finalized, with multiple 

issues relating to environmental mitigation and fallowing as 

mitigation measures, the IID agreed to fallow farmland for an 

interim 15-year period, during which “mitigation” water could be 

made available to the Salton Sea.  After revisions to the IID-QSA 

water transfer, the State of California Water Resources Control 

Board conditionally approved the water transfers on October 28, 

2002. WRO 2002-0013. 

 But Interior was not done applying pressure.  Threats of 

additional proceedings to federally quantify and reduce the IID’s 

entitlement continued.  Even so, in early December, while the 

other QSA agencies supported its execution, the IID resisted in 

response in part to federal pressure from the Bureau and threats 

to place California in jeopardy by suspending the Interim Surplus 

Guidelines.  

 True to its word, Interior delayed approval of the water 

orders from Lake Mead for the MWD and the IID, indicating it 

would delay action to see if an “acceptable” QSA was executed by 

December 31, 2002.  Implicit in all of this was the threat 

perceived by some that the IID’s water order could be redirected 

“Threats of 
additional 
proceedings to 
federally quantify 
and reduce the 
IID’s entitlement 
continued.” 
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to the MWD.  In any event, the IID would be restricted by the 

exercise of raw federal power.  

 On December 31, 2002, the IID approved a version of the 

QSA it considered acceptable, but it was not the same as the 

versions approved by other parties, and was not acceptable to the 

Bureau.  The Bureau marched forward to take control of the IID’s 

water rights, under the alleged authority of 43 U.S.C Part 417, 

reducing the IID’s 2003 water order in the amount that was 

contemplated to be transferred under the QSA.  The IID 

successfully filed suit against the Bureau, prevailing on 

procedural grounds, while also correctly arguing that the Bureau’s 

action was an invalid usurpation of state power to regulate water, 

particularly when the goal was to confiscate water owned by one 

entity and redirect it to another for political reasons.  

V.  THE IID SIGNS THE QSA, AND IT IS IMMEDIATELY 
CHALLENGED.  

 
 After renewed efforts by the federal agencies and MWD to 

apply more pressure on the IID, and additional modifications of a 

revised 417 determination, which raised its number to 2,835,500 

acre-feet, in September, 2003 an announcement was finally made 

that the parties had reached a deal on the QSA.  

 A total of eleven lawsuits were filed in California State 

Court in the aftermath of the QSA, including a validation action 
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by the IID.  The United States chose not to participate. In 

January, 2010, the Court declared, inter alia, that the State had 

committed itself to an unlimited amount of liability in violation of 

the State’s Constitution and declared twelve of the contracts 

invalid, as all were determined to be dependent upon one another.  

The decision was appealed and reversed by the California Court of 

Appeal, which found that the State had not committed to 

appropriate funds in violation of the California State 

Constitution.  While the State had committed to fund the excess 

mitigation costs arising from the QSA, it had not agreed to bind 

future Legislatures to appropriate money to do so.  Hence, it was 

a valid promise, but not one that could be enforced unless the 

Legislature agreed to actual appropriations.  The case has been 

remanded to the lower court for an evaluation of the remaining 

environmental issues under federal and state environmental laws. 

VI. THE RELATIONSHIP BETWEEN THE QSA AND THE 
FUTURE OF THE IMPERIAL VALLEY. 

 
A. Constituents Served by the QSA. 

 The significance of the history of the QSA development in 

this Report is not to provide a historical recitation to replicate the 

function of a treatise on legal history.  Rather, this brief summary 

attempts to demonstrate that the QSA is not a product of 

hydrology or of good or effective agricultural engineering, nor is it 

“The California 
Supreme Court 
found that the 
State had not 
committed to 
appropriate funds 
in violation of the 
California State 
Constitution 
because it had not 
agreed to bind 
future legislatures 
to appropriate 
money to do so.”  
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a product of the application of doctrines of western and California 

water law defining beneficial and reasonable use of water.  

Rather, it is the product of a political battle of epic proportions in 

which powerful urban constituencies have aligned themselves to 

create a David versus Goliath contest.  In this case, David 

developed the water rights through hard work and beneficial use 

over the course of a century.  The urban users, supported by a 

national constituency of congressional delegates from the entire 

State of California, set out to force the IID to disgorge a portion of 

its water resources and have been successful in doing so.  

However, the IID is not a private sector business that can be the 

subject of a hostile takeover.  It is a political subdivision that 

serves a complex of constituents, all of whose interests must be 

served by the transfer. 

While the IID valiantly resisted attempts to overpower it, 

in the end, it succumbed because it had very little choice.   

Separate and apart from the sheer political force to disgorge water 

resources, the QSA was ultimately agreed to because it was 

anticipated it would address the needs of all of the IID’s 

constituents.   

There are three independent constituencies that must be 

served by the QSA if it is to not destroy the community that 

“The QSA is the 
product of a 
political battle of 
epic proportions in 
which powerful 
urban 
constituencies have 
aligned themselves 
to create a David 
versus Goliath 
contest.” 
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agreed to it.  The first is the farming community.  The IID is 

premised on the assumption that water can, in fact, be conserved 

at no cost to irrigators and users of water—that the promises of 

the Definite Plan Report, discussed below, can be fulfilled. If they 

cannot, then the cost of that failure cannot be visited upon the 

IID.  

 

Harvesting Lettuce 

The second constituency is the environmental community of 

the Imperial Valley.  There is no question that the Imperial Valley 

contains two significant environmental amenities that must be 

nurtured and preserved to avoid injury to the bird life, the 

wildlife, and the air quality of all of its residents.  The QSA was 

agreed to on the assumption that the State would pay for all 

environmental mitigation costs resulting from the transfer over a 

set amount.  If that does not come to pass, then life in the 

Imperial Valley cannot be sustained.  As discussed below, a 

Chris Austin

“The QSA was 
agreed to on the 
assumption that 
the State would 
pay for all 
environmental 
mitigation costs 
resulting from the 
transfer over a set 
amount.” 
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mechanism must be developed to ensure those costs are born by 

the beneficiaries of the transfer.  If the promises of environmental 

mitigation cannot be fulfilled, then once again, the QSA is a 

flawed agreement that must be improved to address this problem.   

 Finally, there are the residents of the Imperial Valley who 

rely on the economic engines of irrigation farming for their 

livelihood.  If the QSA is converted from a water conservation 

program into a fallowing program, then the loss of the economic 

drivers for the Imperial Valley is the inevitable result. If the QSA 

cannot ensure and support the long-term survival of the residents 

of the Imperial Valley then it is a flawed agreement that must be 

improved to address this problem. 

 Despite the complexity of the QSA, to the point of not being 

understandable, even by its drafters, it is clear the QSA is based 

upon certain presumed facts.  First, if the IID is forced to be more 

efficient and thereby divert less water to its fields, then the water 

not delivered can be transferred out of the Valley to urban users 

without causing any net loss of farmland in the Imperial Valley.  

Second, while all concede that diverting water to urban users will 

cause some injury to the Salton Sea, resulting in less water 

available for this environmental treasure, there will be no 

additional financial costs incurred by Imperial Valley residents.  

“If the QSA is 
converted from a 
water conservation 
program into a 
fallowing program, 
then the loss of the 
economic drivers 
for the Imperial 
Valley is the 
inevitable result.” 
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All concede that those costs will run into multiple millions of 

dollars and all assumed they would ultimately be borne by 

taxpayers throughout California. As discussed below, it is far from 

clear that the taxpayers can, or will be, willing to bear those costs.  

 The following discussion questions the veracity of the 

factual predicate that “conservation” by the IID will create new 

water at no cost to other institutions or the environment. The act 

of irrigation in gravity flow systems inevitably creates dependence 

on drain flows in a desert environment. True savings of water are 

those that occur when less water is provided and the same 

quantum of crop is produced and no third party is affected.  .  

When water is placed on a field, the only water consumed is that 

which is lost to surface evaporation or transpired into the 

atmosphere through the leaves of plants.  The balance of the 

water is not consumed in crop production; rather, it simply flows 

through the subsurface alluvium or in drains by gravity to the 

point of lowest elevation, in this case, ending up in the Salton Sea.  

The following discussion also questions whether the quantum of 

conservation promised is feasible, given the lack of clarity on cost, 

the reliance on actions of individual water users, and simple 

mechanics of water conservation technology.   
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Conservation is the act of reducing the amount of water 

consumed from the hydrologic system through transpiration from 

plants, from evaporation from open systems, and from percolation 

into deep, non-potable aquifers.  (See Committee on Irrigation-

Induced Water Quality Problems, Nat’l Research Council, 

Irrigation Induced Water Quality Problems, 8-10 (1989).)i  Thus, 

to change the place of use of the IID’s irrigation runoff from the 

Salton Sea to coastal urban water users is a choice that urban use 

is preferable to use in and by the Salton Sea.  In addition, this 

choice contemplates that the QSA must be financially adequate to 

cover the costs borne by IID when the irrigation runoff moves 

from environmental use to urban use.   

 

This calculus is both complicated and simple, but 

ultimately comes down to three questions: (1) do we know the 

quantifiable costs related to conservation of water and will the 

revenues from the IID cover those costs?; (2) do we know the 

quantifiable costs related to environmental mitigation, including 

“To change the 
place of use of the 
IID’s irrigation 
runoff from the 
Salton Sea to 
coastal urban 
water users is a 
choice that urban 
use is preferable to 
use in and by the 
Salton Sea.” 

trryan
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deterioration of air  quality, and will the QSA revenues cover 

those costs?; and (3) do we know the costs to the residents of the 

Imperial Valley in terms of public infrastructure, jobs, and quality 

of life as a result of the QSA?  If the QSA devolves into a program 

for fallowing land to produce water for urban users, then there 

will be direct costs to the community.  If the QSA does not address 

those costs, then it must be revised to cover those costs.  

A major premise of this Report is that, because urban users 

propose to take water from the Salton Sea and transfer it to urban 

users, it is both eminently logical and fair that the new urban 

beneficial users, having received the benefits from this transfer, 

should pay for its environmental costs. (See, e.g., David H. 

Getches, Water Use Efficiency: The Value of Water in the West, 8 

Pub. Land L. Rev. 1 (1987); Ronald B. Robie, Modernizing State 

Water Rights Laws: Some Suggestions for New Directions, 1974 

Utah L. Rev. 760 (1974).)   Likewise, it is both eminently logical 

and fair that if the transfer anticipates water conservation with 

no net loss of farmland, which must be the underlying premise of 

the QSA, then the new urban beneficial users, having received the 

benefits of this transfer, should pay all of the costs of 

conservation, or if conservation is not practical or feasible, that 

the new urban beneficial users accept a transfer of less water.  

“It is both 
eminently logical 
and fair that the 
new urban 
beneficial users, 
having received 
the benefits from 
this transfer, 
should pay for its 
environmental 
costs, the costs of 
conservation, and 
the cost of impacts 
on the 
community.”
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Finally, it is both eminently logical and fair that if there are 

additional costs to be borne by the community at large as a result 

of the transfer, then the new urban beneficial users, having 

received the benefits of this transfer, should pay for the costs of 

these impacts on the community.   

 Particularly troubling is the issue of environmental costs. 

There is no entity that is prepared to provide what it considers to 

be an accurate accounting of total environmental costs.  All 

conclude it is immense. In any event, the Court of Appeal has 

indicated that the State cannot constitutionally be compelled to 

absorb all of the costs generated by the transfer of water from the 

Salton Sea to urban users.  The State may refuse to write a check, 

or the State’s blank check may bounce because the State is 

insolvent.   

Likewise troubling is the massive amount of water 

conservation that is required to produce water for the urban coast, 

a project untested and without comparison in any other setting. 

The Definite Plan Report contains proposals but is untested; 

already the estimates for fallowing and infrastructure costs are 

proving uncertain and a proposal is being offered by the parties to 

modify the fallowing recommendations.  Although the Court of 

Appeal found Article XVI, Sections 1 and 7 to be inapplicable to 

“There is no entity 
that is prepared to 
provide what it 
considers to be an 
accurate 
accounting of total 
environmental 
costs.”
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the bargain contained in the QSA as a matter of law, from a policy 

perspective there is a lesson to be learned.  The essential principle 

animating these constitutional provisions of not allowing states to 

contract with the people’s money or assets for items that cannot 

be paid for is “to force government to live within its means and 

not saddle future generations with the cost of current obligations.”  

(Taxpayers for Improving Public Safety v. Schwarzenegger [TIPS] 

(2009) 172 Cal.App.4th 749, 765.)  The question LRPA was asked 

to evaluate was whether the bargain struck in the QSA was such 

that, at the end of the day, the people of the Valley will be living 

within their means and not saddling future generations with the 

costs of current obligations under the QSA.  

 There are additional policy and growth issues that are 

implicated when the residents of the Imperial Valley, dependent 

upon agriculture and proximate to the Salton Sea, a geographic 

feature that holds the promise of air quality demise, are pitted 

against urban user demand for water to sustain their growth.  

There is no doubt that urban growth in the San Diego region has 

outstripped its supply of water, and because perpetuating that 

growth has become itself a source of revenue through real estate 

sales, and because its own sources of water are unsustainable,  it 

“Was the bargain 
struck in the QSA 
was such that at 
the end of the 
day, the people of 
the Valley are 
going to be living 
within their 
means and not 
saddling future 
generations with 
costs of current 
obligations under 
the QSA?”
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is rational for that region to look for a sustainable supply 

elsewhere. 

This impulse to feed the next bubble of growth should 

hardly be surprising in light of California’s boom and bust history.  

While following the lodestar of ever increasing growth rates, 

California has ignored, and in some ways punished, the users of 

sustainable natural resources—land and water—in agricultural 

production.   

 

It would have been better if California had been able to 

secure a water supply of 6 mafy per year from the Colorado to 

sustain both its demand and that of the MWD.  This did not 

happen. The megalopolis of Los Angeles underwent its growth 

first and now the SDCWA and the MWD are in a death struggle 

over wheeling limited water supplies to San Diego. But, from a 

policy perspective, is it wise to wheel water from the sustainable 

production of agriculture products to support communities reliant 

Delmar, California, site of the Bully Hill Mine; early 1900s

“From a policy 
perspective, is it 
wise to wheel 
water from the 
production of 
sustainable 
product in 
agriculture to 
support 
communities 
reliant on 
resources that 
have now been 
demonstrated to 
be not as 
sustainable as 
anticipated?” 
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on resources that have now been demonstrated to be not as 

sustainable as anticipated?   Is it wise policy for the Imperial 

Valley to move the water to urban jobs, or would it make more 

sense to move the jobs to the Imperial Valley because of the 

water?  

B. The Imperial Valley and the Salton Sea 

The agricultural economy of the Imperial Valley exceeds 

one billion dollars per year and is dependent on the IID’s senior 

Colorado River water rights as the sole source of its fresh water. 

Due to its uniquely temperate winter climate, the Valley enjoys a 

year-round growing season that enables it to provide what has 

been estimated to be 90% of the vegetables that Americans 

consume in the winter, including lettuce, potatoes, sweet corn, 

carrots, broccoli and cauliflower, as well as an abundance of 

forage crops in the heat of the summer, such as alfalfa, maize, 

wheat and related grains.  The Valley exists in a symbiotic 

relationship with the Salton Sea. 

 The history of the Salton Sea begins thousands of years ago, 

long before the advent of irrigation in the Imperial Valley.  Over the 

millennia, the Colorado River has spilled into the Salton Basin 

many times, creating ephemeral lakes that grew and ebbed as 

climatic conditions changed.  Between 1824 and 1904, it is 
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estimated that the Colorado flooded the Salton Basin no less than 

eight times. 

 The Salton Sea we know today was formed in 1905 after the 

California Development Company began construction of the 

irrigation canals that were to become part of the IID.  Within two 

years of its construction, however, the Imperial Canal became filled 

with silt from the Colorado River, impeding the flow of water to 

irrigators in the Valley.  Engineers’ efforts to alleviate the 

blockages were to no avail.  Heavy rains and snowmelt in 1905 led 

to flood waters that overran the headgates for the Imperial Canal, 

breaching the Canal, and causing nearly the entire flow of the river 

to be diverted into the Salton Sink, forming the Salton Sea. 

 The massive lake created by the flooding became a tourist 

attraction in the 1920s, fueling a small development boom as a 

resort area.  More importantly, the Sea and the Imperial Valley 

became a critical part of an ecosystem that supports hundreds of 

species of birds and other wildlife.  It is a major resting stop on the 

Pacific Flyway, and one of the most important bird areas in the 

Western Hemisphere.ii   
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   Migrating Snow Geese 

 Breaking the historical cycle of filling and evaporation, the 

Salton Sea is now maintained by agricultural runoff from irrigation 

in the Imperial and Coachella valleys.  It is the largest lake in 

California, covering an area of roughly 376 square miles. 

 Reductions in agricultural drain inflows resulting from the 

agriculture-to-urban transfers directed by the QSA produce direct 

impacts on the elevation and salinity of the Sea, hastening its 

demise into what the National Audubon Society has labelled an 

“environmental Chernobyl” for fish and wildlife.  The relatively 

high salinity of the inflow into the Sea and the lack of an outflow 

mean that the Sea is now saltier than sea water.  Further, as 

discussed extensively below, due to exposed playas and high 

winds, the reduced inflow will cause the Sea to become the source 

of a regional toxic dust catastrophe. As less and less water flows 

into the Sea, it continues to shrink, exposing miles of the Sea’s 

lakebed.  Strong winds blowing across the region pick up salt, 

California Wildfowl Assn.

“Reductions in 
agricultural drain 
inflows resulting 
from the 
agriculture-to-
urban transfers 
directed by the QSA 
produce direct 
impacts on the 
elevation and 
salinity of the Sea, 
hastening its 
demise into what 
the Audubon 
Society has labelled 
an “environmental 
Chernobyl” for fish 
and wildlife.”  
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selenium, and other contaminants and deposit them in a fine 

shower across the Imperial and Coachella Valleys, creating major 

air quality problems and posing a significant risk to the public 

health. 

 

VII. THE NEED TO ERASE THE PREMISE OF DECISION 1600 
THAT THE IID’S IRRIGATION PRACTICES ARE 
WASTEFUL AND THAT THE CONTRIBUTIONS TO THE 
SALTON SEA PROVIDE NO BENEFIT TO THE IMPERIAL 
VALLEY. 

 
The SWRCB hearings and Decision 1600 addressed claims 

that IID water management practices resulted in waste or 

unreasonable use of water.  Specifically, the so-called waste 

occurred because irrigation practices produced tail water that 

maintained the surface water elevation of the Salton Sea.  Indeed, 

the “waste” was causing flooding of the property of the person who 

brought the claim.  

The SWRCB was cognizant of the effects of reducing return 

flows to the Salton Sea at that time, but on the evidence available 

National Geographic
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to them concluded: (1) that a long-term reduction in the average 

rate of IID inflow by about 100,000 afa “would eventually stabilize 

the water level at or near the -227.55 level existing in December 

1982”; (2) that “a more substantial long-term reduction of IID 

inflow” would eventually stabilize the Sea at a lower level; (3) that 

there exists a correlation between agricultural drain inflows and 

water salinity, toxicity and pollutant concentrations; but (4) that 

IID “conservation” measures would produce “significant beneficial 

impacts” through local economic stimulus from conservation 

programs, construction and from “the availability of conserved 

water for other uses.”  (Decision 1600 at 60-61, Order 88-20 at 29.)  

As the multiple briefs in this case by those with expertise 

regarding the Salton Sea demonstrate, these predictions have not 

come to pass.  

 For example, the elevation of the Salton Sea is now 

projected to drop to below -233 feet by 2018, with possibly fatal 

results for all the Sea’s fish habitat, and even more extreme 

impacts expected in the following decade when as much as 130 

square miles of lakebed will be exposed.  Thus, despite the best 

efforts of those involved, the importance of the IID outflows was 

not properly credited in Decision 1600.  Nor have the substantial 

economic benefits from conservation been realized.  Imperial 

“Despite the best 
efforts of those 
involved, the 
importance of the 
IID outflows was 
not properly 
credited in 
Decision 1600.  
Nor have the 
substantial 
economic benefits 
from conservation 
come to pass.” 
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County remains the poorest in California while having the highest 

level of national unemployment. (See Elizabeth Varin, El Centro 

Keeps Highest Unemployment Rate in Nation, Imperial Valley 

Press, Dec. 7, 2010). 

 The SWRCB found that the “need for substantial additional 

water supplies in California and the prospects for substantial 

water conservation in the IID have been well established.”  

(Statement of Decision 25, AR 3/30/114567/114614.)  Further, the 

SWRCB instructed IID to complete “an executed agreement with 

a separate entity willing to finance water conservation measures 

in Imperial Irrigation District,” or take other measures achieving 

similar results.  (Statement of Decision 25, AR 

3/30/114567/114615.)   

 There were also arguments that lowering the Salton Sea to 

the -227.55 foot level would have several “beneficial effects,” 

including exposing presently submerged land for geothermal 

energy development.  This “conservation” was anticipated to 

benefit the IID by reducing its pumping costs, and by the 

avoidance of lawsuits.  (Decision 1600 at 60-61.)  

The SWRCB concluded: 

It is impossible to predict when the salinity will adversely 
affect the fishery either with or without a planned 
reduction in IID inflow. However, the rapid rise in salinity 
between 1980 and 1982 shows that salinity could exceed 
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40,000 ppm, the danger level for fish reproduction, in less 
than five years whether or not a planned reduction in 
inflow takes place. Therefore, it is apparent that a 
prolonged delay in water conservation measures would not 
save the fishery for an appreciable length of time. 

 
(Id.)  The SWRCB was absolutely convinced that the highest and 

best use of the water, held in first priority by the IID, was urban 

use: 

The need for substantial additional water supplies in 
California and the prospects for substantial water 
conservation in IID have been well established. 
Development of a definite schedule and implementation 
plan for conserving at least 100,000 acre-feet per annum 
should be regarded as an initial step in developing and 
implementing an overall water conservation program which 
will assist in meeting identified needs. Based on presently 
available information, the Board finds that conservation of 
367,900 acre-feet per annum as proposed in IID Exhibit 25 
is a reasonable long-term goal which will assist in meeting 
future water demands. 

 
(Order 88-20 at 44.)iii 

  This decision, while upheld by appellate courts, 

nevertheless became the lynch pin for all subsequent political 

actions to wrest water away from the Imperial Valley.  Because 

the decision was based upon the absence of good environmental 

information and knowledge regarding the feasibility of water 

conservation from a practical and cost-benefit perspective, it now 

saddles the IID with a myth—that the IID is a wasteful user of 

agricultural water.  Under this faulty paradigm, the IID is 

wasteful because sustaining flows into the Salton Sea for 

“Because the 
decision was based 
upon the absence 
of good 
environmental 
information and 
knowledge 
regarding the 
feasibility of water 
conservation from 
a practical and 
cost-benefit 
perspective, it now 
saddles the IID 
with a myth—that 
the IID is a 
wasteful user of 
agricultural 
water.” 
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mitigation purposes in addressing the declines in the Sea’s level is 

a waste of water.  For this reason, the principle seemingly 

espoused in Decision 1600 must be rejected both in public forums 

and before the SWRCB if necessary, in on-going proceedings or in 

a new proceeding should the issue arise in another context. 

 

VIII. PROPOSAL TO HAVE THE BOARD, THE 
AGRICULTURAL COMMUNITY, THE ENVIRONMENTAL 
COMMUNITY AND THE RESIDENTS OF THE IMPERIAL 
VALLEY, COLLECTIVELY DETERMINE CHOICES 
REGARDING IMPLEMENTATION OF THE QSA. 
 

 
The Resolution calling for the development of this Report 

directs that Charles DuMars confer with the General Manager of 

IID and develop, inter alia, “a contingency plan for the IID that 

addresses all possible outcomes in the disposition of the QSA.” 

  After conferring with the General Manager of the IID, it 

was decided that the analyses of the possible outcomes will be 

measured against the following criteria: 

Frick Byers
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1. The degree to which the outcome would limit any 
future reasonable and beneficial use challenges to 
the IID in the use of its water rights. 

2. The degree to which the outcome would provide 
protection against future challenges from whatever 
source to the existence of the water rights exercised 
within the Imperial Valley by users within the IID. 

3. The degree to which the outcome would ensure that 
agriculture within the Valley remains sustainable, 
provides a financial base for infrastructure and 
economic development, and allows agricultural to be 
carried out at rates that are within the limits of 
agriculture to function productively. 

4. The degree to which the outcome would promote and 
support actual conservation of water as opposed to 
simply fallowing of agricultural lands as a means of 
providing water to non-agricultural users. 

5. The degree to which the outcome addresses the 
actual environmental costs to the region associated 
with effects on the Salton Sea and imposes the costs 
of mitigation upon those altering the ecosystem and 
that are receiving benefits for having done so. 

6. The degree to which the outcome ensures that the 
price paid by those who would move water out of the 
Imperial Valley is sufficient to pay for all of the 
actual economic, environmental and social costs 
associated with the transfer. 

 
The ensuing discussion in the body of this Report relating 

to financial, conservation and environmental issues addresses 

Items 1 and 3 through 6 on the above list.  Item 2, however, asks 

for recommendations that would ensure, in effect, that the water 

rights of the IID remain in the Imperial Valley and be exercised 

for agricultural purposes or for purposes that would provide 
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economic benefit to the Valley.  We do not take this to be a call for 

a lawyer’s guess as to what legal outcomes might come from the 

courts.  Indeed, the Scope of Work expressly prohibits advice 

“relative to the legal positions to be taken in the ongoing QSA 

litigation or any other litigation”.   

We are of the view that this analysis requests policy advice 

as to how the Board, acting outside the ongoing court proceedings 

and as a member of the Imperial Valley community, can best take 

action to preserve the water rights of the IID in perpetuity in the 

Valley so as to ensure they continue to provide the multiple 

benefits they bring to the region. 

 

A. Recognize that the irrigators, environmental institutions 
and residents of the Imperial Valley all benefit from a 
QSA that serves their collective needs.  Litigation does 
not promote affirmative solutions; it simply holds the 
status quo.  

To say that the IID has been besieged by litigation over the 

QSA is a major understatement.  Many of these lawsuits are not 

of the IID’s making—if one is a defendant in a lawsuit there is no 

choice but to defend.  However, there are multiple reasons for the 

filing of lawsuits.  For example, it may be necessary to file a 

“placeholder” suit to protect a claim that may otherwise be forever 

barred simply by failing to file suit.  A lawsuit can be used to 

make a political statement or as a means of obtaining documents.   

“To say that the 
IID has been 
besieged by 
litigation over the 
QSA is a major 
understatement.”  
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The fact that a political subdivision is involved in litigation 

does not preclude its governing body from taking the political 

action necessary to try and resolve a policy dispute.  This is 

particularly true where the political subdivision shares power and 

common interests with the other parties to the litigation. 

Historically, the existence of litigation between and among the 

common interests in the Valley has frozen their ability to address 

issues.  To the degree that portions of the QSA could be modified 

to promote common goals, this should be pursued.  This Report 

includes some suggestions for modifications to the QSA.   

Litigation does not preclude political action. Stated more 

bluntly, none of the litigation that has taken place will help 

provide leadership for problem-solving in the Valley.  Courts 

cannot fashion affirmative solutions to make economical that 

which is uneconomical, to make feasible that which is infeasible, 

or to improve the quality of life in the Imperial Valley. Only the 

Board, in conjunction with the other interest groups and other 

political subdivisions in the Valley, can achieve this result. 

  

“The fact that a 
political subdivision 
is in litigation does 
not preclude its 
governing body 
from taking the 
political action 
necessary to try and 
resolve a policy 
dispute.”   

“Courts cannot 
fashion affirmative 
solutions to make 
economical that 
which is 
uneconomical, to 
make feasible that 
which is infeasible, 
or to improve the 
quality of life in the 
Imperial Valley.” 
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B.   The QSA should be viewed as a starting point, not an 
ending point.  The Board should not be defensive about its 
contents or frightened of consequences that could flow from 
making it a better document. 
 

 The QSA was the result of a tremendous amount of work 

by multiple law firms for the IID, San Diego, the State, Coachella, 

and many other experts. However, the probability that any 

agreement will provide the ultimate solution to a complex political 

problem is inversely proportional to its complexity.  Here, the 

QSA is extraordinarily complicated; thus the probability that it is 

perfect in all respects is near zero. Indeed, in the case of the QSA, 

the assumptions regarding the success of the QSA relating to the 

feasibility of conservation, environmental mitigation, and the 

sufficiency of the financial remuneration to cover these items are 

grandiose. This is not to say these assumptions are incorrect - it is 

to say that time and circumstance will measure these 

assumptions against reality.   

As discussed below, it appears many constituents believed 

that the State was irrevocably committed to pay for mitigation 

costs that exceed $133,000,000.00, but the California Court of 

Appeal ruled that it was not.  The IID and the SDCWA 

themselves sought to modify the underlying transfer permit based 

upon what has been described as changed conditions.  The 

“The probability 
that any agreement 
will provide the 
ultimate final 
solution to a 
complex political 
problem is 
inversely 
proportional to its 
complexity.”  
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anticipated price for fallowing land has changed dramatically 

from what was anticipated, and expenditures of QSA funds have 

been modified by internal decisions.  These are all modifications 

in reaction to changed circumstances.  It is clear there will be 

more. Indeed, the  

“primary goal of this report is to provide a  ‘fresh 
perspective and divert views’ on the issue of, transfer of 
water from the farms and fields of the Imperial Valley to 
Southern California’ and ideally to aid in the task of 
providing a ‘critical path forward for the district that 
protects its water rights, respects its standing as a careful 
steward of the environment and responsible Colorado River 
water contractor and places the interest of the region and 
its people ahead of all other considerations.”  
 
The Board can only respond to a recommendation as to 

what is the best “critical path forward” if it accepts the proposition 

that modification of the QSA to meet changing realities may be 

essential for following that critical path. 

 
C. The challenges for the Board are daunting, and given that 

political and factual circumstances will inevitably change, 
the Board must be proactive and evaluate all future 
scenarios.  Where a change is possible, the Board should 
anticipate that change and be prepared practically and 
financially to deal with it.  

 

 Governmental entities like the IID must continually make 

choices as to how to govern.  When governments are under attack 

financially and politically, the best method is to do very little until 

the attack ceases and the full extent of risk and benefit is known. 

“The Board can 
only respond to a 
recommendation 
as to what is the 
best “critical path 
forward” if it 
accepts the 
proposition that 
modification of 
the QSA to meet 
changing 
realities may be 
essential for 
following that 
critical path.” 
 



 

46 
 FINAL REPORT 

As discussed above, the QSA is the result of tremendous 

political pressure on the IID.  The IID Board has faced up to that 

pressure and worked to adopt the best solution it could under the 

circumstances.  Conversely, when political, economic and legal 

compromise has yielded a result such as the QSA, the role of the 

Board changes.  The QSA is now in place; it is the status quo.  

Undoubtedly, however, the status quo is subject to change.  

Reports like this one demonstrate that changes have already 

occurred, or could occur in the future, which will yield significant 

consequences for the IID.  At this juncture, there are two possible 

reactions from the Board. One is to continue to deny the existence 

of, or need, for any change.  The other is to accept the reality of 

what has occurred and will occur, and to adapt proactively to stay 

ahead of changing conditions.  In complex systems, where change 

is inevitable, all institutions profit by being “ahead of the curve.”  

The purpose of this Report is to provide recommendations that 

will keep the IID ahead of the curve.   

 There are significant reasons why the Board needs to be 

proactive rather than reactive with respect to the operation of the 

QSA.  If an institution, like the IID, waits until after events that 

have draconian political and economic consequences have 

“There are 
significant reasons 
why the Board 
needs to be 
proactive and not 
reactive with 
respect to the 
operation of the 
QSA.” 
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occurred, its position will inevitably be weaker than it would have 

been with advance planning.  

For example, and as discussed in the section on 

Environmental Issues below, suppose that the environmental 

costs are so high that the State does not pay for mitigation. 

Failure to follow through with proper mitigation would violate the 

SWRCB permit, among other consequences.  Without a valid 

transfer permit, the water cannot be transferred. If it cannot be 

transferred, it will not be paid for.  To suddenly lose this revenue 

stream would be untenable for the IID.  Without advance 

planning, the IID could lose a revenue stream it has relied on and 

find itself in a weakened bargaining position, not only to demand  

complete remuneration to keep the water flowing to San Diego, 

but also to force responsible parties to pay for all mitigation costs.   

 In other words, if a problem relating to conservation, 

environmental mitigation, financial compensation for IID water or 

internal accounting for revenues is visible on the horizon, it needs 

to be examined, a response formulated and action taken in 

advance to avert a crisis.  The Board should not wait until the 

crisis hits to react to it.   
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CONSERVATION 

I. WILL THE PROPOSED SYSTEM AND ON-FARM 
CONSERVATION APPROACH IN THE DEFINITE PLAN 
YIELD THE SAVINGS ULTIMATELY REQUIRED BY THE 
QSA? 

 
A. Background: Western Water Transfers 

 The most pressing question facing the IID is whether it can 

achieve the conservation requirements of the QSA, as set forth in 

the QSA itself and the related agreements with MWD, SDCWA, 

CVWD and DWR.  That this is a question at all demonstrates how 

unique the transfers described in the QSA are.  Transfers of water 

from agricultural to municipal and industrial (“M&I”) uses are 

hardly unusual in the western United States; indeed, they are a 

common and beneficial feature of the appropriative and priority-

based water law systems that predominate in the West.  Through 

this process, the water that is necessary for all facets of life can be 

effectively apportioned among users as the needs of the society 

evolve.  The QSA transfers, however, are unique in at least three 

respects. 

 First, the sheer scope of the transfer is immense.  At full 

build-out, the IID will transfer 303,000 acre-feet per annum of 

water to the SDCWA and the CVWD (or the MWD, if the CVWD 

declines).  This is on top of the 105,000 acre-feet per annum 

already transferred to the MWD and the CVWD under the earlier 

“The most pressing 
question facing the 
IID is whether it 
can achieve the 
conservation 
requirements of 
the QSA” 

“At full build-out, 
IID will transfer 
303,000 acre-feet 
per annum of 
water to SDCWA 
and CVWD”
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agreement.  The 303,000 acre-feet represents almost 10% of the 

IID’s Colorado River Priority 3(a) entitlement quantified by the 

QSA.  The QSA, not without reason, has been described as the 

largest ag-to-urban transfer in United States history.  In addition 

to its scale, it is complex, as reflected in the following chart: 

 

 Second, the QSA transfers do not attempt to transfer water 

rights from one use to another, but instead, transfer conserved 

water.  In most western states, water is a public resource not 

subject to of private ownership.  However, water can be 

appropriated and water rights developed thereby.  In such 

systems, water rights are characterized by the beneficial use of 

water for a particular purpose and with a particular priority date 

developed by the first use of the water.  When existing supplies of 
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water are inadequate to meet all uses within a water system, 

those rights with a senior priority date are met first and junior 

uses can be curtailed.   

 A typical feature of these appropriative systems is that the 

water rights are transferable.  That is, the owner of a right to the 

use of water diverted from a river, run through a ditch and put to 

beneficial use on a farm can change the point of diversion, the 

place of use or the purpose of use of the water right, and maintain 

the original priority date of the water right.  The rights can also 

be sold to persons or entities who intend to use them at a different 

location and for a different purpose.  In such cases, an 

administrative process is often undertaken to ensure that the new 

point of diversion, place of use, and purpose of use will not impair 

existing water rights in the new area.   

 Due to the historical development of the west, agricultural 

water rights tend to hold the earliest priorities.  When the West 

industrialized and its cities grew, many locations found their 

water resources fully appropriated.  In order to grow, the senior 

(agricultural) water rights were transferred to new M&I uses.  

Typically, for such ag-to-M&I transfers, the new M&I user would 

purchase the water right from the agricultural user, who would 

sever the right from the land being irrigated and dry it up.  The 

“A typical feature of 
these appropriative 
systems is that the 
water rights are 
transferable.” 
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M&I user would then apply for the permit to change the water 

right to the new point of diversion, place of use and purpose of use 

with the appropriate administrative agency.  When the permit is 

issued, the agricultural use of water ceases and the new M&I use 

commences.  By contrast, no such water rights transfer is 

contemplated by the QSA or its related agreements.  Rather than 

transfer senior agricultural water rights to new M&I uses, with 

the resulting cessation of the prior agricultural use, the 

agreements contemplate that the IID will make water available 

through water conservation efforts.  Thus, the agricultural uses 

remain, but water being realized through efficiency gains is 

transferred to new points of diversion and places of use.   

 In theory, at least, this type of transfer has a tremendous 

advantage:  through water conservation efforts, senior 

agricultural uses can coexist with junior M&I uses, and the 

transfer of water does not result in the drying up of agricultural 

lands or the reduction of agricultural production.  However, also 

unlike the typical water rights transfer process, the QSA 

conserved water transfers bear a risk of failure.  In a typical 

water rights transfer, the transferee knows how much water was 

used at the original location and, assuming that there are no 

issues of impairment, can utilize the full consumptive use amount 

“…unlike the 
typical water 
rights transfer 
process, the QSA 
conserved water 
transfers bear a 
risk of failure.” 
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at the new location.  Likewise, the transferor fulfills his or her 

obligation simply by ceasing irrigation of the field (or obtaining a 

different source of supply).  In such a transaction, there is no risk 

of failure; the cessation of irrigation is all that is required to make 

the water available for the new uses.  In the QSA transfers, 

however, there is no guarantee that water can be conserved in 

sufficient amounts for delivery to the new users.   

 Lastly, the QSA transfer differs from a typical western 

water right transfer in that the agreement is between two large 

public institutions, not between two individuals or between an 

individual and a public institution.  As it relates to the on-farm 

efficiency component of the conservation plan, this aspect of the 

transfer is contrasted with a more typical water rights transfer.  

There, the transferee of the water contracts directly with the 

landowner drying up the land, rather than contracting with an 

entity to enter into further contracts with landowners to engage in 

conservation. 

 

Tail water capture and re-use pond 

“In the QSA 
transfers, there is 
no guarantee that 
water can be 
conserved in 
sufficient 
amounts for 
delivery to the 
new users.” 

Phil King 
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B. Background: the MWD Transfer 

 Another, more immediate, point of comparison for the QSA 

transfers is the MWD transfer agreement, executed in 1988.  In 

that agreement, the MWD did not pay for conserved water on a 

per-unit basis; rather, the parties identified, and MWD funded, 

water conservation projects that would yield anticipated water 

savings.  The MWD was only entitled to water to the extent that 

the projects actually realized those savings in a verifiable manner.  

The agreement contemplated on-the-ground verification of the 

savings because, at that time, the IID did not have a quantified 

entitlement to water under its Priority 3(a) Colorado River water 

right.  Thus, conservation was not measured against a right to 

divert a specified amount at Imperial Dam, but rather whether 

the IID diverted less than it otherwise would have without the 

conservation measures. 

C. The QSA Transfer Requirements and the Definite Plan’s 
Approach 

 The QSA’s “Exhibit C: Compromise IID/SDCWA and QSA 

Delivery Schedule” set forth the annual delivery obligations of the 

IID and identified the annual amount of each year’s obligation 

that would be satisfied through efficiency programs and the 

amount achieved through fallowing.  The fallowing program—

more akin to a traditional water transfer described above, albeit a 
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temporary one—expires in 2017.  Stripped of the fallowing 

component, the QSA’s Exhibit C imposes the following 

conservation/delivery requirements on the IID (in thousands of 

acre-feet): 

Agmt. 
Yr. 

Cal. 
Yr. SDCWA CVWD MWD Total 

1 2003 0 0 0 0 
2 2004 0 0 0 0 
3 2005 0 0 0 0 
4 2006 0 0 0 0 
5 2007 0 0 0 0 
6 2008 0 4 0 4 
7 2009 0 8 0 8 
8 2010 0 12 0 12 
9 2011 0 16 0 16 

10 2012 0 21 0 21 
11 2013 20 26 0 46 
12 2014 40 31 0 71 
13 2015 60 36 0 96 
14 2016 80 41 0 121 
15 2017 100 45 0 145 
16 2018 130 63 0 193 
17 2019 160 68 0 228 
18 2020 192.5 73 2.5 268 
19 2021 205 78 5 288 
20 2022 202.5 83 2.5 288 
21 2023 200 88 0 288 
22 2024 200 93 0 293 
23 2025 200 98 0 298 
24 2026 200 103 0 303 
25 2027 200 103 0 303 
26 2028 200 103 0 303 

27-45 2029-
2047 200 103 0 303 

46-75 2048-
2077 200 50 0 250 
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 Under the 1998 IID/SDCWA Agreement, “The IID effects a 

transfer of Conserved Water … by reducing its annual diversion 

(less return flows) from the Colorado River at Imperial Dam by an 

amount equal to the Conserved Water to be transferred.  When 

the IID effects a transfer in that manner, the IID has satisfied its 

obligation to transfer such Conserved Water.”  (SDCWA 

Agreement, § 6.5).  Likewise, under the QSA itself, “IID performs 

its obligations to make Conserved Water available for CVWD and 

MWD acquisition … by reducing its Consumptive Use at Imperial 

Dam by an amount equal to the Conserved Water to be acquired.  

When IID acts in this manner, IID has satisfied its obligation to 

make Conserved Water available for acquisition.”  (QSA, § 2.1(4)).   

 This obligation differs from the comparable Article III of 

the 1988 IID/MWD Agreement:  

The extent of this IID obligation to make conserved water 
available is for IID to reduce its annual diversion from the 
Colorado River below that which it otherwise would have 
been absent the projects of the Program (in an amount 
equal to the quantity of water conserved by the Program) to 
permit the conserved water so made available to be 
delivered by the Secretary to MWD.  This IID expressly 
agrees to do to permit the water so made available to be 
delivered by the Secretary to MWD through an increase by 
an equal amount in MWD’s diversions at its Intake 
Pumping Plant on Lake Havasu. 

(IID/MWD Agreement, Art. III).   

At the time of the MWD Agreement, the IID’s water 

entitlement had not been quantified and could fluctuate based on 
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changes in cropping patterns and irrigation demand; as a result, 

the obligation to transfer conserved water is measured against the 

amount the IID “otherwise would have been absent the projects of 

the Program.”  This required on-the-ground verification of the 

savings realized by the system efficiency projects in the Program.  

Because the QSA quantified the IID’s entitlement at 3.1 million 

acre-feet per annum, the savings need not be verified through 

engineering studies, but must actually result in a reduced 

diversion of water at Imperial Dam.    

 The On-Farm Efficiency Conservation Program, currently 

in development, would implement the Definite Plan’s targeted 

goal of 180,000-210,000 acre-feet in annual on-farm savings (the 

remaining 93,000-123,000 acre-feet of conservation would, under 

the Definite Plan, be created through system improvements).  

This balance between system and on-farm targets was influenced 

by a variety of factors—including, no doubt, the equities of 

maximizing the QSA funds flowing to the irrigators, the actual 

beneficial users of the water—but another major factor was the 

cost-effectiveness of the system efficiency programs.  Further, 

certain system improvements are required in order to realize the 

savings created by the on-farm improvements.  The on-farm 

program would contract with landowners to install a metering 

“Because the QSA 
quantified IID’s 
entitlement at 3.1 
million acre-feet 
per annum, the 
savings need not 
be verified 
through 
engineering 
studies, but must 
actually result in 
a reduced 
diversion of water 
at Imperial Dam.”
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device, propose conservation methods and estimate the savings, 

and to agree to limit actual deliveries to the land, which would 

accumulate to reduce river diversions.  In exchange, the IID 

would make payments to the landowner on a per-acre-foot of 

actual savings basis.  The projected savings of the system 

efficiency programs are easier to project, but it is the efficacy of 

the on-farm program that raises the most concerns. 

 The minimum savings currently proposed for acceptance of 

a farm unit into the program is 0.2 acre-feet per acre.  Even 

assuming that each acre in the program can save 0.5 acre-feet per 

acre, the maximum savings is 236,500 acre-feet, based on the 

roughly 473,000 acres of farmable land within the IID.  This 

requires a participation rate that ranges from 76% of the total 

farmable acres for 180,000 acre-feet of savings to 89% of the total 

farmable acres for 210,000 acre-feet of savings.  That is a 

daunting percentage, which is further complicated by other 

factors.   

 First, because the QSA transfers, unlike the MWD transfer, 

are measured by actual reductions in diversions at Imperial Dam, 

changes in cropping patterns will impact aggregate water demand 

and complicate savings measures.  Cropping patterns are 

determined, or at least for a healthy agricultural economy, should 

“The on-farm 
program will 
require 
participation of 
76% to 89% of the 
total farmable 
acres – a daunting 
percentage.” 

“because the QSA 
transfers…are 
measured by actual 
reductions in 
diversions at 
Imperial Dam, 
changes in 
cropping patterns 
will impact 
aggregate water 
demand and 
complicate savings 
measures” 
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be determined by economics, over which the IID has no control.  If 

non-participating farms switch to a higher water-use crop, based 

on the projected demand for that crop for the season, such a 

switch would undo the water savings realized by a participating 

farm. 

 Similarly, all changes in water use bear certain risks to the 

grower.  The grower’s tolerance for that risk will determine the 

necessary price-point for inducement into a water conservation 

program.  Again, however, this tolerance will fluctuate based on 

commodity prices, over which the IID has no control.  

 

         Winter Produce 

 Finally, the land ownership patterns in the IID present a 

challenge.  According to the 2010 Water Department Annual 

Report, 60% of the irrigation farm accounts are owned by tenant 

farmers.  The proposed On-Farm Efficiency Conservation 

Program, in the most technical terms, would currently require 

Jack Motter
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landowner authorization for implementation of conservation 

infrastructure contracts.  Although this requirement certainly 

makes sense when the required participation levels are high and 

the contracts are for terms of years, there appears to be no 

rationale for imposing this requirement on short term contracts, 

such as by crop or equivalent periods of time.  In the end, any 

barriers to voluntary participation present a problem for the IID. 

II. HOW CAN THE IID MAXIMIZE THE LIKELIHOOD OF 
COMPLIANCE WITH THE QSA TRANSFERS AND 
PROTECT ITS WATER RIGHTS? 

 

 As noted, the QSA transfers, unlike the MWD transfer, 

place the risk that the conservation measures will not produce 

sufficient water on the IID.  For example, under the SDCWA 

Agreement, it is an event of default if “[t]he IID fails to transfer 

Conserved Water or Early Transfer Water in the quantities and 

on the schedule specified in this Agreement….”  (SDCWA 

Agreement, at § 15.2(a)).  As also noted, the generation of 

sufficient water through the on-farm program is a daunting task.  

We recommend that the IID take certain practical steps to 

maximize the chance of success of the on-farm program, but to 

also gain acceptance of the fact that the failure to produce 

conserved water through reasonable efforts to induce such change 

“When the 
required 
participation 
levels are high any 
barriers to 
voluntary 
participation 
present a problem 
for IID.” 
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does not indicate that the IID is currently wasting water and 

should not trigger a breach of the QSA transfer.     

A. Practical Strategies to Maximize On-Farm Savings 

 LRPA proposes the following practical strategies to 

maximize the chance of success for the on-farm efficiency 

program.  LRPA and its agricultural consultants have met with 

IID Staff in the development of these recommendations, and it is 

our understanding that many have been, or are in the process of 

being, integrated into the on-farm program. 

1. Determine the proper baseline against which conservation 
will be measured. 

 
 The success of the on-farm conservation program will 

depend, in part, on the proper determination of the baseline 

against which the conservation should be measured, but that is 

not an easy task.  The baseline for diversion established by the 

QSA – 3.1 million acre-feet per year – is a comparatively simple 

matter.  Developing a baseline for the thousands of individual 

fields in the IID, each with its own characteristics and history, but 

that in aggregate must reduce farm deliveries to meet the 

diversion reduction goal, presents a daunting task.  It should, 

however, be one of the first tasks the Board undertakes.  Several 

factors complicate the analysis.   

“The success of the 
on-farm 
conservation 
program will 
depend, in part, on 
the proper 
determination of 
the baseline 
against which the 
conservation 
should be 
measured.”
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 For example, some landowners/growers in the IID have 

long instituted voluntary water conservation measures.  Others 

have not, in particular because the cost of irrigation water is low 

and does not encourage voluntary conservation.  Also, current 

metering of water deliveries is insufficiently accurate for the 

program, and requires the installation of more accurate meters.  

Moreover, cropping patterns have changed over time, making a 

determination of a “baseline” water use for a particular field or 

farm difficult.  

 Water conservation is usually induced through either a 

carrot or a stick approach or, more commonly, a combination of 

the two.  Water conservation under the On-Farm Efficiency 

Conservation Program has to be real, as under the SDCWA 

Transfer Agreement, “[t]he IID effects a transfer of Conserved 

Water under this Agreement by reducing its annual diversion 

(less return flows) from the Colorado River at Imperial Dam by an 

amount equal to the Conserved Water to be transferred.”  Thus, in 

order to reduce deliveries of water to the IID from Imperial Dam, 

the collective actual on-farm use must be reduced.  On the other 

hand, equity is also important; because the savings of water that 

will entitle the landowner to compensation under the program is 

measured against the baseline, the program should, to the 

“Water 
conservation is 
usually induced 
through either a 
carrot or a stick 
approach or, more 
commonly, a 
combination of the 
two.” 
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greatest extent possible, define that baseline in such a way as not 

to punish the landowner who previously undertook conservation 

measures, or excessively reward the landowner who previously 

had a history of high water use that could be reduced with 

comparatively little effort or investment. 

 These two goals of an incentive program are in tension.  To 

the extent the program tries to be more “equitable” by defining 

the baseline in such a way as exclude the past voluntary 

conservation measures, it will lessen the actual wet water 

conservation being produced thereby.  Also, the program has to be 

manageable by IID staff. 

 We recommend that the IID should keep it simple by 

defining the baseline by determining, for each soil type, crop and 

season, a “reasonable” (not actual) use of water for a field 

undertaking defined ordinary irrigation measures.  That number 

should then be compared to the actual water use on the field since 

2003 (the year of the execution of the QSA) and, provided the 

disparity is not outside an accepted tolerance, it should be used as 

the baseline. 

 

“To the extent the 
program tries to be 
more “equitable” by 
defining the 
baseline in such a 
way as exclude the 
past voluntary 
conservation 
measures, it will 
lessen the actual 
wet water 
conservation being 
produced thereby.” 
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 Pump in drain returning seepage to main canal (East Highline Main) 

2. Simplify the process, target larger farm units first, 
and require on-farm efficiency contracts of a 
sufficiently long duration to make the program 
manageable. 

 The success of the on-farm conservation program will 

depend, in part, on the use of contracts with a sufficiently long 

term and with a process that is attractive to landowners and 

farms, while maintaining relative administrative ease.  It is 

initially recommended that contracts for on-farm water 

conservation should be for a term of at least three years.  

Otherwise, the administrative burden on the IID is too great. The 

three year term would cover a variety of crops in rotation, full 

cycles for alfalfa, and provide assurance and incentives for 

investment in on-farm irrigation technology and management 

improvements.  There will undoubtedly be instances for which a 

minimum three year term may not be feasible, and the IID would 

“The success of the 
on-farm 
conservation 
program will 
depend, in part, on 
the use of contracts 
with a sufficiently 
long term and with 
a process that is 
attractive to land 
owners and farms, 
while maintaining 
relative 
administrative 
ease.”

Phil King
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not want to prohibit participation in many such cases. Some 

flexibility would need to be provided for contingencies such as 

fitting with renter contracts.  The Board, however, should make 

the final determination on the minimum length of the contracts at 

the outset of the program. 

 Given the need to involve approximately 80% of the 

farmable acreage in the program, there should be as few barriers 

to participation as possible.  
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3. Bring as many of the system and on-farm efficiency 
programs as possible “in-house.” 

 The QSA conservation requirements will result in the IID 

devoting a significant portion of its mission to water conservation 

for the long-term.  The amount being transferred under the 

QSA—303,000 acre-feet per annum—is roughly 10% of the IID’s 

annual allotment.  This will cause a dramatic shift in the mission 

of the IID—from simply providing low-cost water with good 

service to also undertaking system conservation measures, 

overseeing on-farm conservation contracts, and coordinating these 

two efforts.  As a result, for the term of the QSA, the IID is 

heavily invested in the water conservation business, which is not 

an end in itself, but rather only has value if it serves the needs of 

irrigators and the IID. 

 In general, unique or custom jobs that an organization 

requires are much more effectively contracted out. Routine, long-

term, or permanent functions can achieve an economy of scale 

such that developing the in-house capacity to carry them out is 

the most cost-effective approach.  Cost savings for many of the 

water conservation measures that are necessary to the IID in the  

future could be realized by bringing many of the planning, design 

and maintenance functions in-house.  More importantly, bringing 

such functions in-house will serve to develop the institutional 

“For the term of 
the QSA, the IID 
is heavily 
invested in the 
water 
conservation 
business.” 
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expertise of the IID over the lengthy term of the QSA and any 

similar efforts that may arise in the future. This applies to 

construction, maintenance, and technical/design services. 

 Thus, the IID should re-evaluate its reliance on outside 

contractors for work that will become a long-term or permanent 

function for the IID, and to the greatest degree possible, bring 

that work “in house” and continue to build the in-house capacity 

to perform that work. 

4. Rely on the expertise of the Water Conservation 
Advisory Board to adaptively manage the on-farm 
efficiency program. 

 During LRPA’s visits to the Imperial Valley, we have 

observed that there is a great deal of interest in having the actual 

irrigators, acting through the Water Conservation Advisory 

Board, develop and determine methods to ensure actual, practical 

on-farm conservation methods.  The Imperial Valley is not only 

blessed with plenty of farmland and a year-round growing season, 

it is also blessed with a large and knowledgeable farming 

community.  The on-farm program will depend on participation of 

a significant proportion of that community.  The best interface 

between the IID and the community farming appears to us to be 

the Water Conservation Advisory Board.  The IID should continue 

to meet regularly with that body to develop the program with the 

best information about farming practices.  This is not simply true 

“The on-farm 
program will 
depend on 
participation of a 
significant 
proportion of the 
farming 
community.”
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at the outset; as IID staff has indicated in interviews, the on-farm 

program will have to be adaptively managed,iv particularly as the 

delivery requirements ramp up over time.  The IID should 

continue to work closely with irrigators and with the Water 

Conservation Advisory Board to finalize and implement a simple, 

workable on-farm conservation program. 

 Recently, positive steps were taken toward developing an 

effective on-farm conservation program when the Water 

Conservation Advisory Board presented its recommendations to 

the IID Board. The recommendations include a flexible 

combination of short and long term contracts, and include 

innovative proposals for difficult issues such as reducing tensions 

between landlords and tenants, and establishing a baseline for 

farmers who have already taken conservation measures.  

Implementing the recommendations in a workable program will 

require continued cooperation between the IID and the Water 

Conservation Advisory Board. The recommendations below 

strongly urge the IID Board to support and promote this type of 

involvement through an expanded program of outreach.  

B. Protection of IID’s Water Rights against Claims of Waste of 
Water 

 As described above, the QSA transfers, like the MWD 

transfer, did not transfer water rights from one use and location 
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to a new one.  Instead, they assumed that the IID could conserve 

water, while maintaining agricultural production, and allow 

urban users to benefit from the IID’s conservation.  That this 

approach was taken is largely a product of history and California’s 

chosen approach to dealing with municipal over-reliance on the 

Colorado River.  As described in an earlier section of this Report, 

California had long used more from the Colorado River than it 

had any entitlement for.  Ordinarily, in the West, when a system 

is over-appropriated, the senior water users receive their 

entitlement, and it is the junior users who are curtailed.  In those 

systems, if urban use grows, it is generally required to acquire 

and transfer the senior water rights to meet that need.   

 As applied to this situation, since the IID’s Priority 3(a) 

water rights were fully covered by California’s lawful entitlement, 

it should have been protected in the case of any priority call.  That 

did not happen; instead, the IID has repeatedly faced accusations 

of water waste and has faced external pressure to curtail uses so 

that junior urban water needs can be met.  In Decision 1600, the 

SWRCB essentially forced the IID into the MWD agreement.  

During the final days of the QSA negotiation, the Bureau 

attempted to reduce the IID’s allotment through a Part 417 

proceeding.  California’s belief that it could forestall priority 

“California’s belief 
that it could 
forestall priority 
enforcement by 
squeezing 
“conserved water” 
from IID has put 
IID in a position of 
weakness when 
dealing with the 
1988 MWD 
Agreement and 
the QSA 
transfers.” 
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enforcement by squeezing “conserved water” from the IID has put 

the IID in a position of weakness when dealing with the 1988 

MWD Agreement and the QSA transfers.  However the IID 

chooses to address its QSA obligations, this assumption must be 

challenged.v  

 The following charts demonstrate the end use of water 

within the IID. 

 As shown on Chart 1, main canal spill is small, and the 

storage capacity is valuable to IID operations.  Lateral spill is 

huge, and should the main target for system level improvement. 

The Definite Plan focuses on automation, information flow, and 

reservoirs. Seepage occurs mostly in the main system as most of 

the laterals have been concrete-lined, and a pump-back recovery 

system recaptures some of the main loss.  Direct evaporation is 

relatively small.  The Definite Plan misses opportunities to 

implement main system improvements that dramatically enhance 

potential participation and conservation on-farm, where the big 

water savings are.  Nonetheless, it is important to note that a 

reduction in return flows from system level or on-farm 

conservation will take water from the Salton Sea, whose 

mitigation supply has gone up since 2007, but will end 

(supposedly) in 2017. 

“The Definite Plan 
misses 
opportunities to 
implement main 
system 
improvements that 
dramatically 
enhance potential 
participation and 
conservation on-
farm, where the big 
water savings are.”  
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Chart 1 

 Likewise, the use of water on farms within the IID does not 

reflect waste, although Chart 2 likewise does show areas where 

conservation could occur. 
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Chart 2 

 Farm delivery is carried over from Chart 1. Crop Evapo-

transpiration (“ET”) is why farmers irrigate.  It drives the 

physiological processes that produce yield, quality, and revenue - 

all the reasons farmers are in the business. If anything, the IID 

should want to maximize ET for most given crops, subject to 

market demands and requirements. Tail water is the inevitable 

result of a gravity ditch system, and is not waste.  Farmers can 

either put on too much water or not enough; they will never get it 

perfect.  If one does not put on enough, the irrigation will not 

make it to the end of the field to allow sufficient time to infiltrate 

at the tail, and the tail of the field will be stressed because it is 

not getting enough water. If this is done often enough, the tail of 

the field will be sterilized with salt build-up.  If one puts on more 
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than enough water, one produces tail water, which is far better 

than stunting the crop and ruining the tail of the field.  It can be 

controlled, but it is a tense balance.   

 Tail water should be a primary target of on-farm 

conservation.  Tail water consists primarily of deep percolation 

from on-farm irrigation, which leaches salt out of the root zone, an 

absolutely necessary function.  The tail water at the IID also 

includes canal seepage, which is not necessary for soil health, and 

is not recognized in the Definite Plan.  Tail water can be reduced 

by reducing canal seepage, which will not compromise crop 

production, and by better managing on-farm irrigation. However, 

adequate leaching of salt must be maintained.  More uniform 

application, with sprinkler, drip, or better-managed surface 

irrigation, can achieve the leaching requirement while cutting 

down on the on-farm unintended deep percolation. If farmers are 

not adequately leaching the tail of their fields with surface 

irrigation, then they are likely leaching the head of the field more 

than is necessary. Better control over surface inflow can help 

balance the deep percolation, and achieve the leaching objective. 

While tail water is a target of on-farm and system conservation, 

the leaching function should not be compromised.  

“Tail water 
consists primarily 
of deep percolation 
from on-farm 
irrigation, which 
leaches salt out of 
the root zone, an 
absolutely 
necessary 
function.” 
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 In the 2002 Part 417 proceeding, which the IID rightfully 

and forcefully challenged, the Bureau concluded that the 

maximum reasonable use of water diverted by the IID at Imperial 

Dam was 2,835,500 acre-feet, despite the fact that the IID had 

diverted more than that in 28 of the prior 40 years (see Charts 3 

and 4 on following page).   

Ironically, as a result of the QSA, the IID’s allotment of 

Colorado River Water is even lower: 

3,100,000 afy 
Quantified Priority 3(a) amount under the 
Main QSA Agreement 

Less:  
200,000 afy     Total amount to SDCWA (on a ramp-up 

schedule) under the 1998 IID/SDCWA 
Agreement 

103,000 afy Total to CVWD/MWD (on a ramp-up 
schedule) under the Acquisition Agreements 
(MWD assumes 50,000 afy delivery obligation 
to CVWD after year 46) 

110,000 afy Total amount to MWD (90,000 afy) and 
CVWD (20,000 afy) under the 1988/1989 
Agreements (later adjusted to 105,000 afy) 

67,000 afy Amount conserved by lining the All-American 
Canal; made available to others under the 
Allocation Agreement 

11,500 afy Indian/Misc. PPR Rights; under Main QSA 
Agreement, IID must forbear in an amount to 
allow delivery of this amount to these PPR 
rights; assignable to Prior. 3(a), 6(a), or 7 

2,607,800 afy Total amount available to IID under Priority 
3(a) during QSA, after ramp-up 
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Chart 3 

 
 
 

 

Chart 4 
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 Through the process of conserved water transfers, the IID 

will divert less water than the Bureau determined was a 

reasonable allotment.  It does not follow, however, that the 

amount used by the IID absent the conservation measures is 

waste, and not part of the IID’s water right.  Indeed, even at the 

time of the 417 Proceeding, the IID understood that the reduction 

of in-flows to the valley would result in damage to the local 

environment.vi  The full IID allotment is not an “unreasonable 

use” of water subject to forfeiture or challenge if reasonable 

incentive program fails to induce on-farm savings due to 

economics or other matters outside the IID’s control.  This is 

particularly true in the case of the IID; in an ordinary irrigation 

district immediately adjacent to a river system and with a 

downstream user of water, the water currently called “waste” 

because it flows into the Salton Sea would instead be known as 

return flows subject to downstream re-use.  In a closed system, 

the only water that is truly waste is surface evaporation.   

The IID is geographically situated such that its return 

flows do not actually return to the river system for further use by 

downstream users—instead, they flow to the Salton Sea, and 

support that unique ecological feature.  A drastic reduction in 

return flows will hasten the collapse of the Salton Sea ecosystem. 

“It does not follow 
that the amount 
used by IID 
absent the 
conservation 
measures is waste 
and not part of 
IID’s water right.” 
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While this is currently recognized as a future consequence by all 

closely involved with the QSA, the IID should expect significant 

resistance from various directions as the Salton Sea decline gets 

more and more critical.  The transfer of conserved water to urban 

uses depletes in-flows to the Salton Sea necessary to maintain its 

salinity and elevation.  The QSA transfer is no different in effect 

from the SDCWA installing a desalinization plant on the Salton 

Sea and piping the treated water to the city, an act that would 

surely trigger public outrage. 

 That IID growers could potentially produce the same crop 

yields with less water when the conservation measures are 

subsidized by outside agencies does not mean that the water 

conserved was waste.  Put differently, a “reasonable beneficial 

use” of water does not become unreasonable simply because 

extreme conservation measures could produce additional savings.  

To the extent that the QSA transfer agreements put an absolute 

obligation on the IID to conserve and transfer water beyond that 

which can be accomplished through reasonable efforts, they must 

be reworked.  That is, because the full IID allotment is not an 

“unreasonable use” of water subject to forfeiture or challenge if 

reasonable incentive program fails to induce on-farm savings due 

to economics or other matters outside the IID’s control, the 

“The IID should 
expect significant 
resistance from 
various directions 
as the Salton Sea 
decline gets more 
and more critical.” 

“A ‘reasonable 
beneficial use’ of 
water does not 
become 
unreasonable 
simply because 
extreme 
conservation 
measures could 
produce additional 
savings.” 
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transfer agreements (with the SDCWA and the CVWD, 

particularly) need modification.    

II. THE IID COULD EVALUATE OTHER SYSTEM WIDE 
APPROACHES FOR WATER CONSERVATION. 

While the Boards of Directors of irrigation districts are, and 

should be, measured and conservative in their policies, they 

should also be aware of outside-of-the-box options. The “all-in” 

approach described here is intended to stimulate thought along 

those lines; it would clearly require additional technical design 

and economic assessment.  

The principle focus of the Definite Plan is to involve on-farm 

conservation to the greatest degree possible and to reward 

Irrigators who shoulder the burden of these efforts.  However, only  

if on-farm efforts were to prove  insufficient and only if there were 

sufficient revenues available to pay for costs, not only of 

infrastructure but for environmental mitigation, then the IID would 

be remiss not to at least consider a more dramatic, but  

considerably more expensive, program to completely modernize the 

delivery system, even if such a program requires more expense than 

provided by the QSA and produces more conserved water than 

necessary to meet requirements under the QSA.  That conserved 

water might readily be used to place more lands under irrigation. 

For example, while it has likely been reviewed in the past, the IID 

“While the Boards 
of Directors of 
irrigation districts 
are, and should be, 
measured and 
conservative in 
their policies, they 
should also be 
aware of outside-of-
the-box options.” 
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might evaluate and consider a project that replaces a lateral with a 

pressurized piping system and, if that is successful, implement such 

a project on a wider scale. If this were to prove cost-effective then it 

could result in a system-level improvement that presents great 

potential for improving on-farm savings through reduction in tail 

water and precise irrigation control.  While such an “all-in” 

approach can be implemented on a lateral-by lateral basis, if it is 

successful, its wide deployment has the potential to save more 

water than required by the QSA. The environmental consequences 

of implementing such a system would of course have to be 

thoroughly studied. However, as noted above, should this occur and 

were there to be a greater savings in overall conserved water, IID 

should be prepared to put the excess conserved water to beneficial 

use through 1) increased deliveries, resulting in increased 

production, to existing farms, or 2) developing new irrigated 

acreage. 

 The Definite Plan looks at incremental measures to try to 

develop the required 303 kAF of conserved water, and as stated 

previously, it may fall short.  In its evaluation of lining of laterals, 

the Definite Plan considered only the reduction in seepage, and 

found the alternative to be unattractive as it would cost from $100 

to $500 per acre-foot of reduced seepage. Placing laterals in pipe 
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has the potential to reduce seepage and operational spill from the 

laterals. With estimated annual operational spills of 121 kAF 

(some of which is recaptured and delivered to farms), there is 

potential for much more benefit in the delivery system.   

Further, delivery of water through a piped lateral offers 

much better control for on-farm irrigation. The ability to easily 

and automatically control surface irrigation inflow rate to provide 

a relatively high flow to push water down the field during the 

advance phase, and reduce it as the water nears the tail of the 

field for the storage phase, could reduce tail water substantially. 

Piping would also provide an incentive for conversion to drip or 

sprinkler irrigation (see 6.3 below), which would virtually 

eliminate tail water on the fields that do so.  Estimated at 433 

kAF per year, tail water is clearly a major target for reduction, 

and piping laterals in the delivery system would facilitate this 

process on-farm. 

 Piping laterals offers the option of gravity flow for improved 

control and efficiency of surface irrigation. Another option would 

be to place a filtration unit at the heading of a lateral at the main 

canal and provide pressurized filtered water in a piped lateral. 

The IID already has primary sediment removal at Imperial Dam, 

with the settling basins at the AAC heading.  A sand filter unit at 
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the lateral heading could further filter the water and back-flush 

into the main canal, thus conserving the back-flush water. 

Farmers using drip irrigation systems could then use the water 

with a final filtration unit at their heading. Farmers with 

sprinklers could boost the pressure with no additional filtration. 

Surface water farmers could use the water as-is, though the use 

for surface irrigation would require an increase in the capacity of 

the pipeline.   

Delivering water under pressure, particularly at the lower 

flow rates for drip and sprinkler irrigation, would reduce the 

required pipe size and cost relative to gravity pipe flow. 

Depending on the relative demand for gravity and pressurized 

irrigation on a given lateral, it may even be cost-effective to put in 

a gravity pipe directly off the main canal for surface irrigators and 

a pressurized pipe for drip and sprinkler irrigators. This is 

another system-level improvement that could enhance 

implementation of highly effective on-farm conservation.  

 Many laterals in the IID have already been lined with 

concrete. These would certainly be lower priority for placing in 

pipe, but not out of the question. The drastic reduction in 

operational spill and tail water achievable with a piped supply 

may ultimately justify their replacement. 
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Seepage return into East Highline Main Canal 

 Piping laterals would certainly be a major investment in 

the IID delivery system, but IID is seeking to develop on-farm 

investment in conservation. It is important to understand that the 

interaction between the delivery system and on-farm conservation 

is profound, and simply improving the delivery system as 

described here adds real value to the fields it serves. It also 

creates greater motivation for on-farm conservation measures, 

both in terms of incentive programs using improved surface 

irrigation or conversion to sprinkler or drip, and improved yield 

and quality of crop. 

 The incremental approach of the Definite Plan would 

achieve relatively small on-farm water conservation savings per 

acre that would require a very high level of participation among 

IID constituents to reach the designated targets. The approach 

described here would achieve higher per acre conservation levels 

at the integrated system and on-farm levels, and thus fewer acres 

“Simply 
improving the 
delivery system 
adds real value to 
the fields it 
serves.”

Phil King
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would be required to participate to meet targets.  However, the 

coordination among farmers along entire laterals could be 

problematic. Again, the IID Board must assess its policies 

regarding the relative proportions of carrot and stick in 

incentivizing constituents. 

 The IID invests some resources in dealing with Total 

Maximum Daily Load (“TMDL”) requirements for turbidity in its 

return flows. The source of the turbidity is primarily tail water, 

which picks up very fine particles from farm fields. Drastic 

reduction of tail water would go a long way to reducing this effort, 

potentially even to removing the impairment listing. 

 The main canal system (above the lateral tier) would be a 

lower priority, as there is much less spill from the main system 

(only about 3 kAF/year according to the Definite Plan), the storage 

volume is a valuable reservoir to IID operators, and much of the 

seepage loss is pumped back into the main canal already. Main 

canals are not subject to the demand fluctuations that laterals 

are, because main canal demand is averaged out over a much 

larger number of users that that of the laterals. 

 While the “all-in” approach can be implemented on a 

lateral-by lateral basis, if it is successful, its wide deployment has 

the potential to save more water than required by the QSA. 

“While the “all-in” 
approach can be 
implemented on a 
lateral-by lateral 
basis, if it is 
successful, its 
wide deployment 
has the potential 
to save more 
water than 
required by the 
QSA.”
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Should this occur, the IID should be prepared to put the excess 

conserved water to beneficial use through 1) increased deliveries 

to existing farms, resulting in increased production; 2) developing 

new irrigated acreage; or 3) leasing the water from a strong 

marketing position based on opportunities for use in the previous 

two points.  For these reasons, the IID should evaluate and 

consider a project that replaces a lateral with a pressurized piping 

system and, if that is successful, implement such a project on a 

wider scale. This is a system-level improvement that presents 

great potential for improving on-farm savings through reduction 

in tail water and precise irrigation control. 
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ENVIRONMENT 

Water conservation measures mandated within the IID 

service area, to allow the QSA water transfers, also reduce the 

agricultural runoff which is the Salton Sea's primary source of 

water. Under State Water Resources Control Board Revised 

Water Rights Order 2002-0013, IID is required through 2017 to 

send conserved “mitigation water” to the Sea to maintain the 

Sea’s elevation and salinity at acceptable levels. At the time the 

QSA was executed in 2003, it was envisioned that this mitigation 

water would provide time for the State of California to follow 

through on its commitment to evaluate restoration alternatives 

and commence restoration planning and implementation.vii  

Absent restoration, declining inflows in the years after cessation 

of mitigation water are likely to quickly increase the Sea’s salinity 

to above 60 parts per thousand, severely diminishing the resident 

fish’s reproductive limit and resulting in the collapse of the Sea’s 

ecosystem. 

The State of California undertook commitments to mitigate 

the water transfers’ environmental impacts and to initiate 

restoration efforts at the time the QSA was under negotiation. Both 

within the QSA JPA Agreement and reflected in the Environmental 

Cost Sharing Agreement among IID, SDCWA and CVWD enabling 

the QSA to go forward, the obligation for the State to pay for any 

“Absent 
restoration, 
declining inflows 
in the years after 
cessation of 
mitigation water 
are likely to 
quickly increase 
the Sea’s salinity 
to above 60 parts 
per thousand, 
severely 
diminishing the 
resident fish’s 
reproductive limit 
and resulting in 
the collapse of the 
Sea’s ecosystem.” 
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environmental mitigation costs exceeding the water districts’ 

contribution of $133 million was expressed as an “unconditional 

contractual obligation of the State of California,” which was “not 

conditioned upon an appropriation by the Legislature.”viii  

Legislation was also enacted limiting the water districts’ 

obligations for Salton Sea restoration and providing that “[a]ny 

future state actions to restore the Salton Sea will be the sole 

responsibility of the State of California.”ix 

 Initially, the State appeared committed to funding Salton 

Sea restoration and excess QSA water transfer environmental 

mitigation costs and promised multiple times to do so.  Intervening 

events have made the fulfillment of this promise extraordinarily 

difficult. The State has gone so far as to select a preferred 

alternative for Salton Sea restoration, at a projected cost 

approaching $9 billion, and it has begun the process of 

implementing its Species Conservation Habitat initiative as an 

adaptive management model for future restoration projects.  As a 

result of the State of California’s well-documented financial woes, 

the State may find it difficult if not impossible to appropriate the 

hundreds of millions or billions of dollars necessary to implement a 

comprehensive mitigation and restoration effort in the face of many 

competing priorities and urgent funding needs such as highway 

“…the State may 
find it difficult to 
appropriate the 
hundreds of 
millions or billions 
of dollars necessary 
to implement a 
comprehensive 
mitigation and 
restoration 
effort…” 
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infrastructure, schools, state salaries and the costs of government 

in general.   

The IID’s Petition for Change of SWRCB Revised WRO 2002-

0013 acknowledged this uncertainty in asserting, as the 

fundamental rationale for eliminating the District’s mitigation 

requirement in 2014, the “inaction” of the State and its failure to 

follow through on promises made during QSA negotiations to 

“embark on some form of meaningful restoration of the Salton Sea” 

during the 15 year period from 2003 through 2017, which promises 

also underlay SWRCB expectations as to the usefulness of the IID’s 

provision of the mitigation water to begin with.x    

Moreover, the California Court of Appeal’s interpretation of 

the State’s environmental mitigation funding obligation is not 

encouraging for the prospect of comprehensive and timely 

environmental mitigation funding. A California Superior Court 

judge had invalidated the QSA JPA and related agreements in a 

January 2010 decision, finding that the State’s unconditional 

commitment of an uncertain amount of State funds contravened the 

requirement in the California Constitution that money may be 

drawn from the State Treasury only through an appropriation 

enacted by the Legislature.xi The Court of Appeal reversed the 

Superior Court on the constitutional issue, finding that the 
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imposition of QSA JPA Section 9.2’s unconditional obligation does 

not violate the California Constitution’s appropriation requirement 

just because it does not give the IID and other water districts “the 

right to enforce that obligation by drawing money from the 

Treasury without an appropriation.”xii  If the conditions were to 

arise for the State’s payment of excess mitigation costs and the 

State refused to appropriate the money to pay those costs, then the 

IID would have a breach of contract claim against the State, but 

even if a judgment were obtained against the State to pay these 

costs, it could not be enforced, because separation of powers 

precludes a court from compelling the State Legislature to enact an 

appropriation. The Court concluded: “Thus, in the face of legislative 

intransigence, it is possible the water agencies could be left with an 

unenforceable judgment for the unpaid excess mitigation costs, 

despite the state’s unconditional contractual obligation to pay those 

costs.”xiii Thus, even if there were the “will” to pay an uncollected 

judgment waiting in line with many others, if there is no “way” to 

pay it, then the promise made by the State will prove to be an 

empty one.  

Rather than the IID resting on the assumption of eventual 

State action, our environmental recommendations reflect that it 

would be a far more reasonable course for the IID to take a 

“Thus, in the face 
of legislative 
intransigence, it is 
possible the water 
agencies could be 
left with an 
unenforceable 
judgment for the 
unpaid excess 
mitigation costs, 
despite the state’s 
unconditional 
contractual 
obligation to pay 
those costs.” 
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proactive posture in order to avert an impasse with the State and 

the other water districts over environmental mitigation funding. 

From the improved vantage point of hindsight, such an impasse 

could reveal the QSA set of agreements to have been unsustainable 

from the outset, and to have been based on expectations as to the 

limited scope of the problems to be faced and the extent of external 

support to be provided that will have proved to have been far too 

optimistic or colored by the imperatives of the time to “get the deal 

done.”   This is certainly not to support in any way the proposition 

that the IID must undertake the burden of paying for excess 

mitigation costs; the equities for payment of that cost plainly fall on 

the beneficiaries of the transfer.  However, at this juncture it would 

be unrealistic at best, and perhaps foolhardy at worst, to presume 

that the State will pay for these costs in the face of current political 

and economic circumstances.  To not anticipate this possibility and 

fail to address it now would be a travesty for the Imperial Valley.  

  
I. MITIGATION EFFICIENCIES AND PROSPECTS 

 
A. Mitigation and Habitat Measures Becoming More 

Efficient 

 
Environmental remediation projects surrounding the Salton 

Sea are not a creature of the QSA water transfers alone. The Salton 

Sea has been on a downward elevation projection since the late 

“It would be a far 
more reasonable 
course for the IID 
to take a 
proactive posture 
in order to avert 
an impasse with 
the State and the 
other water 
districts over 
environmental 
mitigation 
funding.” 
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1990s or very early 2000s. This is partly attributable to the 

agricultural water conservation mandates visited upon the IID and 

the previous conserved water transfer to the Metropolitan Water 

District motivated by the California Water Resources Control 

Board’s Decisions 1600, 84-12 and 88-20, as well as the threat of a 

reduction in IID diversions prosecuted by the BOR.  

The QSA JPA began undertaking environmental mitigation 

projects in 2003-2004, after the JPA was created and funded as part 

of the water transfer agreements. Air quality monitoring was 

ordered by the California Water Board as a condition of the QSA 

transfers, and the JPA and the IID have operated and maintained 

six air monitoring stations to identify and predict sources of 

particulate matter emissions. Technically, air quality mitigation is 

not required until after the cessation of mitigation water deliveries, 

but because of the potential seriousness of the problem, some 300 

acres of playa have been covered by the IID with air quality pilot 

projects. Some of these projects have been fashioned to serve dual 

purposes, implementing pilot projects for playa exposure mitigation 

and dust suppression along with enhanced habitat elements of the 

Final Environmental Impact Report and Habitat Conservation Plan 

also ordered within Revised WRO 2002-0013.  



 

90 
 FINAL REPORT 

QSA JPA mitigation expenditures have totaled some $39.5 

million to date. $17.5 million of this has been for Salton Sea 

mitigation water, while $22 million has been spent on actual 

mitigation measures and projects relating to habitat or species 

management and air quality mitigation. The centerpiece of the 

habitat creation effort has been the $5.3 million Managed Marsh 

Complex, constructed as part of the Drain Habitat Conservation 

Strategy (again, ordered by WRO 2002-0013) and Habitat 

Conservation Plan. The Managed Marsh will be built out in three 

phases by 2019 and will encompass 959 acres of higher quality 

habitat for birds and small mammals that are currently found in 

IID canals and drains. The initial phase of 365 acres is currently 

operational and serves as an experimental ground for efficiency and 

effectiveness of water and other resource use, habitat value, 

management techniques and construction impacts. A similar 

amount has been spent on multi-year species surveys required 

under the HCP, and somewhat lesser amounts on burrowing owl 

mitigation and air quality monitoring and pilot projects.  
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  Managed Marsh Complex 

Across the board, the experience gained from these several 

years of designing and implementing mitigation and habitat 

projects, current JPA mitigation and HCP habitat creation 

measures and air quality mitigation pilot projects often “cross-

pollinate”, so to speak, and are being made more effective and cost 

efficient, and less resource intensive. The Red Hill Bay project 

commenced jointly with the U.S. Fish and Wildlife Service in 2010, 

for example, uses water pumped from the Alamo River or 

inundating the bay due to high winds and low berms across the bay 

to create incremental habitat for wading birds even as it mitigates 

playa exposure and dust emissions over a wide area. A similar 

extensive playa flooding project is progressing near the mouth of 

the New River. 

B. Benefits of Accelerated Pace of Mitigation and Habitat 
Creation 

An accelerated pace of mitigation and incremental habitat 

creation may be more effective than the projected rate in tackling 

“JPA mitigation 
and HCP habitat 
creation measures 
and air quality 
mitigation pilot 
projects often 
“cross-pollinate”… 
[becoming] more 
effective and cost 
efficient and less 
resource intensive.” 

IID
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the scope of the current problem. As the Salton Sea’s elevation 

drops over the coming decades, the QSA transfers are expected to 

account for exposure of approximately 40,000 acres of playa. Due to 

the downward elevation trend of the Sea pre-QSA, preliminary 

modeling indicates that around 28,000 acres of new exposure would 

be expected by 2047 even without the transfers, and the same 

models predict approximately 65,000 acres of new playa by 2047 

with the transfers ramping up on schedule. Additional modeling 

indicates that an extraordinarily high 55% of this new playa can be 

expected to be emissive for air quality impacts. 

Current air quality mitigation pilot projects cover 300 acres, 

including the New River and Red Hill Bay playa flooding projects, 

an adjoining Red Hill Bay surfactant project, and some limited 

vegetation enhancement projects, at a cost of $75,000. Because air 

quality mitigation does not officially commence until after the 

cessation of the mitigation water program, achieving the combined 

benefits of more effective and efficient dual-purpose air quality 

mitigation and habitat creation is significantly constrained by the 

SWRCB’s water delivery requirement. The IID’s Petition for 

Change of WRO 2002-0013, lifting the delivery requirement for 

2014-17 and allowing accelerated transfers to SDCWA or MWD, the 

proceeds of which could fund accelerated and expanded habitat 

“Around 28,000 
acres of new 
exposure would be 
expected by 2047 
even without the 
transfers…” 
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creation, presents a number of significant opportunities.  It can be 

an important step toward putting mitigation on pace with the 

anticipated deterioration of the Sea’s condition. It would also allow 

the JPA to take advantage of synergies in project design and water 

delivery infrastructure that will be developed for the State’s Species 

Conservation Habitat program.   And, significantly, it presents an 

opportunity to appear before the SCWRB and dispel any vestiges of 

the principles in early decisions that actions of the IID in 

sustaining the Salton Sea for decades was an unreasonable waste of 

water.  Accordingly, as discussed above in the discussion of water 

conservation, failure to achieve absolute conservation of water with 

the result that runoff is returned to the Sea or diverted for 

mitigation or other purposes, would not be a violation of the rights 

of any junior users. 

C. Early Transition from Mitigation Water and Current 
Prospects for Mitigation and Restoration 

As of early 2012, the State of California was poised to begin 

implementation of its Species Conservation Habitat (SCH) Project. 

This project will restore up to 3,770 acres of shallow water habitat 

at the southern end of the Salton Sea, near the mouths of the 

Alamo and New Rivers, putting into operation habitat 

characteristics and strategies to serve, through adaptive 

management, as a “proof of concept” for future QSA shallow water 

“The IID’s Petition 
for Change of 
WRO 2002-0013… 
can be an 
important step 
toward putting 
mitigation on pace 
with anticipated 
deterioration of 
the Sea’s 
condition.” 
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habitat mitigation and restoration projects.xiv  As already 

suggested, recent design and implementation of IID / JPA habitat 

and air quality projects and studies envision an eventual 

synergistic relationship with State and other agency projects. 

Additionally, the State’s SCH experience could demonstrate the 

viability of more cost- and resource-effective habitat mitigation 

projects to be undertaken by the IID / JPA. 

Meanwhile, a bill before the California Assembly and 

endorsed by the Salton Sea Authority, AB 939, would transfer the 

mandate of the Salton Sea Restoration Council, a State agency 

within the Natural Resources Agency, to the Salton Sea Authority, 

a more locally representative joint powers authority.  This bill has 

been represented as realizing a new governance model to guide 

Salton Sea restoration, given the uncertainty of State 

appropriations for a comprehensive restoration effort. It would 

empower the Authority to undertake a feasibility and effectiveness 

review of mitigation and restoration projects for use in putting 

together an achievable plan for restoring the Sea.    

Though there exist concerns with transferring authority 

away from the State at a time when comprehensive restoration 

becomes more urgent, the IID’s Petition for Change notes the 

State’s refusal in the nine years since the QSA was signed to 
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commit to any restoration plan or funding. The purpose of the 

mitigation water requirement was to maintain the salinity of the 

Sea and its elevation during the period when the State of California 

was expected to be developing, evaluating and beginning to 

implement its restoration alternatives.  According to studies 

projecting Salton Sea conditions decades ahead, ceasing mitigation 

water deliveries in 2014 will have little impact on the long-term 

health of the Sea. Previous model runs suggested that ceasing 

mitigation water early will produce some accelerated playa 

exposure—amounting to approximately 5,000 acres—but that 

results will converge with the 2014-2017 mitigation water delivery 

scenario by about 2030. The IID is currently in the process of 

refining the hydrology model to compare salinity and elevation 

changes if the Salton Sea mitigation water is stopped early, and 

final results are pending.  
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The incremental habitat plans developed by the IID as part 

of the Petition’s environmental review documents, together with a 

locally motivated feasibility study and expanded scope of the IID’s 

habitat projects and funding from an amended Water Board order, 

could spell at least a needed interim step toward accelerated 

mitigation. 

D. Tougher EPA Air Quality Standards and Implications for 
the IID 

 
Another category of environmental regulatory requirements 

not considered as “environmental mitigation costs” within the QSA 

statutory and contractual framework also poses potential economic 

and financial implications for the IID, both as a local landowner 

and as a collection of irrigators. Since 2001 and especially within 
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the past two years, the U.S. Environmental Protection Agency has 

been applying pressure on the County of Imperial and the Imperial 

County Air Pollution Control District to set and meet stronger air 

quality standards.   

In 2004, the EPA issued a finding under the Clean Air Act 

reclassifying Imperial County from a “moderate” to a “serious” 

nonattainment area for emissions of particulate matter of 10 

microns or less, known as “PM10.”xv These elevated dust levels 

were attributed to many sources, but primarily to soil disturbance 

by wind, unpaved roads and agricultural activity. They have been 

cited as causes of premature mortality, aggravation of respiratory 

and cardiovascular disease, decreased lung function, and damage to 

vegetation and ecosystems.  This finding was based on air quality 

readings from 1999 through 2001. This designation triggered the 

need for the Air District to submit State Implementation Plan 

“Regulation VIII” fugitive dust regulations to address significant 

sources of PM10 emissions and to implement thorough Best 

Available Control Measures (“BACM”, defined in part as the 

maximum degree of emission reduction achievable from a source 

category), to be determined on a case-by-case basis considering 

energy, economic, and environmental impacts, as well as other 

costs. 
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In 2005 and 2006, and again in 2009, the Air District 

adopted, and the California Air Resources Board submitted to EPA, 

seven Regulation VIII fugitive dust rulesxvi to bring Imperial 

County into attainment of Clean Air Act standards for PM10.  

Finally, in July 2010, the EPA issued a limited approval and 

limited disapproval of the Air District’s revisions to the State 

Implementation Plan.xvii EPA compared the Air District’s 

regulations with control measures adopted or implemented in other 

areas for similar source categories. EPA found deficiencies in the 

Air District’s approach to regulating unpaved roads, both on-farm 

and non-farm, to regulating tilling and harvesting activities, and to 

imposing BACM measures to control windblown dust from active or 

fallow agricultural fields. The EPA took the position that: 

CAA section 189(b)(1)(B) and EPA guidance require 
that BACM be implemented for all significant source 
categories in serious PM10 nonattainment areas such 
as Imperial County. As explained in our proposal,  we 
determined that each of the subcategories under open 
areas, unpaved roads and agricultural lands below 
meet or exceed the 5 µg/m de minimis level in our 
guidance and are therefore significant source 
categories in Imperial County. 
 
This federal pressure on the Air Pollution Control District 

and Imperial County has the potential to impact IID operations and 

maintenance, as well as Imperial Valley agriculture, construction 

and other economic drivers. First, due to the “serious 

“This federal 
pressure on the 
Air Pollution 
Control District 
and Imperial 
County has the 
potential to impact 
IID operations and 
maintenance, and 
Imperial Valley 
agriculture, 
construction and 
other economic 
drivers.” 
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nonattainment” designation for the Valley, the Air District cannot 

allow any increase in PM10, regardless of source. Second, the Clean 

Air Act empowers the EPA to impose sanctions on air quality 

nonattainment areas beginning 18 months after an official 

disapproval issuance if deficiencies are not corrected.xviii “Level one” 

or “offset” sanctions impose a requirement that new or modified 

sources of emissions for which a permit is required are offset 

elsewhere in a ratio of at least 2:1. The EPA has already imposed 

these “2:1 offsets” on Imperial County as of February of 2012. Six 

months after the first set of sanctions, or in August of 2012, the 

EPA may impose “level two” or “highway” sanctions, under which 

EPA can prohibit the Secretary of Transportation from awarding 

any federal Title 23 grants to the nonattainment area. This would 

halt the approval of infrastructure projects under the Surface 

Transportation Program and the National Highway System, with 

some exceptions for safety projects.  

Thus, while other parties to the QSA suite of agreements 

have little direct stake in the air quality impacts attributable to the 

QSA water transfers after 2017, the IID can potentially be 

significantly impacted by EPA sanctions and Air District efforts to 

comply with EPA standards. Although the IID is taking a strong 

legal position against the County and the Air District in the QSA 

“IID can 
potentially be 
significantly 
impacted by EPA 
sanctions and Air 
District efforts to 
comply with EPA 
standards.”
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CEQA/NEPA cases, from a policy perspective these entities share 

common interests in addressing the environmental problems 

affecting the region. 

 
II. POTENTIAL MITIGATION DEFICITS AND ALLOCATION 

 
A. Prospective Mitigation Deficits 

Reports prepared during QSA negotiations included an 

estimated State “obligation” for environmental mitigation costs of 

$1.15 billion (i.e. costs in excess of $133 million nominal 

contribution by QSA parties). While this figure may have been 

something of a placeholder for the sake of negotiations, it does 

realistically reflect that costs of mitigating reduced elevation and 

increased exposed playa surrounding the Salton Sea could approach 

or exceed $1 billion over and above the QSA parties’ contributions.  

The Owens Lake in east-central California provides a 

cautionary example. About 100 years ago the Los Angeles 

Department of Water and Power began diverting into the Los 

Angeles Aqueduct the river and streams that fed the 100 square-

mile lake, eventually exposing nearly all of its lakebed. Owens Lake 

became the single largest source of pollution in America, producing 

PM10 emissions well over 10 times Clean Air Act standards. In 

1998, the Great Basin Unified Air Pollution Control District and 

the City of Los Angeles reached a settlement according to which the 

“The costs of 
mitigating reduced 
elevation and 
increased exposed 
playa surrounding 
the Salton Sea 
could approach or 
exceed $1 billion 
over and above the 
QSA parties’ 
contributions.” 
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City was required to implement Best Available Control Measures—

including shallow flooding, vegetation management, and gravel 

covering—to suppress windblown dust emissions. In a recent 

lawsuit challenging the State’s demand for further dust abatement, 

the City claims that it has already spent $1 billion to mitigate dust 

over 40 square miles (approximately 25,000 acres) of lakebed and 

plans to spend in excess of $216 million more, not including future 

operation and maintenance costs, for an additional 5 square miles.  

The LADWP operations manager joked that “it would have been 

cheaper to cover the lakebed with dollar bills.”xix 

This estimation of potential excess mitigation costs is also 

useful and significant as an index for potential IID risk in the 

absence of State support. While the QSA suite of statutes and 

agreements purports to relieve the IID of much of its liability for 

mitigating the effects of water conservation to fulfill its transfer 

obligations, it is important to acknowledge that the IID, because it 

owns property and conducts operations in the immediate vicinity of 

the Sea, nevertheless remains exposed to the risk of having 

mitigation measures, with their attendant cost, imposed on it under 

federal environmental regulation and the common law of nuisance. 

The IID also faces the imperative of undertaking massive open-

ended environmental remediation simply as a pre-condition of 

“IID remains 
exposed to the risk 
of having 
mitigation 
measures, with 
their attendant 
cost, imposed on it 
…as well as facing 
the imperative of 
undertaking 
massive open-
ended 
environmental 
remediation.” 
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keeping the Valley livable and its agricultural operations 

sustainable.  

 

  
Chris Austin 
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FINANCIAL 

 
 LRPA engaged the services of consulting CPAs to review 

the IID’s cost accounting and financial projections for the QSA.  

The Appendix to this Report contains detailed charts and graphs 

showing the full result of that analysis.  The purpose of this 

portion of the Report is not in any way to provide a criticism of 

what the accounting records show to have been policy choices of 

the Board.  Rather, these data have been produced and checked 

by the CFO for the IID and simply illustrate what is, not what 

should be.  Based on these findings, the Report strongly 

recommends that the IID rigorously segregate the revenues and 

expenses from the QSA from those of the ordinary Water 

Department operations as it has begun to do. The Report also 

recommends that projections of breakeven points and alternative 

sources of revenue be identified and planned for as the inevitable 

changes in the operation of the QSA take place.  Finally, the 

financial data are intended to reflect the potential of a shortfall in 

revenues even if the QSA continues for the full term of the 

agreements. 

 Finding 1:  As Chart 1 illustrates, from 2003-2010, the QSA 

generated a surplus of $118,492,426.  That money has been used 

to cover the IID Water Department’s depreciation expense of 
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$117,281,513, even though the assets being depreciated largely 

consist of non-QSA infrastructure.  In the absence of more 

information to the contrary, the net result of this practice appears 

to be an indirect support of IID water rates through QSA 

revenues. Over the long-term, this is not a sustainable practice in 

the absence of a substantial infusion of revenue from other 

sources. 

 

Chart 1 

 Finding 2:  As Chart 2 illustrates, the IID 40-Year 

Financial Model projects the use of QSA surplus revenues to cover 

the replacement costs of the IID Water Department, even though 

the infrastructure is largely non-QSA related.  Again, this appears 

to result in a redirection of funds in support of the IID Water 

Department in general. 

“The net result 
of this practice 
appears to be an 
indirect support 
of IID water 
rates through 
QSA revenues 
which, over the 
long-term, is not 
a sustainable 
practice.” 
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Cumulative Effect of IID Water Dept. & MWD  

on QSA Surplus 

2007 - 2047 

Projected Surplus - QSA $2,635,405,734 

Projected Deficit - IID Water Dept. & MWD (347,829,171) 
(w/o depreciation) 

Projected IID Water Dept. Replacement Costs (1,385,053,890) 

Projected Surplus/(Deficit) $902,522,673 
 

Chart 2 

 Finding 3:  As Chart 3 illustrates, the IID 40-Year 

Financial Model projects a very narrow margin of 1% over forty 

years on $7.87 billion in Water Transfer adjusted revenue.  The 

risk IID assumed in the QSA would justify a much higher margin 

of protection. Indeed, any financial projection over forty years, 

based on year one assumptions, is likely to misstate the total final 

costs of the project and/or miscalculate the total revenues. 

Anticipating costs to increase over those projected in water 

Revenue: $4,563,702,413
Loans and Grants: 513,622,232
Less Expenses: (4,834,002,741)
Less Capital Expenditures: (591,151,075)

Projected Surplus/(Deficit) -$347,829,171
(w/o depreciation)

Projected Surplus/(Deficit) - IID Water Dept. & MWD
2007-2047
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projects is standard engineering practice.  Because the price of 

water is set forth in the agreements, the revenue predictions in 

the 40-Year Financial Model are likely accurate. However, a 

looming question for the IID is how accurate the cost projections 

are and how reasonable the assumptions that drove those 

projections are.  Given how incredibly close the margin is, these 

assumptions need to be well-founded.  Moreover, even if the 

current assumptions are accurate, circumstances are likely to 

change on a forty-year horizon.  Indeed, change based upon 

environmental, economic and engineering factors is inevitable.  

Already, the anticipated costs for fallowing have increased and 

the State has ceased to be a party bound to actually produce cash 

or restore the Sea.  Air quality mitigation costs could be much 

higher in light of federal regulation. The IID and SDCWA have 

petitioned to change the use of Sea restoration protection water 

which would alter revenue streams if permitted. Furthermore, the 

IID and SDCWA have amended the terms of their agreement 

several times (the current version is the 5th Amended and 

Restated Agreement). 

“A looming 
question for the 
IID is how 
accurate the cost 
projections are 
and how 
reasonable the 
assumptions that 
drove those 
projections are.”
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Chart 3 

 Finding 4: While there are multiple reasons for perhaps 

doing so, when the total costs are aggregated over the term of the 

amounts reflected in the 40-Year Model’s time horizon prepared 

by the IID, the IID appears to be selling water to CVWD and 

sending mitigation water to the Salton Sea below its cost, for a net 

loss of $976 million over that time frame.  During that time, the 

IID will deliver 10,321,000 acre-feet of water either to CVWD, 

SDCWA or the Salton Sea.  The total projected water-transfer 

expenses and related capital expenses for that time period are 

$4.9 billion, making a per unit cost for the delivery of conserved 

water of $472 per acre-foot.  Over the same period, the IID is 

selling conserved water to SDCWA for an average price of $907 

per acre-foot, to CVWD for an average price of $228 per acre-foot, 

Projected 
Revenue  

$7,877,955,839 
Projected Costs 
$7,778,009,695 

Surplus/(Deficit),  
$99,946,144 

Projected QSA Revenues and Costs ‐ 40 Year Model 
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and to the JPA Entity for the Salton Sea for an average price of 

$122 per acre-foot. 
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Chart 4 

 Finding 5:  The IID 40-Year Financial Model indicates that 

the IID will issue $39,270,100 in debt over the term of the model.  

Debt financing of capital projects is entirely appropriate, but with 

the issuance of debt, the IID assumes additional risks beyond 

those contained in the QSA agreements. This becomes 

particularly significant when one considers that the General 

Counsel for the IID indicated in an open meeting that, although 

he considered that the State would uphold its payments for excess 

mitigation costs, in his view the State of California could not 

exercise a “veto” over mitigation choices by not signing on to 

mitigation proposals. He based his argument on the fact that, in 

“With the issuance 
of debt, the IID 
assumes 
additional risks 
beyond those 
contained in the 
QSA agreements.” 

* Net capital = cost less loans and grants 
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the agreements related to funding, the State had the obligation in 

good faith to approve such proposals and it would be strange if the 

State Department of Game and Fish recommended mitigation 

measures and the State then refused to recommend them. On the 

issue of non-payment and the inability of the parties to pay 

without the assistance of the State, he asserted the view that if 

revenues were not forthcoming, mitigation could stop; were 

mitigation to stop, the SWRCB would not allow the transfers to 

take place.  Without transfers, the revenue stream from those 

transfers would also stop.  The question, of course, arises, what 

about the commitments to the federal agencies to engage in 

mitigation and the obligation to pay for the bonds executed to 

ensure mitigation, based on the anticipated revenue stream? 
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Finding 6:  As Chart 5 illustrates, with just a few reasonably-

anticipated changes in the assumptions contained in the 40-Year 

Financial Model, the projected 1% surplus can easily become a 

deficit.  For the following, we assumed: (1) that the State’s 

promised Salton Sea mitigation backstop would not materialize, 

(2) that, as the IID/SDCWA Petition to the SWRCB indicated, the 

State would not undertake the promised restoration of the Salton 

Sea, but that some form of restoration would have to be 

performed, (3) that the IID would continue to subsidize the Water 

Department as has occurred and is projected in the 40-Year 

Financial Model, (4) a 5% cost overrun on the water conservation 

programs, and (5) a 10% cost overrun on the mitigation expenses. 

  

“With just a few 
reasonably-
anticipated 
changes in the 
assumptions 
contained in the 
40-Year 
Financial Model, 
the projected 1% 
surplus can 
easily become a 
deficit.” 
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IID Water & QSA Analysis of 40 Year Plan 
Deficit 

Revenue Cost 
QSA Revenue  8,737,822,819  
Loans and Grants  290,538,720  
Mitigation Revenue Above JPA Cap (not 
received from state)  (1,150,405,700) 
Revenue Adjusted  7,877,955,839  

Costs 
Subsidies for Other IID Programs (IID 
Water deficit and replacement cost in QSA 
capital expenditures)  1,732,883,061  
Water Conservation Costs Projected 
(anticipated 5% over 40 year plan)  3,554,165,723  
Environmental Costs (anticipated 10% over 
40 year plan)  1,938,742,966  
Salton Sea Remediation Costs (5% of 
Preferred Alternative)  450,000,000  
Other QSA Costs (from 40 year plan)  1,245,542,464  
Total Costs  8,921,334,213  

Surplus (Deficit)  (1,043,378,374) 
 

Chart 5 

 

 RECOMMENDATION:  The IID should immediately and 

rigorously segregate QSA funds from Water Department funds, 

and, at least initially, carefully document the overall benefits of 

the improvements made to the entire conservation program 

anticipated in the QSA.  This is not to suggest that use of funds 

that could be replaced by bonding or other sources is not 

necessarily a bad outcome.  Rather, it is one policy view.  But the 

“The IID should 
immediately and 
rigorously 
segregated QSA 
funds from Water 
Department funds, 
and—at least 
initially—not allow 
the QSA funds to 
subsidize the Water 
Department.”   



 

112 
 FINAL REPORT 

long-term consequences of this practice need to be fully evaluated 

for multiple reasons.  First, until the IID has more experience 

with the costs associated with the increasing levels of conserved 

water to comply with the QSA, the IID must ensure that the 

revenue streams and conservation measures reach an optimal and 

reliable balance.  It is important to understand that the IID 

operates as one cohesive and integrated unit.  As expenditures are 

made on the system as a whole, these inure to the benefit of the 

conservation program and ultimately the recipients of conserved 

water.  This needs to be thoroughly and carefully documented.   
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CONCLUSIONS AND RECOMMENDATIONS 

 The collection of agreements referred to as the Quantification 

Settlement Agreement (“QSA”) involves what has been described as 

the largest agriculture-to-urban water transfer in United States 

history.  The documents creating the transfer are voluminous, and 

the endeavor has been complicated by multiple policy twists and 

turns as well as decades of litigation.  The complexity of the 

transfer is due in part to its unique nature; in traditional water 

rights transfers, the agricultural use of water is terminated to allow 

urban users to make use of the water right.  The purchase price 

paid on behalf of urban users covers not only the water, but also the 

lost opportunity of continued farming by agricultural users.   

 The QSA has as its core the laudable goal of preserving the 

benefits of agriculture while at the same time allowing new urban 

uses.  It purports to achieve this result through conservation and 

full coverage of the environmental externality costs by the State of 

California.  Two critical ingredients to this plan are self-evident: (1) 

that the proposed conservation actually works to produce a 

win/win; and (2) that the State pays for the externality costs.  The 

need for the parties to hypothesize a conservation and 

environmental win/win scenario is largely a product of history.  

This Report could not conceivably document all of this complex 
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history, but hopefully it provides a flavor of the process that 

brought us to this point. 

 California has long over-relied upon the Colorado River, with 

the result that its use exceeds its lawful entitlement.  The IID’s 

entitlements, however, are senior enough to be nearly coextensive 

with California’s entitlement.  California’s problem of overuse of the 

Colorado River is not the IID’s problem, but as the senior user on 

an over-appropriated river, the IID has no choice but to deal with 

the consequences of this overuse.  This is not to say that the State 

of California’s overuse entitles it to turn to the IID to solve the 

water crisis.  Rather, the law of supply and demand and the 

political penchant for governments to seek to redefine rights in 

resources so that they can wield them for political gain have put the 

IID in the political crosshairs.   

 The IID has been under constant attack since the State 

Water Resources Control Board’s Decision 1600 was issued.  There, 

the SWRCB determined that the IID’s use of water, although 

beneficial, was unreasonable because the excess irrigation runoff 

going into the Salton Sea was “waste.”  The United States Bureau 

of Reclamation likewise put pressure on the IID through its 

abortive Part 417 proceeding.  Both of these proceedings led to the 

IID engaging in conserved water transfers.  By forcing such 
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transfers on the IID, California attempted to have its cake and eat 

it too.  Rather than reducing aggregate consumption by enforcing 

priorities or engaging in the transfer of water rights from senior 

agricultural uses to junior municipal ones, the QSA is an attempt to 

maintain both uses, generating water for municipal uses through 

conservation, spurred by the additional incentive of the State 

picking up all of the environmental costs that exceed $133,000,000.   

 At every step of the way, these choices have resulted in 

litigation.  This Report does not address the wisdom of the ongoing 

litigation or defenses to it.  Instead, it provides recommendations 

that the IID could implement, which would, in the view of the 

authors, represent the first step on a critical path towards the 

ultimate preservation of a sustainable water supply for the 

Imperial Valley.  Critical to this calculus is that the IID must reject 

in every forum, both publicly and privately, the concept that by 

preserving the Salton Sea, the IID is a wasteful entity which does 

not deserve the water delivered to it under its early priority date.  

To the contrary, the IID and its predecessors-in-interest created the 

bulk of the water rights in the State of California under the 

doctrine of prior appropriation, and holds those rights in trust for 

future generations of irrigators and residents of the Valley who 

receive direct and indirect benefits as a result.  In so doing, the IID 
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has been, and will continue to be, a responsible partner in the 

coalition of water users utilizing the Colorado River. 

 This Report makes several findings and recommendations as 

it relates to the QSA transfers in the following categories: (1) 

Institutional/Legal, (2) Conservation, (3) Environmental, and (4) 

Financial.  The Findings and Recommendations are not segregated 

insofar as they dependent upon one another.  Those Findings and 

Recommendations are: 

A. Institutional/Legal: 

 Preservation of the air quality and other environmental 

interests of the Imperial Valley are values which have been 

publicly embraced by the IID.  Avoiding liability for 

shouldering a share of this responsibility should not be 

considered an end goal, unlike avoiding liability for an 

automobile accident, or discharging an obligation in a 

bankruptcy proceeding, for example.  

 The IID has provided extensive support for the fisheries, bird 

estuaries and other environmental amenities brought to the 

region by the Salton Sea.  Even though the IID could not 

conceivably pay all the costs of restoration, the IID should 

not consider itself a disinterested spectator of the death of 

the Salton Sea. 
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 The Definite Plan Report expended millions of planning 

dollars to involve individual irrigators in the on-farm 

conservation program.  The IID is exercising its best efforts 

to make this on-farm conservation plan work as it evolves.  

The IID should never accept the argument in any forum that 

it was the intent of the Board to guarantee water to any third 

party if good faith conservation efforts fail. 

 Decisions in legal cases can only preserve the status quo; 

they cannot order solutions which would preserve the water 

rights in the Valley, protect the environment of the Valley or 

provide leadership by the IID Board.  Accordingly, while the 

IID should vigorously defend its position in litigation, these 

defenses will not be sufficient to protect the needs of present 

and future generations of residents in the Valley. 

 Because efforts in conservation can lead to short term dollar 

benefits to the IID as a political institution, and because 

development of infrastructure and reduced fees for water users are 

both laudable goals, it is understandable that bottom line 

outcomes and reduced fee burdens may dominate Board activity.  

However, the IID is not a private corporation with the bottom 

line as the sole goal of its stockholders.  It is a political 

subdivision that cannot constitutionally go out of business. It 
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cannot accept unconscionable risk with the remedy of 

someday going into bankruptcy.  Rather, the IID is the main 

economic and environmental engine for a community.  It 

cannot lose sight of this fact.   

 When parties are in litigation, the inevitable result is that 

the opposing party is presumed to be the enemy. That is not 

true among the parties in the Imperial Valley. The 

environment of the Imperial Valley, the Salton Sea and the 

local institutions that protect it are not the enemies of the 

IID.  While litigation over water rights is as old as the 

western United States, irrigators who are being asked to 

engage in conservation within the Imperial Valley are not 

the enemies of the IID.  It is vital that the litigation mindset 

not be allowed to bleed over into the policy goals of the IID, 

and that the institutions themselves solve their problems 

rather than allow the Courts to keep them apart.  

 The IID must resist in every forum the citation of SWRCB 

Decision 1600 for the principle that the actions of the IID, in 

providing irrigation runoff to the Salton Sea, were or are 

wasteful.  While the flooding of lands in 1984 was not a 

reasonable use, that principle has no application today.  At 

every opportunity, whether in the Court of public opinion, 
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before the SWRCB, or before any federal agency, that 

principle must be rejected. 

 The IID must continue expanding its emerging principles of 

transparency, and explaining the benefits of its efforts in 

creating an early priority Colorado river water right for 

California; namely, how this enables sustainable production 

of food products at a time when the California economy has 

shifted radically, and how the IID is a steward for the 

environment of the Valley and the region. 

B.  Conservation: 

 The type of water transfer utilized by the QSA—a conserved 

water transfer—differs from most water rights transfers in 

the western United States.  Rather than transferring the 

right to use water from one location to the next, it seeks to 

maintain both agricultural and municipal uses by generating 

conserved water savings.  Unlike a more typical water rights 

transfer, where the transferor need only cease irrigation to 

make the water available at another location, there is a risk 

here that the IID will not be able to produce the water 

necessary for the QSA through system and on-farm 

conservation measures.  We recommend the following 
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practical considerations related to the implementation of the 

on-farm program: 

o The most important initial step for the Board to take is 

to determine the proper baseline against which on-

farm conservation will be measured.  We recommend 

that the IID keep it simple by defining the baseline by 

determining, for each soil type, crop and season, a 

“reasonable” (not actual) use of water for a field 

undertaking defined ordinary irrigation measures.  

That number should then be compared to the actual 

water use on the field since 2003 (the year of the 

execution of the QSA) and, provided the disparity is 

not outside an accepted tolerance, it should be used as 

the baseline. 

o Given the high participation rates required to make 

the program a success (79%-80% of farmable acreage), 

the IID must balance administrative ease of 

enrollment in the program against the attractiveness 

of the program to each landowner.  We recommend 

that the IID simplify the enrollment process, target 

larger farm units first, and require that on-farm 
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efficiency contracts, in most cases, be at least four 

years in order to make the program manageable.   

o Because the QSA will ultimately result in 10% of the 

IID’s annual allotment being conserved—changing the 

mission of the IID from delivery of water to delivery 

and conservation of water—it is important to develop 

the institutional expertise for this changed mission.  

We recommend that the IID re-evaluate its reliance 

upon outside contractors for work that will become a 

long-term or permanent function for the District, and 

to the greatest degree possible, bring that work “in 

house” and continue to build the in-house capacity to 

perform that work. 

o The IID should rely upon the expertise of the Water 

Conservation Advisory Board to adaptively manage 

the on-farm efficiency program.  The program will 

necessarily evolve over time and the IID should 

continue to communicate with, and rely upon, the 

considerable technical information and farming talent 

in the Imperial Valley. 
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 At the same time, the IID’s delivery of water is not, nor 

should it be, considered waste, even if conservation efforts 

funded by others use less water.  Because a conserved water 

transfer attempts to maintain both the agricultural and 

municipal uses of water through conservation rather than 

the transfer of water rights, any agreement to transfer 

conserved water must recognize the potential limitation on 

the transferor to produce the conserved water.  Any 

voluntary program to induce on-farm conservation, even if 

perfectly executed, may not produce the amount of water 

sought due to external factors such as economics.  The point 

below which incentives fail to produce the conserved water 

should be viewed as the point beyond which any conserved 

water transfer cannot go.  To the extent that the QSA 

agreements impose an absolute obligation to produce 

conserved water, without regard to whether such 

conservation is possible, they need modification. 

 The principle focus of the Definite Plan is to involve on-farm 

conservation to the greatest degree possible and to reward 

irrigators who shoulder the burden of these efforts.  

However, only if on-farm efforts were to prove insufficient 

and only if there were sufficient revenues available to pay for 
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infrastructure and environmental mitigation costs, then the 

IID would be remiss not to at least consider a more dramatic, 

but considerably more expensive, program to completely 

modernize the delivery system, even if such a program 

requires more expense than provided by the QSA and 

produces more conserved water than necessary to meet 

requirements under the QSA.  That additional conserved 

water might readily be used to place more lands under 

irrigation.  For example, while it has likely been reviewed in 

the past, the IID might evaluate and consider a project that 

replaces a lateral with a pressurized piping system and, if it 

proves successful, implement such a project on a wider scale.  

If this were to prove cost-effective, it could result in a system-

level improvement that would present great potential for 

improving on-farm savings through reduction in tail water 

and precise irrigation control.  While such an “all-in” 

approach can be implemented on a lateral-by lateral basis, if 

it were to be successful, its wide deployment would have the 

potential to save more water than required by the QSA.  The 

environmental consequences of implementing such a system 

would, of course, have to be thoroughly studied. However, as 

noted above, should this occur and were there to be a greater 
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savings in overall conserved water, IID should be prepared to 

put the excess conserved water to beneficial use through 1) 

increased deliveries to existing farms, resulting in increased 

production; or 2) developing new irrigated acreage. 
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C.  Environmental: 

 The QSA water transfers as currently designed and 

implemented impose a serious and multifaceted 

environmental risk on the IID, the County of Imperial, the 

Imperial Valley and the Salton Sea ecosystem: the State of 

California administrative and financial leadership will not be 

forthcoming to prevent potential environmental injury and 

costs from exceeding those allocated by agreement to the 

QSA partners.  

 Any suggestion that the IID is insulated from the fallout of 

State inability or unwillingness to fulfill its environmental 

obligations ignores the fact that the IID does not operate in 

isolation from the health of the regional economy, regulatory 

compliance and ecosystems.  

 The potential environmental injury and costs are already 

becoming realized, while the necessary State leadership, 

despite some recent accomplishments, still appears less than 

forthcoming.  

 A proactive posture on the part of the IID is needed to 

readjust the burden of this set of uncertainties, and prompt a 

more adequate and accelerated approach to Salton Sea 
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mitigation and restoration, in order to make the QSA water 

transfers sustainable over the long term.  

Accordingly, this Report offers the following 

recommendations:    

 The QSA water transfers can only remain sustainable if 

the accelerating pace and costs of necessary mitigation 

and eventual restoration are incorporated into the 

operational parameters of the QSA as a comprehensive 

affirmative program for a sustainable ecosystem, economy 

and regulatory climate, rather than being conceived as a 

potential “liability” to be minimized and avoided.  The IID 

should work with State and Federal natural resource 

agencies, the Salton Sea Authority and environmental 

experts to develop short term and far-sighted proposals 

for undertaking combined habitat creation and air quality 

mitigation at an accelerated pace. The Board should also 

indicate to its JPA partners that the anticipated costs for 

mitigation in excess of the cap on QSA party expenditures 

should be allocated among the beneficiaries of the 

transfer. 
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 Ongoing litigation and negotiations between the Imperial 

County Air Pollution Control District and the U.S. 

Environmental Protection Agency regarding Clean Air 

Act Fugitive Dust rules will to a large extent determine 

the regulatory environment in which agricultural and 

construction activities can be commenced and maintained, 

including funding and permitting constraints as a result 

of EPA sanctions.  Although the IID is formally in an 

adversarial relationship with the County and APCD 

regarding QSA litigation, the IID should work 

affirmatively with the County and APCD to oppose EPA 

sanctions that could impose unnecessary costs on IID and 

the community. At a minimum, the IID Board should 

request regular updates from APCD officials on the 

progress of EPA negotiations and litigation, and how 

these may impact the IID and regional agricultural and 

economic operations.  

 Underlying the environmental risks imposed on the IID 

was the principle sometimes cited from SWRCB Decision 

1600 that agricultural runoff sustaining the Sea could be 

characterized as an unreasonable and wasteful use of 

water, along with federal pressure to transfer the water 
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proceeds of feasible IID conservation away from the Sea 

to the urban coastal water districts. Should the principle 

suggested by Decision 1600 be implicated in the context of 

future negotiations, administrative proceedings or 

litigation, the IID must clearly and formally reject this 

principle in public forums and before the State Water 

Resources Control Board.  

D.  Financial: 

 A review of the past financial statements as well as the forty-

year financial model reveals that QSA revenues have been, 

and may continue to be, used to cover the Water 

Department’s depreciation and replacement costs, even for 

non-QSA related infrastructure.  The practical and long term 

effects of this practice must be carefully evaluated, and a 

conclusion reached as to how and whether this practice 

should continue in the way it has to this point.   

 The margin to hedge against risk produced by the IID’s forty-

year, $7.87 billion investment in the QSA is only about 1%.  

For projects of this magnitude and changes over time, this 

margin may well prove to be insufficient to justify the risk 

absorbed.   Already, only one decade into the program, the 
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IID and SDCWA have petitioned the SWRCB to make a 

significant change to the original plan. 

 Part of the cause of this small margin is the low price of the 

water being made available to the Salton Sea through the 

JPA entity and of the water made available to the CVWD 

when compared to the actual potential for costs over the life 

of the project.   

 The IID will issue $39,270,100 in debt over the term of the 

model.  Because debt is based upon anticipated revenues, 

debt financing requires accepting additional risk because it is 

based upon the assumption of the revenue stream continuing 

uninterrupted by political, legal, economic, climate-related 

and other changes. 

 A few not unreasonable changes in the assumptions 

underlying the forty-year plan would produce a significant 

shortfall of $1,043,378,374.   The IID should immediately and 

rigorously continue, as it is beginning to do, to account for 

and segregate QSA funds from Water Department funds.   

 The IID should conduct a complete analysis of how the QSA 

funds should be utilized in the future, based on the estimates 

of future risk due to political, legal economic, climate-related 
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and other changes.  Under no circumstances should the IID 

allow a practice to continue if it has not fully analyzed the 

degree of risk associated with it.  To act only after a crisis 

occurs could prove devastating to the IID.  
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 At the time of submission of the final report, LRPA will provide formal 
Resolutions for the Board appointing the General Manager, qualified staff 
person, representative from LRPA, Board members and persons from the 
community to serve on five committees charged with developing the critical 
path for addressing issues raised in the Report. 

• Community Outreach Committee - developing systems for improving 
communication and linkages with the community and formulation 
of extensive public relations campaign to demonstrate benefits of the 
Imperial Valley Irrigation, the Salton Sea, and the historical and legal 
equity held by IID in its water rights. 

• Financial Committee - develop standards for the accounting and periodic 
reporting of QSA revenues and expenses, and determine the appropriate 
mechanism for the segregation of QSA funds from the general IID Water 
Department funds. 

• Conservation Committee - working with the Water Conservation Advisory 
Board, develop an adaptive management strategy for the on-farm 
conservation measures.  Make recommendations to the Board on:  (1) the 
proper baseline against which on-farm conservation will be measured, (2) 
the appropriate length of on-farm conservation contracts, and (3) the 
solicitation process for signing farms up to the program.  Investigate the 
feasibility of the “all-in” approach developed by Dr. Phil King. 

• Environmental Committee - will analyze the realistic scope and costs of 
environmental mitigation related not only to species but also to air 
quality. It will review the extent to which choices will be driven by federal 
law relating to air quality as well as the probability that state funding will 
be forthcoming.  It will establish timelines for completion of mitigation 
work as well as identify funding commitments required and, to the 
greatest degree practicable based upon reasonable and actual funding 
sources, when funding may not be sufficient to cover costs.  

• QSA Readiness Committee - given the probability of drought on the 
Colorado, the emerging role of Mexico and the IBWC, the evidence 
indicating that at any time the mitigation funds would be insufficient, 
resulting in a refusal of the SCWRB to allow further transfers, that the 
federal agencies may erroneously attempt to step in and reassert 
dominance under 417, this committee needs to evaluate and provide a 
succinct report on the consequences of an immediate financial shortfall 
should revenues and the capacity of the IID to respond to this shortfall 
decrease, and develop plans to ensure that the failure to plan does not 
cause injury to the IID. 
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ENDNOTES 

                                                 
i “Water uses are measured in two ways, by amount withdrawn and by amount consumed. 
Water withdrawn is water diverted from its natural course for use, and may be returned later 
for future use. Water consumed is water that is incorporated into a product or lost to the 
atmosphere through evaporation and transpiration and cannot be reused. Water consumption 
is the most important indicator, since some part of withdrawn water can usually be reused.”  
(National Water Commission, Water Policies for the Future 6 (1973).) 
ii (See also Pacific Institute, Hazard: The Future of the Salton Sea With No Restoration 
Project (2006) at 1.) 
iii In response to arguments that putting return flows into the Salton Sea is a reasonable use, 
the Court observed: “IID is also in error in contending that all ‘beneficial’ uses are 
‘reasonable’ …The fact that a diversion of water may be for a purpose ‘beneficial’ in some 
respects (as for desalination of lakes or generation of electric power) does not make such use 
‘reasonable’ when compared with demands or even future demands, for more important 
uses.”  (Imperial Irrigation District v. State Water Resources Control Board, 225 Cal. App. 
3d 548, 275 Cal. Rptr. 250, 265-66 (1986).) 
iv For a general description of adaptive management, see J.B. Ruhl & Robert L. 
Fischman, Adaptive Management in the Courts, 95 Minn. L. Rev. 424 (2010). 
v Each irrigation district has its own unique hydrology, and the constituent 
farmers and district staff adapt their management to fit. It is very easy to take 
operational loss numbers out of context, but two facts should be kept in mind. 
First, irrigation takes a lot of water. It uses more water than all other diversions 
of water by mankind.  The numbers associated with irrigation hydrologic budgets 
tend to be large. Second, a loss is not always a loss. For example, Elephant Butte 
Irrigation District (“EBID”) in southern New Mexico is nationally regarded as a 
progressive, innovative district. The conveyance system that EBID uses to convey 
water from its diversion points on the Rio Grande to constituent farmers’ 
headgates is earth lined, and approximately 40 percent of the diverted water 
seeps into the canal beds before making it to the headgate.  While this might 
seem wasteful, it is anything but.  Canal seepage is the largest source of recharge 
to the local aquifer system.  Storage of water in Elephant Butte Reservoir incurs 
large evaporation losses, and the capacity is comparatively limited.  By 
recharging the groundwater system in times of plentiful surface water supply, 
the farmers of EBID have a drought reserve that has kept them viable for the 
past two years.   
vi As noted by IID attorney David Osias, “As a terminal lake with farm runoff as 
the primary source of inflow, the Salton Sea exists today only because of irrigated 
agriculture in the Imperial and Coachella Valleys. …  Any reduction in IID water 
deliveries, or any increase in irrigation efficiency that reduces IID irrigation 
drainage, causes a reduction of inflow to the Salton Sea and a corresponding 
negative environmental impact on the species which nest and feed there.”  David 
Osias & Thomas Hicks, 43 C.F.R. Part 417 Does Not Authorize Federal Agency 
Adjudication of IID Beneficial Use of Colorado River Water, 14 W.-Nw. J. of 
Envtl. L. & Pol’y 1499, 1508 (2008). 
vii See Revised Order WRO 2002-0013 at 3 (“This requirement mitigates project 
impacts to the Salton Sea for a long enough period to provide time to study the 
feasibility of long-term restoration actions and begin implementation of any 
feasible restoration projects.”).   
viii QSA JPA Agreement, Section 9.2. 
ix SB 654 (2003). 
x Petition for Change at 1-4. See also Revised WRO 2002-0013, at 3.  
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xi The Constitution’s “appropriation requirement” at Article XVI, sec. 7. See Court 
of Appeal slip op. at 7.  
xii Court of Appeal slip op. at 47. 
xiii Id. at 47-48. 
xiv California Natural Resources Agency, Notice of Completion & Environmental 
Document Transmittal (Aug. 10, 2011)  Retrieved February 28, 2012 from 
http://www.water.ca.gov/saltonsea/docs/eir2011/NoticeOfCompletion_081111.pdf  
xv Finding of Failure To Attain and Reclassification to Serious Nonattainment; 
Imperial Valley Planning Area; California; Particulate Matter of 10 Microns or 
Less, 69 Federal Register 48792 (Aug. 11, 2004). 
xvi Rules 800-806, available at 
http://www.co.imperial.ca.us/AirPollution/Web%20Pages/RULES%20AND%20REGULATI
ONS.htm 
xvii Final Rule: Revisions to the California State Implementation Plan, Imperial 
County Air Pollution Control District, 75 Federal Register 39366 (July 8, 2010). 
xviii Clean Air Act Sections 110(m) & 179(a).  
xix Krystal Chang, “Los Angeles’ Water Wars: Revisiting Owens Lake”, Metropolis 
Magazine (June 13, 2004)., available at 
http://www.metropolismag.com/story/20040613/los-angeless-water-wars-
revisiting-owens-lake.   
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The	  review	  consists	  of	  the	  evaluation	  of	  IID	  audited	  financials	  from	  2003	  through	  
2010,	  QSA	  Annual	  Statements,	  40-‐year	  financial	  plan,	  and	  numerous	  QSA	  
agreements	  and	  documents	  created	  for	  IID	  in	  implementing	  the	  QSA.	  
	  
The	  first	  section	  is	  the	  financials	  from	  2003	  through	  2010	  was	  done	  to	  understand	  
the	  financial	  independence	  of	  the	  QSA.	  	  The	  financials	  through	  the	  years	  have	  
evolved	  with	  changes	  in	  revenue	  with	  the	  QSA	  revenue	  being	  line	  items	  in	  the	  
financials,	  but	  the	  expenses	  are	  very	  comingled	  with	  the	  IID	  water	  accounts.	  	  The	  
QSA	  according	  to	  the	  QSA	  Annual	  Reports	  consists	  of	  four	  (4)	  separate	  entities	  dash	  
Water	  Transfer,	  Local	  Entity,	  HCP-‐NCCP,	  and	  Western	  Lands.	  	  The	  remaining	  two	  (2)	  
groups	  of	  IID	  Water	  accounts	  are	  Water	  Sales	  and	  MWD.	  	  	  
	  
The	  Water	  Transfer	  chart	  provides	  the	  detail	  accounting	  regarding	  the	  QSA	  to	  the	  
transfers	  for	  San	  Diego,	  CVWD,	  Salton	  Sea	  with	  costs	  for	  the	  JPA	  entities.	  	  The	  two	  
(2)	  JPA	  entities	  are	  the	  Local	  Entity	  created	  for	  fallowing	  per	  the	  agreement	  through	  
2018	  and	  HCP-‐NCCP	  on	  the	  environmental	  work.	  	  The	  Local	  Entity	  and	  HCP-‐NCCP	  
have	  their	  separate	  accounts,	  where	  the	  contribution	  and	  reimbursements	  of	  these	  
entities	  are	  recorded.	  	  The	  Western	  Land	  was	  formed	  to	  purchase	  the	  surplus	  land	  
with	  the	  ability	  to	  use	  it	  for	  environmental	  mitigation	  and	  fallowing.	  
	  
The	  financials	  from	  2003	  through	  2010	  were	  derived	  through	  coordination	  with	  IID	  
financial	  staff	  which	  reviewed	  the	  2009	  and	  2010	  trial	  balance	  to	  create	  a	  
relationship	  of	  the	  revenue	  and	  expenses	  as	  they	  tie	  to	  four	  (4)	  QSA	  entities	  as	  
discussed	  above.	  	  	  This	  information	  was	  used	  in	  separating	  the	  QSA	  from	  IID	  Water	  
Financials.	  	  	  An	  example	  of	  this	  process	  is	  shown	  for	  2009	  and	  2010	  exhibits	  1	  and	  2.	  	  
This	  separated	  the	  QSA	  four	  (4)	  entities	  on	  the	  columns,	  and	  it	  created	  a	  total	  cost	  
for	  QSA,	  the	  remaining	  revenue	  or	  expenses	  were	  for	  IID	  Water	  and	  MWD.	  	  The	  cash	  
balances	  from	  the	  IID	  Annual	  Report	  were	  used	  to	  make	  sure	  that	  the	  relationships	  
of	  costs	  to	  cash	  balance	  stayed	  accurate	  throughout	  this	  process.	  	  The	  ties	  that	  were	  
created	  between	  the	  IID	  Financial	  Audit	  and	  water	  accounts,	  and	  were	  used	  to	  
create	  the	  same	  relationships	  between	  2003	  through	  2008.	  	  	  
	  
	  
We	  created	  two	  (2)	  spreadsheets	  showing	  the	  IID	  Water	  Sales	  with	  MWD	  revenue	  
and	  expenses	  and	  QSA	  revenues	  and	  expenses	  from	  2003	  through	  2010.	  	  This	  is	  
shown	  as	  exhibits	  3	  and	  4.	  	  The	  depreciation	  and	  amortization	  costs	  are	  only	  being	  
taken	  from	  IID	  Water	  and	  MWD	  at	  IID	  financial	  staff	  request.	  	  The	  majority	  of	  the	  
depreciation	  is	  IID	  Water	  and	  MWD.	  	  During	  this	  time	  period	  the	  QSA	  has	  minimal	  
depreciation	  and	  in	  the	  future	  the	  QSA	  will	  not	  have	  major	  assets	  with	  its	  planned	  
structure.	  
	  
	  
In	  review	  of	  this	  analysis	  with	  the	  combined	  revenue	  of	  QSA	  and	  IID	  Water	  Sales	  
with	  MWD	  shows	  in	  the	  following	  chart	  a	  surplus	  of	  $25	  million	  from	  2003	  through	  
2010.	  	  This	  includes	  $836	  million	  revenue	  less	  $693	  million	  expenses,	  and	  $117	  
million	  of	  depreciation.	  



	  

	  
	  
This	  data	  below	  displays	  the	  QSA	  compared	  to	  the	  Water	  IID	  from	  years	  2003	  to	  
2010.	  	  IID	  Water	  Sales	  with	  MWD	  had	  revenue	  of	  $537	  million,	  expenses	  of	  $513	  
million,	  provision	  of	  deprecation	  and	  amortization	  of	  $117	  million	  and	  a	  deficit	  of	  
($92)	  million.	  	  QSA	  had	  revenue	  of	  $298	  million	  and	  expenses	  of	  $180	  million	  with	  a	  
surplus	  of	  $118	  million.	  	  This	  ties	  to	  the	  chart	  above	  showing	  that	  the	  total	  surplus	  
was	  $25	  million.	  
	  
	  
	  

	  
	  

Revenue,	  	  
836,450,170	  	  Expenses,	  	  

693,456,500	  	  

Provision	  for	  
Depreciation	  and	  
Amorization,	  	  
117,281,513	  	  

Surplus	  (De^icit),	  	  
25,712,157	  	  

2003-‐2010	  QSA	  and	  Water	  IID	  Revenue	  
and	  Expense	  Analysis	  

Water	  IID	  Rate	  &	  
Customer	  Revenue,	  	  

537,795,519	  	  

QSA	  Revenue	  ,	  	  
298,654,651	  	  

Water	  IID	  Rate	  &	  
Customer	  
Expenses,	  	  
513,294,275	  	  

QSA	  Expenses,	  	  
180,162,225	  	  

Provision	  for	  
Deprication	  and	  
Amortization,	  	  
117,281,513	  	  

Water	  IID	  Surplus	  
(De^icit)	  After	  
Depreciation,	  	  
(92,780,269)	  

QSA	  Surplus	  
(De^icit),	  	  

118,492,426	  	  

Other,	  	  
328,554,208	  	  

2003-‐2010	  QSA	  Compared	  to	  Water	  IID	  



The	  next	  few	  graphs	  review	  the	  revenue,	  expenses,	  and	  surplus	  or	  deficit	  between	  
IID	  Water	  Sales	  with	  MWD	  and	  QSA.	  	  The	  revenue	  of	  QSA	  compared	  to	  Water	  IID	  
with	  MWD	  shows	  how	  the	  QSA	  revenue	  starts	  very	  slowly	  with	  its	  first	  significant	  
increase	  was	  in	  2006	  and	  2007;	  primarily	  the	  lands	  sales	  with	  Western	  Farm.	  	  In	  
2009	  and	  2010,	  the	  San	  Diego	  water	  transfer	  started	  growing	  with	  increase	  
quantities	  and	  the	  agreement	  number	  5	  changes	  the	  rate	  structure.	  	  The	  growth	  is	  
shown	  in	  the	  water	  sales	  on	  an	  annual	  basis	  throughout	  this	  time	  period.	  
	  

	  
	  
	  
The	  expenses	  of	  QSA	  from	  2003	  through	  2010	  are	  61%	  with	  the	  water	  transfer	  
operation,	  and	  25%	  for	  the	  debt	  with	  the	  Western	  Farm	  Land	  purchase.	  	  The	  Water	  
Sales	  major	  expense	  category	  is	  O&M	  of	  Irrigation	  and	  Dams	  and	  O&M	  of	  the	  All	  
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American	  Canal.	  	  The	  expenses	  for	  both	  QSA	  and	  Water	  Sales	  expenses	  are	  growing	  
on	  an	  annual	  basis	  as	  shown	  in	  the	  graph	  below.	  
	  

	  
	  
	  
The	  surplus/deficit	  for	  QSA	  as	  shown	  on	  the	  next	  page	  is	  a	  combination	  of	  Western	  
Farm	  Sales	  in	  the	  mid	  years	  within	  2010	  was	  the	  water	  transfer.	  	  The	  surplus	  for	  
Water	  Sales	  with	  MWD	  is	  5%	  over	  revenue	  before	  depreciation	  and	  amortization.	  
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The	  surplus/deficit	  after	  depreciation	  and	  amortization	  is	  ($92)	  million.	  	  The	  
depreciation	  doubled	  in	  2009	  and	  2010	  with	  the	  completion	  of	  the	  All	  American	  
Canal,	  which	  was	  a	  major	  contribution	  to	  the	  deficit	  to	  the	  Water	  Sales	  with	  MWD	  as	  
shown	  in	  the	  graph	  on	  the	  next	  page.	  	  
	  

	  (20,000,000)	  

	  -‐	  	  	  	  

	  20,000,000	  	  

	  40,000,000	  	  

	  60,000,000	  	  

	  80,000,000	  	  

	  100,000,000	  	  

	  120,000,000	  	  

QSA	  Surplus	  (De^icit)	  
Water	  IID	  Surplus	  
(De^icit)	  Before	  
Depreciation	  

QSA	  Compared	  to	  IID	  Water	  Net	  Surplus	  

2010	  

2009	  

2006	  

2005	  

2004	  

2003	  

2008	  

2007	  



	  
	  
	  
	  
The	  next	  two	  graphs	  show	  the	  Water	  Sales	  with	  MWD	  and	  QSA	  and	  are	  displayed	  as	  
separate	  graphs	  from	  2003	  through	  2010	  in	  order	  to	  see	  all	  the	  relationships	  of	  
revenue,	  expenses,	  depreciation,	  and	  surplus/deficit	  as	  it	  relates	  to	  both	  groups.	  	  	  
	  
The	  Water	  Sales	  with	  MWD	  in	  the	  graphs	  show	  the	  slight	  margin	  between	  revenue	  
and	  expenses,	  which	  does	  not	  include	  required	  surplus	  for	  its	  depreciation	  or	  future	  
replacement	  cost.	  	  This	  depreciation	  began	  doubling	  in	  2009	  with	  the	  All	  American	  
Canal	  completion.	  
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The	  QSA	  revenue	  and	  expenses	  show	  the	  surplus	  created	  in	  this	  period.	  	  As	  shown	  in	  
the	  surplus	  bar,	  there	  are	  four	  (4)	  years	  in	  which	  the	  QSA	  accumulated	  the	  majority	  
of	  its	  $118	  million	  surplus.	  	  This	  was	  in	  2006	  and	  2007	  in	  lands	  sales	  with	  Western	  
Farms.	  	  The	  2008	  and	  2010	  surplus	  was	  generated	  with	  the	  water	  transfer	  
comprising	  the	  majority.	  	  	  

	  (100,000,000)	  

	  -‐	  	  	  	  

	  100,000,000	  	  

	  200,000,000	  	  

	  300,000,000	  	  

	  400,000,000	  	  

	  500,000,000	  	  

	  600,000,000	  	  

Water	  IID	  
Rate	  &	  
Customer	  
Revenue	  

Water	  IID	  
Rate	  &	  
Customer	  
Expenses	  

Water	  IID	  
Surplus	  
(De^icit)	  
Before	  

Depreciation	  

Provision	  for	  
Deprication	  

and	  
Amortization	  

Water	  IID	  
Surplus	  
(De^icit)	  
After	  

Depreciation	  

IID	  Water	  Revenue	  and	  Expense	  Analysis	  	  

2010	  

2009	  

2008	  

2007	  

2006	  

2005	  

2004	  

2003	  



	  
	  
The	  QSA	  and	  Water	  Sales	  with	  MWD	  on	  a	  cash	  basis	  throughout	  this	  period	  are	  
showing	  a	  surplus	  for	  both	  groups.	  	  However	  a	  driver	  that	  results	  in	  a	  deficit	  of	  
($92)	  million	  is	  the	  depreciation	  and	  amortization	  cost	  creating	  a	  fund	  for	  future	  
replacement	  costs,	  which	  is	  a	  normally	  accounted	  for	  any	  utility	  trying	  to	  maintain	  
their	  assets	  operating	  at	  full	  production	  with	  minimal	  down	  time	  for	  its	  customers.	  
	  
As	  we	  conclude	  the	  review	  of	  the	  2003	  through	  2010	  period,	  we	  analyzed	  the	  40-‐
year	  plan	  of	  the	  IID	  Water	  excepting	  the	  assumptions	  of	  the	  model	  provided	  by	  the	  
IID	  financial	  and	  water	  group.	  	  These	  assumptions	  come	  from	  review	  of	  all	  the	  
documents	  and	  parameters	  required	  to	  implement	  the	  QSA	  and	  Water	  Sales	  from	  
2007	  through	  2047.	  
	  
	  

	  (50,000,000)	  

	  -‐	  	  	  	  

	  50,000,000	  	  

	  100,000,000	  	  

	  150,000,000	  	  

	  200,000,000	  	  

	  250,000,000	  	  

	  300,000,000	  	  

QSA	  Revenue	  
QSA	  Expenses	  

QSA	  Surplus	  
(De^icit)	  

QSA	  Revenue	  &	  Expense	  Analysis	  

2010	  

2009	  

2008	  

2007	  

2006	  

2005	  

2004	  

2003	  



The	  40-‐year	  model	  created	  by	  IID	  financial	  staff	  with	  input	  from	  the	  water	  group	  is	  
shows	  a	  cash	  basis	  surplus	  of	  $902	  million.	  	  	  This	  is	  shown	  on	  a	  spreadsheet	  as	  
exhibit	  number	  5	  with	  revenue	  of	  $13.3	  billion	  and	  expenses	  of	  $10.5	  billion	  and	  a	  
surplus	  of	  $2.7	  billion.	  	  IID	  has	  planned	  $804	  million	  of	  loans	  and	  grants	  with	  capital	  
expenditures	  of	  $2.6	  billion	  with	  a	  net	  capital	  funding	  expenditure	  of	  ($1.8)	  billion.	  	  
The	  planned	  surplus	  over	  the	  40-‐year	  period	  is	  $902	  million.	  
	  
The	  revenue	  planned	  is	  shown	  by	  two	  (2)	  groups	  of	  Water	  Sales	  with	  MWD	  and	  
QSA.	  	  The	  revenue	  for	  Water	  Sales	  with	  MWD	  is	  34%	  of	  the	  $13.3	  billion	  or	  $4.4	  
billion	  for	  the	  40-‐year	  period.	  	  QSA	  is	  making	  up	  66%	  of	  the	  planned	  revenue	  stream	  
or	  projected	  $8.7	  billion.	  	  As	  discussed	  earlier,	  the	  QSA	  is	  made	  up	  of	  the	  Water	  
Transfer,	  Local	  Entity,	  NCP-‐HCCP,	  and	  Western	  Farm	  Land.	  	  This	  revenue	  ratio	  for	  
the	  40-‐year	  plan	  is	  shown	  in	  the	  graph	  below.	  
	  
	  

	  
	  
The	  planned	  expenses	  for	  the	  40-‐year	  period	  from	  2007	  to	  2047	  is	  $10.5	  billion	  
with	  46%	  for	  Water	  Sales	  with	  MWD	  or	  $4.8	  billion.	  	  The	  QSA	  is	  54%	  of	  the	  total	  
expenses	  or	  $5.7	  billion.	  	  This	  ratio	  is	  very	  high	  for	  Water	  Sales	  with	  MWD	  on	  the	  
expense	  side	  with	  only	  $4.4	  billion	  of	  revenue	  throughout	  this	  same	  time	  period.	  	  
The	  relationship	  is	  shown	  in	  the	  graph	  on	  the	  following	  page.	  
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The	  surplus	  analysis	  shows	  the	  revenue	  of	  $13.1	  billion	  is	  50%	  in	  this	  40-‐year	  
period.	  	  The	  expenses	  of	  $10.6	  billion	  are	  projected	  at	  40%,	  which	  remains	  a	  10%	  
surplus	  at	  $2.7	  billion.	  	  The	  relationship	  is	  shown	  in	  the	  pie	  chart	  graph	  below.	  	  We	  
will	  be	  reviewing	  later	  the	  viability	  of	  the	  planned	  surplus	  between	  the	  two	  (2)	  
groups.	  
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The	  cumulative	  effect	  on	  cash	  is	  shown	  on	  the	  graph	  below.	  	  This	  projected	  effect	  on	  
cash	  on	  the	  40-‐year	  plan	  is	  a	  surplus	  of	  $902	  million.	  	  This	  is	  based	  on	  the	  last	  graph	  
showing	  a	  surplus	  of	  $2.7	  billion,	  loan	  and	  grants	  of	  $804	  million	  and	  capital	  
expenditures	  of	  $2.6	  billion.	  	  This	  brings	  net	  capital	  funding	  expenditure	  of	  ($1.8)	  
billion,	  which	  brings	  a	  cumulative	  surplus	  effect	  on	  cash	  of	  $902	  million.	  
	  
	  

	  
	  
	  
The	  Water	  Sales	  with	  MWD	  have	  projected	  revenue	  of	  $4.5	  billion,	  expenses	  of	  $4.8	  
billion	  with	  a	  surplus/deficit	  of	  $(270)	  million.	  	  It	  should	  be	  noted	  MWD	  has	  
projected	  $713	  million	  of	  revenue	  and	  $712	  million	  of	  expenses,	  which	  has	  no	  effect	  
on	  the	  surplus/deficit.	  	  It	  is	  planned	  loan	  and	  grants	  of	  $513	  million	  with	  capital	  
expenditures	  of	  $591	  million	  with	  a	  net	  capital	  funding/expenditure	  of	  $(77)	  
million.	  	  	  The	  spreadsheet	  is	  exhibit	  6	  showing	  the	  40-‐year	  plan	  actuals	  and	  
projected	  costs	  with	  a	  cumulative	  deficit	  effect	  on	  cash	  of	  ($347)	  million.	  
	  
The	  surplus	  analysis	  of	  Water	  Sales	  with	  MWD	  on	  the	  40-‐year	  plan	  is	  a	  ($270)	  
million	  deficit.	  	  This	  is	  water	  sales	  with	  $3.8	  billion	  revenue,	  $4.1	  million	  of	  
expenses,	  MWD	  with	  $713.4	  million	  revenue,	  and	  $712.8	  million	  of	  expenses.	  	  This	  

Revenue,	  	  
13,301,525,232	  	  

Expenses,	  	  
10,587,099,429	  	  

Loan	  &	  Grants,	  	  
804,160,952	  	  

Capital	  
Expenditures,	  	  
2,616,064,082	  	  

Cumulative	  Effect	  
on	  Cash,	  	  

902,522,673	  	  

Other,	  	  
3,518,586,755	  	  

2007	  -‐	  2047	  IID	  Water	  &	  QSA	  Cumulative	  
Effect	  on	  Cash	  



shows	  MWD	  with	  a	  $500	  thousand	  surplus	  and	  the	  total	  surplus	  with	  Water	  Sales	  
with	  MWD	  a	  deficit	  of	  ($270)	  million.	  	  This	  is	  shown	  on	  the	  graph	  below.	  

	  
	  
The	  cumulative	  effect	  of	  cash	  for	  Water	  Sales	  with	  MWD	  is	  a	  deficit	  of	  ($347)	  
million.	  	  The	  deficit	  is	  based	  on	  the	  graph	  above	  reflecting	  ($270)	  million	  with	  the	  
additional	  cost	  with	  loans	  and	  grants	  of	  $513	  million	  and	  capital	  expenditures	  of	  
$591	  million.	  	  This	  has	  a	  net	  capital	  funding/expenditure	  of	  ($77)	  million	  with	  a	  
cumulative	  deficit	  effect	  on	  cash	  of	  ($347)	  million.	  	  This	  is	  shown	  on	  the	  graph	  
below.	  
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The	  QSA	  consists	  of	  Water	  Transfer,	  Western	  Lands,	  Local	  Entity	  and	  HCP-‐NCCP,	  
which	  makes	  up	  the	  revenue	  and	  expenses.	  	  The	  revenue	  of	  the	  QSA	  projected	  by	  the	  
40-‐year	  plan	  is	  $8.7	  billion	  with	  expenses	  of	  $5.7	  billion,	  which	  creates	  a	  surplus	  of	  
$2.9	  billion.	  	  The	  QSA	  has	  planned	  loans	  and	  grants	  of	  $290	  million	  with	  capital	  
expenditures	  of	  $639	  million	  with	  a	  net	  capital	  funding	  expenditure	  of	  ($349)	  
million.	  	  This	  brings	  a	  cumulative	  surplus	  effect	  on	  cash	  of	  $2.6	  billion.	  	  The	  IID	  
Water	  Replacement	  Cost	  is	  in	  the	  QSA	  as	  a	  capital	  expenditure,	  which	  has	  no	  
financial	  benefit	  to	  QSA.	  	  The	  only	  benefit	  is	  to	  IID	  water	  users	  with	  a	  cost	  of	  $1.38	  
billion	  with	  a	  net	  cumulative	  surplus	  effect	  on	  cash	  of	  $1.89	  billion.	  	  This	  is	  shown	  in	  
spreadsheet	  as	  exhibit	  7.	  
	  
The	  revenue	  of	  QSA	  as	  stated	  before	  effect	  is	  based	  on	  four	  (4)	  groups,	  in	  which	  the	  
water	  transfer	  is	  98%	  of	  the	  total	  QSA.	  	  The	  other	  three	  (3)	  entities	  comprise	  2%	  of	  
the	  QSA	  revenue.	  	  The	  water	  transfer	  projected	  revenue	  is	  $8.6	  billion	  of	  the	  total	  
$8.7	  billion	  revenue	  of	  QSA.	  	  The	  total	  of	  the	  projected	  of	  the	  other	  three	  (3)	  groups	  
is	  $138.6	  million.	  	  This	  is	  shown	  in	  percentages	  in	  a	  graph	  below.	  
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The	  QSA	  expenses	  are	  85%	  or	  $4.9	  billion	  with	  the	  Water	  Transfer.	  	  The	  remaining	  
QSA	  expense	  is	  for	  debt	  service	  comprising	  12%	  or	  $700	  million	  and	  3%	  or	  $149	  
million	  for	  the	  other	  entities.	  	  This	  is	  shown	  in	  the	  graph	  below.	  
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The	  QSA	  surplus	  is	  $2.9	  billion,	  which	  is	  based	  on	  $8.7	  billion	  of	  revenue	  and	  $5.7	  
billion	  of	  expenses.	  	  The	  water	  transfer	  in	  this	  40-‐year	  period	  is	  the	  major	  
component	  of	  the	  QSA	  with	  98%	  of	  the	  revenue	  and	  85%	  of	  the	  expenses.	  	  This	  is	  
shown	  in	  the	  graph	  below.	  
	  

	  
In	  summary,	  the	  QSA	  cumulative	  effect	  on	  cash	  is	  $2.6	  billion.	  	  This	  is	  based	  on	  the	  
surplus	  of	  $298	  billion	  in	  the	  graph	  above	  with	  additional	  costs	  for	  loans	  and	  grants	  
of	  $290	  million	  and	  capital	  expenditures	  of	  $639	  million.	  	  This	  provides	  a	  net	  capital	  
funding	  expenditure	  of	  ($349)	  million	  with	  a	  cumulative	  effect	  on	  cash	  of	  $2.6	  
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billion.	  	  This	  is	  shown	  in	  the	  graph	  below.	  	  It	  should	  be	  recalled	  the	  expenses	  related	  
to	  the	  $2.6	  billion	  have	  not	  been	  analyzed.	  
	  

	  
	  
	  
The	  QSA	  has	  additional	  IID	  Water	  Replacement	  Costs	  that	  are	  reflected	  in	  the	  capital	  
expenditures,	  which	  is	  benefiting	  the	  IID	  water	  customers.	  	  This	  replacement	  has	  no	  
benefit	  for	  the	  QSA	  operation.	  	  The	  cash	  impact	  is	  a	  cost	  of	  $1.4	  billion	  and	  the	  
cumulative	  effect	  on	  cash	  is	  a	  surplus	  of	  $1.25	  billion.	  	  	  This	  is	  shown	  in	  graph	  below.	  
	  

	  
	  
The	  Water	  Transfer	  is	  the	  main	  component	  of	  the	  revenue	  from	  the	  QSA	  groups,	  and	  
are	  analyzed	  to	  determine	  the	  major	  components	  of	  revenue	  and	  expenses.	  	  The	  
revenue	  is	  a	  total	  of	  $8.6	  billion	  with	  San	  Diego	  Transfer	  making	  up	  $6.2	  billion	  and	  
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the	  JPA	  Mitigation	  Reimbursement	  making	  up	  $1.5	  billion.	  	  The	  expense	  total	  is	  $5.2	  
million	  with	  the	  Environmental	  Obligation	  O&M	  making	  up	  $1.7	  billion	  and	  
Efficiency	  Conservation	  Program	  making	  up	  $2.6	  billion.	  	  The	  water	  transfer	  has	  a	  
surplus	  of	  $3.3	  billion	  after	  revenue	  and	  expenses.	  	  The	  loan	  and	  grants	  of	  $290	  
million	  and	  capital	  expenditures	  of	  $639	  million,	  this	  has	  a	  net	  capital	  
funding/expenditure	  of	  ($349)	  million.	  	  The	  cumulative	  effect	  on	  cash	  is	  $3	  billion.	  	  
There	  is	  an	  additional	  cost	  for	  the	  IID	  water	  users	  for	  capital	  replacement	  on	  their	  
system	  funded	  by	  QSA	  at	  a	  cost	  of	  $1.4	  billion.	  	  This	  cost	  has	  a	  cumulative	  surplus	  
effect	  on	  cash	  of	  $1.6	  billion.	  	  The	  spreadsheet	  showing	  this	  data	  is	  in	  exhibit	  8.	  
	  
Strikingly	  the	  revenue	  for	  the	  Water	  Transfer	  is	  73%	  or	  $6.2	  billion	  for	  San	  Diego	  
Transfer,	  and	  only	  8%	  or	  $718	  million	  for	  CVWD,	  and	  15%	  for	  Salton	  Sea	  and	  JPA	  
Mitigation	  Reimbursements	  making	  up	  $1.6	  billion.	  	  This	  is	  shown	  in	  graph	  below.	  
	  

	  
	  
The	  expenses	  for	  Water	  Transfer	  is	  a	  total	  of	  $5.2	  billion	  with	  52%	  of	  the	  cost	  or	  
$$2.6	  billion	  for	  the	  Efficiency	  Conservation	  Program	  O&M	  expense,	  which	  included	  
the	  On-‐Farm	  Conservation.	  	  The	  next	  major	  expense	  is	  the	  Environmental	  Obligation	  
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for	  Operation	  and	  Maintenance	  comprising	  35%	  or	  $1.7	  billion.	  The	  remaining	  13%	  
or	  $838	  million	  is	  the	  administration,	  fallowing,	  internal	  transfers,	  and	  debt	  service.	  	  
This	  is	  shown	  in	  the	  graph	  below.	  
	  

	  
	  
	  
The	  Water	  Transfer	  surplus	  is	  therefore	  $3.4	  billion	  based	  on	  revenue	  of	  $8.6	  billion	  
and	  expenses	  of	  $5.2	  billion.	  	  The	  major	  component	  of	  the	  revenue	  is	  the	  San	  Diego	  
Transfer	  as	  shown	  in	  the	  revenue	  information	  above.	  	  	  The	  CVWD	  is	  significantly	  
smaller	  although	  the	  quantity	  is	  near	  to	  50%	  received	  by	  San	  Diego.	  	  This	  is	  shown	  
in	  graph	  on	  the	  next	  page.	  
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The	  cumulative	  effect	  on	  cash	  is	  $3	  billion	  based	  from	  graph	  above	  with	  $3.3	  billion	  
surplus	  from	  revenue	  and	  expenses.	  	  The	  additional	  source	  of	  revenue	  is	  the	  loans	  
and	  grants	  of	  $290	  million	  and	  capital	  expenditures	  of	  $639	  million.	  	  This	  results	  in	  	  
a	  net	  capital	  funding/expenditure	  of	  ($349)	  million.	  	  This	  is	  shown	  in	  graph	  below.	  
	  

	  

Revenue,	  	  
8,599,210,948	  	  

Expense,	  	  
5,221,737,427	  	  

Surplus	  (De^icit),	  	  
3,377,473,521	  	  

Other,	  	  
3,377,473,521	  	  

2007	  -‐	  2047	  Water	  Transfer	  Surplus	  
Analysis	  	  	  	  

Revenue,	  	  
8,599,210,948	  	  

Expenses,	  	  
5,221,737,427	  	  

Loan	  &	  Grants,	  	  
290,538,720	  	   Capital	  

Expenditures,	  	  
639,859,117	  	  

Cumulative	  Effect	  
on	  Cash,	  	  

3,028,153,124	  	  

Other,	  	  
3,668,012,241	  	  

2007	  -‐	  2047	  Water	  Transfer	  Cumulative	  
Effect	  on	  Cash	  



An	  additional	  Water	  Transfer	  Cost	  is	  for	  IID	  Water	  Replacement	  Cost	  of	  $1.4	  billion;	  
these	  are	  the	  QSA	  capital	  expenditures	  for	  the	  IID	  Water	  system.	  	  This	  cost	  brings	  
the	  cumulative	  surplus	  effect	  on	  cash	  down	  to	  $1.64	  billion	  for	  any	  unforeseen	  
changes	  required.	  	  This	  is	  shown	  in	  graph	  below.	  
	  

	  
	  
	  
A	  snapshot	  of	  the	  QSA	  and	  IID	  Water	  Sales	  with	  MWD	  shows	  the	  drain	  of	  QSA	  cash	  
to	  support	  	  IID	  Water	  Operations.	  	  The	  40-‐year	  plan	  for	  IID	  Water	  with	  MWD	  cash	  is	  
a	  deficit	  of	  ($347)	  million.	  	  	  The	  QSA	  capital	  expense	  for	  replacement	  cost	  for	  IID	  
water	  system	  is	  $1.4	  billion,	  which	  creates	  a	  $1.7	  billion	  reduction	  of	  cash	  from	  QSA.	  	  
The	  cumulative	  cash	  effect	  is	  a	  surplus	  of	  $902	  million.	  	  This	  is	  shown	  in	  the	  graph	  
below.	  
	  

	  

Cash	  before	  IID	  
Water	  

Replacement	  Cost,	  	  
3,028,153,124	  	  

IID	  Replacement	  
Cost	  Capital	  
Expenditure,	  	  
1,385,053,890	  	  

Cumulative	  Effect	  
on	  Cash,	  	  

1,643,099,234	  	  
Other,	  	  

1,643,099,234	  	  

2007	  -‐	  2047	  IID	  Water	  Replacement	  Cost	  
Effect	  on	  Water	  Transfer	  Cash	  

Cash	  at	  Beginning	  
of	  40	  Year,	  	  -‐	  	  	  	  

QSA	  Cumulative	  
Effect	  on	  Cash,	  	  
2,635,405,734	  	  

Water	  IID	  &	  MWD	  
Cumulative	  Effect	  

on	  Cash,	  	  
(347,829,171)	  

IID	  Replacement	  
Capital	  Cost	  Effect	  

on	  Cash,	  	  
(1,385,053,890)	  

Cumulative	  
Cash	  Balance,	  	  
902,522,673	  	  

Other,	  	  
2,287,576,563	  	  

2007	  -‐	  2047	  IID	  Water	  Effect	  on	  QSA	  
Cumulative	  Cash	  



Another	  impact	  to	  the	  Water	  Transfer	  revenue	  stream	  is	  the	  JPA	  Environmental	  
Reimbursement	  Cap.	  The	  three	  (3)	  partners	  have	  a	  present	  value	  cap	  of	  $374	  
million	  per	  their	  funding	  agreement.	  	  The	  QSA	  planned	  on	  the	  State	  of	  California	  to	  
be	  the	  backstop	  for	  any	  additional	  funding	  required	  on	  this	  project,.	  	  The	  legal	  
decision	  of	  the	  QSA	  case	  has	  raised	  serious	  questions	  as	  the	  extent	  of	  the	  State	  of	  
California	  doing	  any	  backstopping.	  	  In	  the	  absent	  of	  this	  support	  this	  creates	  a	  $1.15	  
billion	  shortfall.	  The	  planned	  JPA	  Environmental	  Reimbursement	  plan	  projected	  a	  
$1.5	  billion	  revenue	  might	  well	  not	  be	  forthcoming.	  	  In	  making	  this	  adjustment,	  the	  
Water	  Transfer	  revenue	  is	  $7.4	  billion	  with	  expenses	  of	  $5.2	  billion,	  which	  reduced	  
the	  surplus	  created	  to	  $2.2	  billion.	  	  This	  is	  shown	  in	  the	  graph	  below.	  
	  
	  
	  

	  
	  
	  
The	  cumulative	  effect	  on	  cash	  is	  $1.8	  billion	  based	  on	  the	  graph	  above	  with	  a	  surplus	  
of	  $2.2	  billion	  after	  revenue	  and	  expenses.	  	  	  The	  additional	  costs	  are	  loans	  and	  
grants	  of	  $290	  million	  and	  capital	  expenditures	  of	  $639	  million.	  	  This	  is	  shown	  in	  the	  
graph	  on	  the	  next	  page.	  
	  

Revenue	  minus	  
Mitigation	  

Environmental	  
above	  Cap,	  	  

7,448,805,248	  	  

Expense,	  	  
5,221,737,427	  	  

Surplus	  (De^icit),	  	  
2,227,067,821	  	  Other,	  	  

2,227,067,821	  	  
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The	  additional	  IID	  Water	  replacement	  cost	  is	  $1.4	  billion	  as	  reflected	  in	  the	  QSA	  
capital	  expenses.	  	  This	  brings	  the	  cumulative	  surplus	  effect	  on	  cash	  to	  $493	  million.	  	  
This	  reduction	  for	  the	  Water	  Transfer	  surplus	  is	  based	  on	  the	  JPA	  Cap	  revenue	  
adjustment.	  	  	  This	  is	  shown	  in	  the	  table	  below.	  
	  

	  

Revenue	  minus	  
Mitigation	  

Environmental	  
above	  Cap,	  	  

7,448,805,248	  	  

Expenses,	  	  
5,221,737,427	  	  

Loan	  &	  Grants,	  	  
290,538,720	  	  

Capital	  
Expenditures,	  	  
639,859,117	  	  

Cumulative	  Effect	  
on	  Cash,	  	  

1,877,747,424	  	  

Other,	  	  
2,517,606,541	  	  

2007	  -‐	  2047	  Water	  Transfer	  Cumulative	  
Effect	  on	  Cash	  

Cash	  before	  IID	  
Water	  

Replacement	  Cost,	  	  
1,877,747,424	  	  

IID	  Replacement	  
Cost	  Capital	  
Expenditure,	  	  
1,385,053,890	  	   Cumulative	  Effect	  

on	  Cash,	  	  
492,693,534	  	  Other,	  	  

492,693,534	  	  

2007	  -‐	  2047	  IID	  Water	  Replacement	  Cost	  
Effect	  on	  Water	  Transfer	  Cash	  



The	  snapshot	  of	  the	  QSA	  and	  IID	  Water	  Sales	  with	  MWD	  with	  the	  JPA	  Environmental	  
Reimbursement	  Cap	  adjustment	  converts	  a	  surplus	  cumulative	  cash	  effect	  to	  a	  
deficit.	  	  Absent	  of	  other	  effect	  QSA	  would	  generate	  a	  cumulative	  surplus	  of	  $1.5	  
billion	  and	  IID	  Water	  Sales	  with	  MWD	  would	  suffer	  a	  deficit	  of	  ($347)	  million.	  	  
However	  one	  must	  consider	  the	  IID	  Water	  Replacement	  Cost	  of	  $1.4	  billion,	  which	  
generates	  a	  cumulative	  deficit	  cash	  balance	  of	  ($247)	  million.	  	  This	  is	  shown	  in	  
graph	  below.	  
	  
	  
	  

	  
	  
	  
This	  snapshot	  above	  shows	  the	  impacts	  of	  any	  major	  funding	  requirements	  which	  
normally	  would	  be	  expected	  in	  a	  project	  of	  this	  magnitude	  and	  complexity.	  	  	  It	  is	  
clear	  these	  can	  substantial	  effect	  the	  cost	  ratios	  of	  the	  project.	  	  We	  realize	  that	  most	  
projects	  have	  minor	  changes	  during	  the	  execution	  of	  the	  project.	  	  The	  QSA	  is	  not	  a	  
normal	  project.	  	  This	  table	  that	  shows	  the	  QSA	  revenue	  as	  $8.7	  billion,	  loans	  and	  
grants	  of	  $290	  million.	  	  	  However	  we	  conservatively	  adjusted	  down	  the	  revenue	  in	  
anticipation	  of	  paying	  the	  excess	  over	  the	  JPA	  Environmental	  Cap.	  	  	  This	  excess	  is	  	  
$1.15	  billion.	  	  On	  the	  cost	  side	  it	  we	  also	  show	  the	  IID	  Water	  Sales	  with	  MWD	  
reflecting	  a	  deficit	  based	  on	  the	  IID	  Replacement	  Cost	  in	  the	  QSA	  of	  $1.7	  billion.	  	  The	  
water	  conservation	  cost	  accepts	  the	  definite	  plan	  projections	  and	  add	  5%,	  which	  is	  
very	  conservative	  given	  all	  the	  requirements	  of	  the	  conservation	  goals	  of	  this	  
project.	  	  	  The	  environmental	  costs	  include	  an	  additional	  10%	  over	  the	  planned	  costs.	  	  
This	  part	  of	  the	  project	  is	  very	  complex	  and	  costly	  to	  perform,	  once	  again	  we	  

Cash	  at	  Beginning	  
of	  40	  Year,	  	  -‐	  	  	  	  

QSA	  Cumulative	  
Effect	  on	  Cash,	  	  
1,485,000,034	  	  

Water	  IID	  &	  
MWD	  

Cumulative	  
Effect	  on	  Cash,	  	  
(347,829,171)	  

IID	  Replacement	  
Capital	  Cost	  Effect	  

on	  Cash,	  	  
(1,385,053,890)	  

Cumulative	  
Cash	  Balance,	  	  
(247,883,027)	  

Other,	  	  
1,632,936,917	  	  

2007	  -‐	  2047	  IID	  Water	  Effect	  on	  QSA	  
Cumulative	  Cash	  



conserative.	  	  	  The	  final	  adjustment	  was	  the	  Salton	  Sea	  Remediation,	  which	  has	  no	  
cost	  in	  the	  projected	  budget.	  	  However	  given	  the	  proximity	  to	  the	  Salton	  Sea	  we	  
assume	  the	  IID	  would	  make	  some	  kind	  of	  contribution	  to	  this	  effort.	  	  This	  is	  only	  
showing	  5%	  of	  the	  preferred	  alternative.	  This	  snapshot	  is	  reflected	  in	  the	  table	  with	  
a	  deficit	  of	  ($1.043)	  billion	  over	  the	  40-‐year	  plan.	  
	  
	  

IID	  Water	  &	  QSA	  Analysis	  of	  40	  Year	  Plan	  Deficit	  

	   	  Revenue	   Cost	  
QSA	  Revenue	   	  8,737,822,819	  	  
Loans	  and	  Grants	   	  290,538,720	  	  
Mitigation	  Revenue	  Above	  JPA	  Cap	  (not	  received	  from	  state)	   	  (1,150,405,700)	  
Revenue	  Adjusted	   	  7,877,955,839	  	  

	   	  Costs	  
	  Subsidies	  for	  Other	  IID	  Programs	  (IID	  Water	  deficit	  and	  

replacement	  cost	  in	  QSA	  capital	  expenditures)	   	  1,732,883,061	  	  
Water	  Conservation	  Costs	  Projected	  (anticipated	  5%	  over	  40	  
year	  plan)	   	  3,554,165,723	  	  
Environmental	  Costs	  (anticipated	  10%	  over	  40	  year	  plan)	   	  1,938,742,966	  	  
Salton	  Sea	  Remediation	  Costs	  (5%	  of	  Preferred	  Alternative)	   	  450,000,000	  	  
Other	  QSA	  Costs	  (from	  40	  year	  plan)	   	  1,245,542,464	  	  
Total	  Costs	   	  8,921,334,213	  	  

	   	  Surplus	  (Deficit)	   	  (1,043,378,374)	  
	  
As	  we	  conclude	  this	  analysis	  of	  the	  QSA	  financials	  independence	  of	  the	  IID	  Water	  
financials,	  there	  are	  items	  that	  can	  be	  reviewed	  in	  the	  implementation	  of	  this	  
project.	  	  A	  40-‐year	  plan	  is	  an	  analysis	  with	  assumptions.	  	  We	  have	  pointed	  some	  key	  
items	  that	  need	  to	  be	  reviewed	  to	  create	  a	  financially	  successful	  transfer	  program	  
that	  works	  for	  both	  the	  JPA	  Partners	  and	  IID	  Water.	  	  	  The	  environmental	  
reimbursement	  backstop	  needs	  to	  be	  clarified	  and	  understood	  to	  make	  sure	  the	  QSA	  
is	  not	  in	  jeopardy	  at	  the	  point	  the	  funds	  run	  out	  or	  unforeseen	  occurrences	  take	  
place.	  	  There	  are	  no	  specific	  agreements	  or	  methodologies	  to	  ensure	  the	  revenue	  
required	  for	  the	  environmental	  mitigation.	  	  The	  second	  item	  reviewed	  is	  the	  IID	  
replacement	  cost	  generated	  by	  the	  QSA,	  which	  only	  benefits	  the	  IID	  water	  users.	  The	  
last	  item	  reviewed	  is	  the	  IID	  Water	  Sales	  40-‐year	  plan	  on	  a	  cash	  basis.	  	  Given	  
expenses	  it	  may	  not	  break	  even,	  this	  is	  significant	  because	  the	  accounting	  does	  not	  
show	  any	  impact	  based	  on	  depreciation	  and	  amortization	  costs	  of	  operating	  a	  utility.	  	  	  



 

APPENDIX B 
 

SUMMARY OF COMMENTS 



I. Overview 
 

The IID solicited comments from members of the public in connection with the 
release of the Draft Report.  Comments were received from five individuals or 
organizations and were generally supportive of the conclusions and 
recommendations contained in the Report.  While the comments are too voluminous 
to include in full, a brief summary is set forth below.  A full copy of the comments is 
available for inspection at the IID office. 

 

II. Institutional/Legal 
 

 Comments were received agreeing with the Draft Report that the IID should 
segregate normal operations costs from QSA transfer-related costs.  The 
comments noted that the IID must be able to live within its revenues from 
water sales to users to allow it to survive should an unforeseen circumstance 
arise, such as a failure by the State of California to fund Salton Sea 
restoration and San Diego’s failure to pick up the difference.  One comment 
noted that constructing expensive infrastructure could impair the IID’s 
ability to negotiate with other QSA parties. 
 

 Comment was received from the IID Chief Financial Officer noting that IID 
accounting forecasts differ from those of the Report and categorizing the 
differences.  The first category comprised non-QSA costs, in particular the 
$1.7 billion in Water Department subsidies, as the Report acknowledged the 
accepted practice of IID to subsidize the Water Department with water 
transfer revenues. Having received no explanation of how the Water 
Department would otherwise cover these costs--i.e., with a substantial rate 
increase or otherwise, not addressed in the comment--the Report continued to 
include these in its analysis.  Second, the Report considered $450 million in 
Salton Sea remediation expenses and $1.150 billion in environmental 
expenses. The comment indicated that the environmental expenses should 
not be included because the IID has no legal duty to pay for mitigation. The 
Report points out that the IID argued in the California Court of Appeals that 
the cap of $133 million on mitigation expenses was firm and the JPA 
partners are obligated to pay no further amounts than required by the QSA.  
Because all the evidence mustered by IID in the Definite Plan Report and 
other documents reflect that the mitigation expenses could far exceed the cap, 
and because failure to mitigate as required by state law permits would 
breach the QSA, and cause injury to the Imperial Valley, the $1.150 billion 
for mitigation was included.  There is no reliable explanation as to how these 
costs would otherwise get paid.  It is true, as argued by the IID that the 
obligation to mitigate effects on the Salton Sea was one that was anticipated 



being shared by the State; however, the simple fact, as stated by IID legal 
counsel, is that there is essentially no prospect for the State to commit 
significant funding to the Sea. Rather than presume the IID would refuse to 
support the Salton Sea, no matter how extensive the environmental 
consequences to the Imperial Valley, this projection of overall mitigation and 
remediation costs related to the Sea was assigned to the IID. Finally, the 
Report and the IID Chief Financial Officer differ in their views as to the 
potential escalation in costs in relation to the inflationary increase for 
revenues under the QSA.   
 

 Other commentators suggested that a fundamental flaw in the QSA is that it 
is a political attempt to leverage the value of a commodity—water.  The flaw 
stems from the fact that the market prices scarce commodities, and when the 
political forces undervalue a commodity the result is a market swing in the 
other direction, at which point the discrepancy between the actual value and 
the forced value diverge to a breaking point. Accordingly, the comment 
suggests a renegotiation at a new price that would reflect a rational business 
judgment considering actual potential liabilities to IID, future values of 
water from alternative sources and a solution fair to both parties. 
 
 

III. Conservation 
 

 A comment was received incorrectly suggesting that the Draft Report was 
based in large part on the Definite Plan, and stating that the Draft Report 
would have been improved had it analyzed previous outside consultant 
reports in detail.  This comment also suggested that the Draft Report should 
have included a detailed discussion about the IID senior manager’s concerns 
over the expenses incurred in implementing recommendation made in the 
Definite Report. 

 A comment was received observing that although the IID may not be able to 
bankrupt, it can become insolvent and placed under the control of a receiver 
as has occurred in other California political subdivisions and noting that 
scenarios can be envisaged where this could occur. 

 Comments were received agreeing with the Draft Report’s recommendation 
that the water conservation should be as simple as possible and with the 
Draft Report’s discussion of the importance of developing in-house expertise 
and involving the farming community in crafting the On-Farm Conservation 
Program.  Some comments stressed that the WCAB is the best place to work 
out the details of the program, and that the IID Board must be willing to 
listen to and consider WCAB recommendations. 



 One comment stated that the Draft Report should have examined in detail 
proposals submitted by residents of the Imperial Valley to deal with water 
management issues.  This comment also claims that the Draft Report 
“suggests IID should interfere with the individual farmer’s creative 
conservation activities.  This is wrong.” 

 One comment observed that determining a baseline may not be as simple as 
looking at soil type, crop and season and then comparing it to the water 
history for a field since 2003, since water usage even on the same soil types 
can very drastically depending on the amount of tile drainage lines installed 
in a field and how efficiently detrimental salts have been handled.  It was 
suggested that a more beneficial baseline would be to compare fields of the 
same soil series and tile systems or with similar electrical conductivities.   

 A comment was received that the length of the contract between water users 
and the IID should be given consideration to make sure water users have 
enough time to pay for infrastructure with an assured flow of income, and to 
continue producing water for transfer under the QSA. 

 Comments were received noting that farmers practicing silt TMDL best 
management practices to reduce the amount of silt leaving their fields have 
inadvertently reduced the amount of drain water leaving their fields, 
resulting in less water flowing to the Salton Sea.  A comment also noted that 
the recent sewer treatment plant in Mexicali has reduced New River water 
crossing the border, possibly contributing to reductions in the Sea. 

 Comments were received noting that no contracts with users for conservation 
yet exist, leaving the QSA without underpinnings, and noting that 
limitations on water diversions will only apply to water users who choose to 
participate.  It was commented that the Definite Plan and System 
Conservation Plan need to be reopened with the help of IID staff and the 
WCAB. 

 Some comments focused on the infrastructure of the IID, noting that an 
important part of any conservation program will be measurement of delivery, 
system spills, and tail water through the delivery cycle, and citing a number 
of causes which contribute to turbidity in the IID drains and drastic 
fluctuations in IID canals.   

 One comment received questions whether the rate for conserved water 
transferred to Coachella Valley Water District can be renegotiated. 

 

IV. Environmental 
 



 Comments were received supporting the Draft Report’s finding that the QSA 
as currently designed imposes an underappreciated environmental risk on 
the IID, the County of Imperial, Imperial Valley and the Salton Sea 
ecosystem, and further supporting the Report’s conclusion that the IID needs 
to take a proactive posture to readjust the burden of uncertainties in order to 
make the QSA water transfers sustainable over the long term. A comment 
suggested that liability must be borne by the beneficiaries of IID’s conserved 
water. 

 A comment was received noting that the Draft Report includes or assumes 
environmental costs that the IID has no contractual obligation to pay, such as 
$1.15 billion in environmental expenses and $450 million in Salton Sea 
remediation expenses. It was suggested that the inclusion of these potential 
costs, as well as Water Department replacement expenses, is responsible for 
the difference between the IID and the Report’s financial forecasts.     

 Comments were received supporting the Draft Report’s conclusion and 
recommendation that the IID should acknowledge interests shared with the 
County of Imperial and the Imperial County Air Pollution Control District 
(ICAPCD) in addressing the environmental problems affecting the region. It 
was commented that, without taking specific positions on existing litigation, 
the Report should recommend that the IID work with the County to arrive at 
a common position that advocates mitigation responsibilities being met by 
the water transfer’s collective beneficiaries: the United States, California, 
and especially MWD and SDCWA. 

 Comments were received approving the perspective articulated in the Draft 
Report’s Institutional/Legal recommendations that the IID must resist 
attempts to cite SWRCB Decision 1600 to argue that sustaining the Salton 
Sea with IID outflows is “wasteful”, i.e. neither a reasonable nor a beneficial 
use of water. It was commented that the IID should support the position that 
the maintenance of inflow to a terminal saline lake to protect property, 
environmental and scenic values represents a beneficial use of water. It was 
suggested that the Draft Report’s discussion of Decision 1600 be reviewed to 
achieve consistent precision in expressing this perspective.   

 A comment was received suggesting deletion or qualification of the Draft 
Report’s recommendation that the IID should vigorously defend its position 
in litigation, insofar as this recommendation seemed qualified by the Report’s 
substantive recommendation to re-examine the IID’s litigation position 
defending the propriety of existing environmental assessments and their 
failure to assign full mitigation responsibility to MWD and SDCWA. 

 A comment was received suggesting that some consultant research not 
utilized in the preparation of the Draft Report indicated that Salton Sea 



restoration costs could be significantly lower than current State pricing 
would indicate. This comment suggested that the Report should examine in 
detail proposals submitted by Imperial Valley residents to deal with Salton 
Sea restoration issues. 

 A comment was received that the Draft Report was “mostly reasonable” on 
environmental issues, but suggesting that it took insufficient notice of the 
Statewide nature of the environmental benefits sustained by the water being 
made available for transfer, and thus neglected a stronger rationale for State 
contributions to cover potential environmental costs. 

 A comment suggested that the Draft Report should provide more detail on 
how the IID should proceed if the State of California fails to provide funds for 
Salton Sea mitigation, and specifically inquiring about continued IID 
financial support for pilot mitigation projects in the context of this possibility.             

 A comment was received providing additional information on the New River 
playa flooding project discussed on pages 77-78 of the Draft Report, and 
pointing to flaws in current environmental reviews of the Species 
Conservation Habitat (SCH) project’s cost projections, power and water 
requirements, and Salton Sea Authority restoration plans.  
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[bookmark: _Toc330910397]Introduction

This Technical Memorandum (TM) presents a compiled summary of the geology and occurrence of groundwater in the Imperial IRWMP area.  The purpose of this TM is to summarize the hydrogeologic information that is relevant in assessing possible groundwater development and conjunctive use and banking opportunities in the area.  Groundwater development and conjunctive use opportunities were identified for high water demand areas, specifically for geothermal and future municipal, commercial and industrial (MCI) development.  Using local aquifer characteristics, the number of wells needed in each known geothermal resource area (K.G.R.A.) was determined along with the depths required to dispose of the desalination plant brine stream.  The location of the desalination plants were picked to coincide with locations that have favorable aquifer characteristics and if possible, recharge potential. Preliminary design of well fields and recharge facilities has been conducted to evaluate whether groundwater could be a viable water supply for the area.  Such opportunities are a key element under consideration as a possible means of augmenting existing water supplies for IID.  This TM costs the well fields, brine injection wells and pipeline for 17 capital project alternatives.

[bookmark: _Toc330910398][bookmark: _Toc338078608]Setting

The Imperial IRWMP area lies within the Salton Trough of southern California as shown on Figure B-1.  The Salton Trough is the dominant feature of the Colorado Desert geomorphic province of California.  The trough is about 130 miles long and up to 70 miles wide, and is generally considered the northwesterly landward extension of the Gulf of California (Loeltz et al., 1975).  The term Salton Basin (Basin) applies to the broad region draining directly into the Salton Sea.  The Imperial Valley lies in the central part of the Basin south of the Salton Sea. Most of the IID service area overlies the area defined as the Imperial Valley.

The Basin is bounded to the west by the Coyote and Jacumba Mountains, to the northeast by the Orocopia and Chocolate Mountains, to the southeast by the Sand Hills and Cargo Muchacho Mountains, and to the south by the U.S.-Mexican border.  Other major hills and mountain ranges are shown on Figure B-1.  The highest point along the Basin watershed boundary is Blue Angel Peak in the Jacumba Mountains at 4,284 feet above sea level.  The lowest feature in the Basin is the surface of the Salton Sea, which lies more than 231 feet below sea level.  Elevations along the Imperial Valley floor range from approximately sea level near Calexico to approximately 230 feet below sea level at the south shore of the Salton Sea to the north-northeast, a slope of approximately seven feet per mile.  The Mexicali Valley is a southern extension of the same general topographic feature into Mexico.  The northern Mexicali Valley is part of the Salton Basin and drains north across the U.S. border.  The southern Mexicali Valley drains to the Gulf of California.

The present day Salton Sea was formed in 1905, when Colorado River water flowed through a break in an irrigation diversion structure that had been constructed along the US/Mexican border to divert the river’s flow to agricultural lands in the Imperial Valley. Until that break was repaired in 1907, the uncontrolled diversions of river water drained into the Salton Basin, a closed interior basin whose lowest point is about 278 feet below mean sea level.

Historically, the Colorado River’s course has changed several times. At times, the river discharged to the Gulf of California as it does today. At other times it flowed into the Salton Trough. Lake Cahuilla, the name used for any of the several prehistoric lakes to have occupied the Salton Trough, dried up some 300 years ago. In the past 2000 years, archaeological records indicate that the Colorado River headed northwest into the Salton Trough more often than it headed south into the Gulf of California (IID, 2007). 

The Salton Sea is a critical component of the Pacific Flyway migratory corridor as it is an essential over-wintering site for thousands of migratory waterfowl. Its marsh areas provide significant habitat for the endangered yuma clapper rail.
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In general, the Imperial IRWMP area can be discussed in terms of three principal physiographic and hydrologic areas: (1) the Imperial Valley which lies within the valley floor generally inside the boundaries of the Westside Main and East Highline Canals and north of the Mexico; (2) the East Mesa which is generally east of the East Highline Canal; and (3) the West Mesa generally west of the Westside Main canal.  The Ocotillo-Coyote Wells Groundwater Basin is located adjacent to the southwest corner of the West Mesa but is separated from the West Mesa by two faults which act as partial barriers to groundwater flow and is designated as a sole source aquifer (USEPA, 1996).  These areas will be discussed in detail later.

[bookmark: _Toc330910399][bookmark: _Toc338078609]Climate

The Salton Basin has a typical desert climate, characterized by hot, dry summers and mild winters. Summer temperatures typically exceed 100°F, with winter low temperatures rarely dropping below 32°F.  Rainfall in the Basin averages less than three inches per year, with the majority of the rainfall occurring from November through March. Total recharge to the groundwater system from precipitation within the valley was estimated to be somewhat less than 10,000 acre-feet per year (Loeltz et al., 1975).  Evaporation averages over 98 inches per year in Imperial Valley, while plant evapotranspiration is as high as 60 to 72 inches per year.

[bookmark: _Toc330910400][bookmark: _Toc338078610]Surface Water and Drainage



A generalized schematic diagram of the flow of imported surface water into and through the central Imperial Valley is shown on Figure B-2.  Effectively all of the surface water coming into Imperial Valley is a result of diversions from the Colorado River. In fact, with the exception of San Felipe Creek and groundwater discharging springs to the northeast of the Salton Sea, the existence of surface water anywhere in the Basin is dependent upon the inflow of irrigation water from the Colorado River.  Diversions to the Imperial Valley and lower part of the Coachella Valley are through the All-American Canal (AAC) and Coachella Canal.  

Initially both the AAC and the Coachella Canal were unlined canals through the IRWMP area.  A 49-mile long section of the old unlined Coachella Canal, starting at the AAC and through East Mesa, was abandoned in 1979 when a new lined canal was constructed.   An additional 36.5-mile segment of the canal, continuing northward from the 1979 lining project, was lined during the Coachella Canal Lining Project which began in October 2004 and was completed in December 2006, when 26,000 acre-feet per year of conserved water began flowing to project beneficiaries.  The All-American Canal Lining Project began construction in June 2007 and was completed in April 2010, when its full yield of 67,700 acre-feet per year was made available to project beneficiaries. The project lined a portion of the canal from about six miles east of the East Highline Canal to about five miles east of the Coachella Canal.

IID operates three primary branches out of the AAC to the central irrigated area of Imperial Valley.  These are the East Highline, Central and Westside Main Canals.  Because the Salton Basin is a closed drainage system, all surface flow not percolating into subsurface storage, evaporating or being consumed by vegetation eventually flow to the Salton Sea as part of environmental  commitments.  The major drainage features in the Salton Basin are the north flowing New and Alamo Rivers, San Felipe Creek, and Tule Wash.  The New and Alamo Rivers, which are essentially collector drains, account for approximately 75 percent of the total surface runoff from the Imperial Valley, and nearly all of the discharge to the Salton Sea (Montgomery Watson, 1995).  Both rivers cross the central area of irrigated farmland, and intercept the area's elaborate system of drains to convey water to the Salton Sea.  Total flow from the New and Alamo Rivers, and the drains, into the Salton Sea between 2007 and 2011 averaged about 1.0 million acre-feet per year (MAFY) with 0.85 MAFY from Mexico.

[image: J:\Imperial Irrigation District\Project\083760_2 IID IWRP\5.0WorkFiles\Imperial IRWMP\Ch forFinal\REVISED CHAPTERS for 6-15-12 Delivery\Work In Progress\FigureB2WaterBalanceComponents.jpg]The Imperial Valley consists of approximately 475,000 acres of irrigated and drained farmland (IID, 2012).  Water is imported into the Imperial Valley via the AAC.  In addition, three primary canals feed off the AAC into Imperial Valley: the Westside Main, the Central Main and East Highline canals.  From these main canals, irrigation water is distributed throughout the central irrigated area via supply canals, laterals, and turnouts.  The irrigated portion of the Imperial Valley also contains an extensive network of farm-gate lateral drains and subsurface tile drains.  Tile drains were installed below the fields to prevent water logging of crops, and salt buildup in the clay-rich soils.  The system of lateral drains and tile drains therefore determines and maintains the level of the groundwater table throughout most of the central Imperial Valley.  Typically at a depth of five to seven feet, the tile drains carry subsurface water to sumps at the tail end of selected fields or discharge directly into lateral drains.  The lateral drains receive both tailwater and tilewater drainage.  All drain water is ultimately discharged to the Salton Sea, either directly from drainage ditches, or by way of the New and Alamo Rivers.  Therefore, the vast majority of the flow in the drain system is agricultural runoff (IID, 2012).
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[bookmark: _Toc338078659] Water Balance Components and Flow Paths, Imperial Valley

Source: Davids Engineering, et al., May 2007, IID Delivery System Analyses (Vol 2) Technical App. 1.b, p 2 
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Soils in the Imperial IRWMP area were mapped and described by Zimmerman (1981).  As previously mentioned, the Imperial IRWMP area can be broadly viewed in terms of three different physiographic areas: the Imperial Valley, and the East and West Mesas.  The ten mapped units in this survey have been grouped into two general kinds for broad interpretive purposes, as indicated on Figure B-3.   A generalized map of soil types in area is provided on Figure B-4.  Zimmerman (1981) identifies ten generalized soil units in the area.  Consistent with the three physiographic regions above, these two groups and the map units in each group are described below.
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[image: ][image: ]Imperial Valley. Soils in this area are predominantly well drained to poorly drained soils. The soils in this group occupy the area of prehistoric Lake Cahuilla in the central valley, but also a few areas on West Mesa.  The soils in this area are nearly level.  Elevation is about 230 feet below sea level adjacent to the Salton Sea and about 200 feet above sea level on West Mesa. They are mainly moderately well drained to well drained, but some soils adjacent to the Salton Sea are poorly drained.  A perched water table is present in most soils in the central area because of the extensive irrigation practices and underlying poorly drained clayey soils.  The surface layer ranges from gravelly sand to silty clay.  Soils in this group are used mainly for irrigated cropland.  Although water can percolate through these soils, it typically doesn’t reach the deeper aquifers because it is intercepted by the extensive network of drains.

East and West Mesas.  Soils in the areas of the East and West Mesas are predominantly well drained to excessively drained and occur on the mesas adjacent to the old Lake Cahuilla lakebed. These soils have developed due to different geologic processes than the central valley area.  In the East and West Mesas, sediments have been deposited not as a result of lakebed deposition, but rather chiefly as a result of stream/flood and wind processes.  For these reasons, soils in the East and West Mesas are more coarse grained and hydraulically transmissive than the Central Irrigated Area.  The soils in the mesas are nearly level to moderately steep, depending on location.  The surface layer ranges from sand to silty clay.  Soils in this group are mainly used for desert recreation or as desert wildlife habitat.

Ocotillo-Coyote Wells Groundwater Basin. Soils in the areas of the Ocotillo-Coyote Wells Groundwater Basin East and West Mesas are predominantly well drained to excessively drained 

[bookmark: _Toc330910402][bookmark: _Toc338078612]General Geologic Framework

The Salton Trough is a sediment-filled fault block bounded by the Elsinore and San Jacinto Faults on the west and the San Andreas Fault zone on the east (Loeltz et. al, 1975; Norris and Webb, 1976), as shown on Figure B-4. The trough is structurally controlled by the San Andreas Fault system, and is related to the rifting of the Baja California peninsula away from mainland Mexico.  The bottom of the sediment-filled basin is thousands to tens of thousands of feet below the current ground surface (Loeltz et al., 1975).  Beneath the sediments and exposed in the surrounding mountains is the basement complex which is composed of igneous, volcanic and metamorphic rocks.

The San Andreas Fault system includes numerous parallel or en-echelon faults that traverse the valley in a northwest-southeast trending manner.  Related faults that are present within the trough in the central valley area include the Imperial, Brawley, and Calipatria Faults.  The southern extension of the Elsinore Fault is the Laguna Salada Fault which forms the eastern boundary of the Ocotillo-Coyote Wells Groundwater Basin.

The trough has been filled with marine and non-marine sediments that overlie a pre-Tertiary bedrock complex.  Up to 20,000 feet of marine and non-marine Cenozoic deposits underlie the Imperial Valley, with the thickest deposits occurring in the central part of the Imperial Valley.  Non-marine sediments in the Imperial Valley include horizontally stratified lacustrine silts and clays deposited by ancient Lake Cahuilla, and alluvial sands and gravels associated with seasonal floods from the Colorado River (Loeltz et al., 1975).  The known extent of Lake Cahuilla, which was present in the Basin as recently as a few hundred years ago, is shown on Figure B-4 as a light blue color.

The broad Imperial Valley area is bordered to the east and west by the East and West Mesas, respectively. These areas of the mesas represent gently sloping elevated terrains on which alluvial and wind-blown deposits of a more coarse nature have been accumulated.  The West Mesa is chiefly underlain by an assemblage of alluvial fans shed from the mountain ranges to the west of the mesa.  The East Mesa is primarily a relic of Colorado River flood and fan delta deposits overlain by more recent wind-blown sands.  The extent of these mesas roughly coincides with the traceable shoreline of pre-historic Lake Cahuilla (Loeltz et al., 1975) and, thus, roughly defines the areas where the fine-grained, lake bed deposits give way laterally to coarser grained deposits. This general geologic model for the Basin has strong influence on the occurrence and movement of groundwater.



[bookmark: _Toc330910403][bookmark: _Toc338078613]Groundwater



This section describes the geology, aquifer characteristics and water quality in the Imperial IRWMP area.

[bookmark: _Toc330910404][bookmark: _Toc338078614]Aquifers and Hydrostratigraphy

Imperial Valley.  Most studies of groundwater conditions in the Imperial Valley focus exclusively on the upper 1,000 feet of water-bearing strata.  Data are limited on groundwater in the area, owing to the fact that groundwater in the upper 300 feet is generally of poor quality and well yields are relatively quite low.  In addition, though it exists in large quantities, historically there has been little need to investigate and develop the groundwater in the valley area due to the availability and low cost of imported Colorado River water.  Studies show that groundwater in the Imperial Valley generally occurs in two water-bearing zones: (1) a shallow (0 to 300 feet), unconfined, aquifer that is bounded at depth by a low permeability clay (aquitard); and (2) a intermediate (300 to 1,500 feet), semi-confined aquifer that is bounded above by the aquitard and at depth by the older marine and non-marine sediments (Tetra Tech, 1999; Montgomery Watson, 1995).  A third, deeper aquifer has been identified by some authors, and may be present at depths greater than 1,500 feet, but is likely impractical in terms of water supply resources because of its poor water quality (Durbin and Imhoff, 1993) and water temperature.  The following diagrams present generalized geologic cross-sections across the Imperial Valley.  The locations of the cross-section lines with respect to the valley are shown on Figure B-5.  Cross-section A-A’ (Figure B-6) provides an east-west profile of the sediments, and cross-section B-B’ (Figure B-7) represents a north-south profile of sediments across the Imperial Valley and into East Mesa.

The cross-sections illustrate in a generalized way the horizontal stratification in the Imperial Valley and East Mesa, and the depth relationships between the water-bearing aquifers and the intervening aquitards.
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[bookmark: _Toc330910456][bookmark: _Toc338078662]Cross-Section Location Map, Imperial Valley and East Mesa
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Hydraulic communication between the upper (unconfined) and lower (semi-confined) water- bearing zones is reportedly weak, but likely varies depending on geographic location. Elevations of the base of the deeper aquifer vary from -800 feet mean sea level (MSL) in the center of the Imperial Valley to -200 feet MSL in the northeast.  The upper aquifer averages 250 feet in thickness, and the deeper aquifer averages 550 feet in thickness. The aquitard separating the two water-bearing zones varies in thickness from 0 to 260 feet.  This aquitard lies under the Imperial Valley but reportedly pinches out beneath East Mesa near the San Andreas Fault (and likely toward the West Mesa as well) such that only one, chiefly homogenous aquifer is present beneath the mesas.  The homogeneity of the aquifer from the east to the west is interrupted by the Calipatria and the Brawley Faults.  Historically, there has been up to a 10 foot head difference across the Calipatria Fault with the water levels lower on the west side of the fault (Crandall, 1983).  The Brawley Fault creates about a twofoot difference in water levels, indicating that the fault is not as much of a barrier to flow as the Calipatria Fault (Crandall, 1983).  The water surface gradient between the Calipatria Fault and the Brawley Fault north of the East Highline Canal have been recorded as decreasing to the northwest which indicates the flow of the water parallel to the faults, indicating the faults are at least a partial barrier to flow (Crandall, 1983).

West Mesa.  The West Mesa is a somewhat loosely defined region of gently sloping desert land that lies south of the Salton Sea, west of the western shoreline of Lake Cahuilla, and east of the Coyote and Jacumba Mountains.  The area includes portions of several relatively small groundwater subbasins for which little direct information is known.  The exception to that is the Ocotillo-Coyote Wells Groundwater Basin, for which studies on both the quality and quantity of available groundwater exist (Bookman-Edmonston, 1996; Bookman-Edmonston, 2004).  This area of West Mesa includes the area around the towns of Ocotillo and Plaster City where the U.S. Gypsum plant operates.  The groundwater aquifer in the Ocotillo-Coyote Wells Groundwater Basin is characterized as unconfined, with a saturated thickness of about 400 feet and an average depth to groundwater of approximately 100 feet.  The aquifer is generally homogenous and of a more coarse-grained nature than the central valley area.  Thus, the data does not indicate separate water-bearing zones or intervening aquitards of any regional significance.  Groundwater and surface water flow mimic the topography, flowing generally east, toward discharge areas in the Imperial Valley and Salton Sea.

Faults play a key role in the occurrence and movement of groundwater in all areas of Imperial IRWMP area.  Figure B-4, shows the locations of the faults.  In the West Mesa area, the Elsinore Fault and its southerly extension the Laguna Salada Fault, transect the Ocotillo-Coyote Wells Groundwater Basin act as partial barriers to the flow of groundwater out of this area toward the Imperial Valley.

East Mesa.  East Mesa is located in the southeastern portion of the Salton Basin, and is described as the broad area east of the East Highline Canal and east margin of pre-historic Lake Cahuilla, and west of the Sand Hills Fault.  The Sand Hills Fault (also named the Algodones Fault), an easterly splay of the San Andreas Fault system, is mapped as bordering the east side of the Sand Hills (Loeltz et. al., 1975).  The East Mesa is also roughly bordered by the Coachella Canal on the east and the AAC on the south. The East Mesa is an alluvial surface that slopes gently west-southwest, covered with thin veneers of wind-blown sand.  The East Mesa aquifer is chiefly unconfined, homogenous, and composed of coarse-grained deposits of gravels, sands, silts, and silty clays that were deposited by the Colorado River.

In East Mesa, the San Andreas Fault zone includes a main branch along the west margin of the Sand Hills, and an easterly splay identified as the Algodones Fault (Loeltz et. al., 1975).  These faults act as partial barriers to the westward flow of groundwater from this area.  The Calipatria Fault also crosses a small portion of the East Mesa along the southwest margin and also impedes the flow of groundwater out of East Mesa.

[bookmark: _Toc330910405][bookmark: _Toc338078615]Aquifer Recharge and Discharge



In the Imperial Valley, recharge to the groundwater reservoir by subsurface inflow from tributary areas is small compared with recharge from the imported Colorado River water.  Total recharge to the groundwater system from precipitation within the valley was estimated to be somewhat less than 10,000 acre-feet per year (Loeltz et al., 1975).  However, Montgomery Watson (1995) cites a more likely recharge rate of 0.02 inch per year for the Ocotillo area, which equates to approximately 800 acre-feet of recharge per year, over the 500,000 acres of unirrigated land in the West Mesa.  Major sources of groundwater discharge from Imperial Valley aquifers include groundwater discharging directly into the New and Alamo Rivers, pumping in Mexicali Valley to the south, intercepted shallow groundwater from the agricultural fields by drains and the extensive tile drain network, and subsurface discharge into the Salton Sea. Phreatophytes also remove groundwater by evapotranspiration in areas where the groundwater table is shallow, especially in the rivers and drains and by wetlands (Tetra Tech, 1999).  Artesian groundwater conditions exist in the Imperial Valley, primarily east of the Alamo River in a band extending roughly from Holtville in the south to Calipatria in the north.

In the West Mesa area, recharge to the aquifer is from two sources: precipitation falling directly on the area and percolation of stream runoff from the Coyote and Jacumba Mountains to the west.  Sources of discharge in the West Mesa include pumpage by U.S. Gypsum, limited urban water use into the town of Ocotillo, and subsurface outflow across the Elsinore/Laguna Salada faults and toward Mexico (Bookman- Edmonston, 1996).

In the East Mesa, the source of water supply recharge to the groundwater aquifer was from canal seepage from the old unlined Coachella Canal and the AAC.  However, recharge has essentially ceased when portions of unlined Coachella Canal were lined in 1979.  Although portions of the AAC were lined between 2006 and 2010, the project did not complete lining of the canal completely through the East Mesa area, so some recharge from the canal to the mesa still continues.  Due to the arid conditions, virtually no direct precipitation reaches the groundwater aquifer in the East Mesa (Crandall, 1983).  Groundwater from the East Mesa is discharged at ground surface in springs and in the subsurface into Imperial Valley aquifers.  Discharge of groundwater onto ground surface in springs occurs at areas of shallow groundwater along the AAC.  In these areas, where wetlands have been created from canal seepage, discharged groundwater consumptive use is mainly attributable to evapotranspiration by phreatophytes and surface evaporation.  Subsurface outflow in the East Mesa occurs toward the Imperial Valley, toward Mexico, and into a portion of the East Highline Canal.

[bookmark: _Toc330910406][bookmark: _Toc338078616]Aquifer Storage

The storage capacity of the Imperial Valley has been estimated at approximately 14 MAF of water (CDWR, 1975).  Available aquifer storage within the East Mesa in between the East Highline Canal and the old unlined Coachella Canal is estimated to be one (1) MAF (USBR, 1988). The aquifer storage potential of the West Mesa has not been quantified; however, aquifer conditions in the area appear favorable for storage of water.  However, it will be more difficult to supply the water to the West Mesa area as there are no canals along the topographical higher areas where permeable sediments are present.

[bookmark: _Toc330910407][bookmark: _Toc338078617]Groundwater Quality

The Imperial Valley contains a large area of poor quality groundwater that is generally regarded as unsuitable for domestic or irrigation use without treatment.  The chemical quality of groundwater differs greatly from place to place, and salinity is the primary water quality issue. Total dissolved solids (TDS) range from several hundreds to more than 10,000 milligrams per liter (mg/L).  Generally, Ocotillo-Coyote Wells Groundwater Basin sole source aquifers, which receive recharge from precipitation on the Jacumba Mountains, contains only a few hundred mg/L of dissolved solids.  Beneath East Mesa the water quality is moderate to poor and has been locally influence by seepage from the old unlined reaches of the Coachella Canal and AAC.

In Imperial Valley, concentrations of nitrate and fluoride higher than the concentration recommended for drinking water are common.  High concentrations of sulfate may also be present. Concentrations of boron are typically higher than those recommended for certain agricultural crops.  Selenium, also a constituent of concern in the Imperial Valley drains, is thought to be a principally imported contaminant from the Colorado River supply.

In the Imperial IRWMP area, water quality was interpreted to define the areal and vertical distribution of salt within the aquifers (Durbin and Imhoff, 1993).  TDS concentrations were summarized for three distinct water-bearing zones, shallow (80’ to 300’), intermediate (300’ to 1,500’) and deep (>1,500’) as shown on Figure B-8 through Figure B-10, respectively.  The shallow aquifer contains highly variable water quality ranging from about 800 to over 10,000 mg/L TDS.  Relatively consistent water quality is present in the shallow aquifer beneath East Mesa ranging from about 800 to 2,200 mg/L TDS.  The intermediate aquifer beneath the Imperial Valley contains water that is fairly uniform averaging about 2,200 mg/L, while the deep aquifer contains more uniform the poorest quality water.
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[bookmark: _Toc338078666] Shallow Aquifer Water Quality



[image: ]





















[bookmark: _Toc330910460][bookmark: _Toc338078667]Intermediate Aquifer Water Quality 
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Additional water quality investigations were performed in the East and West Mesas that refine the previous regional studies.  In the West Mesa, groundwater is pumped for industrial use at the U.S. Gypsum plant at Plaster City.  The quality of the groundwater pumped in this area is reportedly good.  In addition, the U.S. Geological Survey has conducted water quality sampling in the Ocotillo-Coyote Wells Groundwater Basin since 1977 (Bookman-Edmonston, 1996).  Water quality data for this sole source aquifer suggest average TDS concentrations range from 300 to 400 mg/L due to recharge being derived from precipitation on the adjacent Jacumba mountains.  As previously discussed, the Elsinore-Laguna Salada fault complex comprises a partial barrier to the flow from east to west of groundwater from the Ocotillo-Coyote Wells Groundwater Basin to West Mesa.  TDS concentrations are notably higher on the east side of the faults (i.e., toward the Imperial Valley), ranging up to 15,000 mg/L in some wells.  On the east side of the faults, shallow wells have higher TDS concentrations than deeper wells, indicating that poorer quality groundwater overlies better quality.

The greatest amount of available data on groundwater quality pertains to the East Mesa area. While there is little to no permanent groundwater pumping, the East Mesa area includes a large number of wells and has been the subject of investigation for possible groundwater development and banking for several decades.  There are oil and gas exploration wells, geothermal wells, test holes, monitoring wells associated with canal seepage from the AAC and Coachella Canal, and a small number (12) of water supply wells, some of which are used for agricultural purposes.  The majority of the wells are located in the southern portion of the East Mesa area, along the AAC.  Two aquifers were identified in the area: a shallow unconfined zone from 0 to 85 feet and a deeper semi-confined zone from 85 to 160 feet (Crandall, 1983).  The two water-bearing zones were differentiated based on chemical character, pH, TDS, and the perforated interval of the particular well.  Overall, the median TDS is slightly higher in the shallow aquifer than in the deeper aquifer, and the water in the deeper aquifer contains water (sodium bicarbonate in character) from a different source.  Table B-1 provides the analysis and characterization of the water quality.[footnoteRef:1] [1:  ] 





[bookmark: _Toc330910448][bookmark: _Toc338078678] East Mesa Water Quality

		

		Zone A (85 to 160 Feet)

		Zone B (0 to 85 Feet)



		Chemical Character

		Sodium Chloride

		15 wells

		Sodium Chloride

		13 wells



		

		Sodium Sulfate

		3 wells

		Sodium Sulfate

		10 wells



		

		Sodium Bicarbonate

		0 wells  

		Sodium Bicarbonate

		6 wells



		

		

		

		

		



		pH

		Range: 7.4-  8.6

		17 wells

		Range: 4.3-11.2

		17 wells



		

		Common 7.4-  8.6

		

		Common 6.9-  9.0

		



		

		4.3-  6.4

		0 wells 

		4.3-  6.4

		4 wells



		

		6.5-  7.5

		1 well

		6.5-  7.5

		5 wells



		

		7.6-  8.6

		16 wells

		7.6-  8.6

		11 wells



		

		8.7-  9.7

		0 wells 

		8.7-  9.7

		3 wells



		

		9.8-11.2

		0 wells

		9.8-11.2

		4 wells



		

		

		

		

		



		TDS (ppm)

		Range 589-2860

		17 wells

		Range: 250-2620

		27 wells



		

		Common: 750-  995

		9 wells

		Common: 434-   787

		16 wells



		

		589

		1 well

		250

		1 well



		

		1270

		1 well

		882-1413

		7 wells



		

		1710-2860

		6 wells

		1750-2620

		3 wells



		

		7112

		1 well

		7151

		1 well



		

		

		

		

		



		F (ppm)

		Range: 0.2-1.4

		10 wells

		Range 0.1-1.6

		22 wells



		

		1.9

		1 well

		3

		1 well



		

		

		

		

		



		B

		0.26 and 0.46

		2 wells

		0.41

		1 well





Source:  Crandall, 1983



Groundwater Temperature

Along with varying TDS, local groundwater also has varying temperatures.  Geothermal heat in the Imperial Valley and the East Mesa is used to generate geothermal energy.  Figure B-11 shows the Known Geothermal Resource Areas (K.G.R.A).  The California Department of Conservation Division of Oil, Gas & Geothermal (DOGGR) has temperature logs for wells within the K.G.R.A.s.  Several of these temperature logs were gathered and used to estimate the groundwater temperature that can be expected in different portions of the Imperial Valley.  The data for the East Mesa is confidential so temperatures were estimated from the available logs for the shallow and intermediate aquifers in the Imperial Valley and extrapolated into areas where the information was not available.

Beneath the East Brawley K.G.R.A., the shallow water temperature has been reported as 90 degrees Fahrenheit (°F) (USBR, 1992).  A log for a well in the East Brawley K.G.R.A. indicated that temperature ranged from 170 °F at 1,000 feet below ground surface (bgs) to 288 °F at 2,000 feet bgs. The temperature above 1,000 feet bgs was not recorded due to the sensitivity of the temperature probe but is likely cooler at shallower depths. 

A temperature of 170°F was assumed for the entire East Mesa aquifer due to the similar aquifer depth and proximity to wells in the East Brawley K.G.R.A.

Groundwater temperature for the Heber K.G.R.A. was estimated using a temperature log from the HGU well 109.  The temperature at 250 feet bgs was 178 °F, which is the depth of the shallow aquifer; and 308 °F at 1,500 feet bgs for the intermediate aquifer.  Heber K.G.R.A. has the highest temperatures in the region for the shallow and intermediate aquifers.

Groundwater temperature for the Salton Sea K.G.R.A. was estimated using a log from the Megamax 4 well.  At 300 feet bgs, at the base of the shallow aquifer, the temperature was recorded as 94 °F. The intermediate aquifer, with a depth of about 1,500 feet bgs, has a temperature recorded of 145 °F.
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[bookmark: _Toc330910462][bookmark: _Toc338078669]Known Geothermal Resource Areas

[bookmark: _Toc330910408]

[bookmark: _Toc338078618]Aquifer Hydraulic Characteristics

Aquifer hydraulic characteristics are present in terms of hydraulic conductivity, transmissivity and specific yield or storativity.  The hydraulic conductivity is the rate at which water can move through a permeable medium and the units of Length/Time.  Transmissivity is the ability of an aquifer to transmit water.  The capacity of aquifer to transmit groundwater under pressure, expressed as a quantity of water, at the prevailing temperature, transmitted horizontally in a given period of time through a vertical strip of a given width of the fully saturated thickness of the aquifer, under a hydraulic gradient of one with unit of Length squared/Time or by multiplying these values by 7.48 to obtain units of gallons per day per foot.  The transmissivity is equal to the hydraulic conductivity times the thickness of the aquifer.  Porosity is the voids or open spaces in sediments that can be filled with water, frequently expressed ratio of the volume of open space to the total sediment volume, and is expressed as a percentage.  

Storativity is the volume of water released from storage in an aquifer in a vertical column of one foot-square when the water surface in a confined aquifer (potentiometric surface) declines 1 foot. In an unconfined aquifer the storativity is approximately equal to specific yield.  

Another common term used during evaluations of wells is specific capacity, which simply divides the gallons per minute (gpm) divided by the drawdown (static water level – pumping water level).  Specific capacity units are gpm/foot (gpm/ft). The higher the number the better the well and indicates the sediments are more highly transmissive.  The values range from less than 1 to 150 gpm/ft.

Several sources of data exist that provide information on the hydraulic parameters of aquifers in the Imperial IRWMP area.  Areal distribution of aquifer transmissivity values derived from pumping tests, which typically provide high quality data, is shown on Figure B-12 (Tetra Tech, 1999). Unfortunately the data was not organized by aquifer.  The highest aquifer transmisivities are found in the East and West Mesas, and the lowest are within the Imperial Valley.   

Transmissivity values varied from 200 square feet/day in the Imperial Valley, to 100,000 square feet/day in East Mesa.
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[bookmark: _Toc330910463][bookmark: _Toc338078670]Areal Distribution of Aquifer Transmissivities

[bookmark: _Toc338078671]Areal Distribution of Aquifer Transmissivities

Hydraulic conductivity values for the shallow and deeper aquifers were initially estimated using transmissivity data from the Imperial County Groundwater Model report (Montgomery Watson, 1995).  Aquifer hydraulic conductivity values varied from a low value of 0.5 foot per day in the central irrigated area of the Basin where the previously described low conductivity lake bed sediments dominate, to a high value of 80 feet per day in East Mesa, where sediments are highly transmissive sands and gravels. Values for the Sand Hills, east of East Mesa, are 50 feet per day.  Areas lacking data are assumed to have a hydraulic conductivity value of 30 feet per day for locations east of the pre-historic Lake Cahuilla shoreline (see Figure B-4) and 0.5 feet per day for locations west of the pre-historic Lake Cahuilla shoreline.  Thus, based on the data presented; on average, new wells in the East Mesa would be expected to have higher yields than those in the West Mesa.  Montgomery Watson (1995) presents a summary of hydraulic characteristics in various areas of the Imperial Valley. This is reproduced on Table B-2 below:





[bookmark: _Toc330910449][bookmark: _Toc338078679]Summary of Hydraulic Characteristics

		Area

		Transmissivity

(gpd/ft)

		Transmissivity

(sq ft/day)

		Hydraulic Conductivity

(ft/day)

		Specific Yield



		Imperial Valley

		1,700 - 2,200

		227 - 294

		0.67 - 0.94

		



		East Mesa

		140,000 - 50,000

		18,717 - 113,636

		32 - 1,337

		



		Sand Hills

		62,000 - 590,000

		8,289 - 78,887

		9.7 - 401

		



		Ocotillo-Coyote Wells Groundwater Basin

		10,000 - 82,000

		1,336 - 10,963

		

		0.04 - 0.15





Source:  Montgomery Watson (1995)

Beyond those data cited above, Crandall (1983) provides data on estimated specific yield for the East Mesa aquifer. The range of values reported by Crandall varied from about 4 percent near the East Highline Canal, to 25 percent which occurs in areas along the Coachella Canal and AAC.  The average specific yield for the East Mesa area was listed as 21 percent.  Consistent with the geologic model described previously, specific yields decrease closer to the valley floor in proximity to the pre-historic Cahuilla Lake bed deposits. Higher values found elsewhere in the area are associated with coarser grained deposits of wind-blown origin.

Well logs obtained from the CDWR were used to evaluate depth specific aquifer characteristics.  Aquifer characteristics were estimated from pumping test information contained on some of the logs; however, because the results are based on a single well the quality of the estimate is moderate.  Table B-3 shows the aquifer characteristics by aquifer and generalized areas. The results show that East Brawley K.G.R.A. and East Mesa K.G.R.A. intermediate aquifers have the highest transmissivity and hydraulic conductivities. The aquifers in these locations will be able to supply greater quantities of water more sustainably than the Salton Sea or Heber K.G.R.A.s.
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Other data available for wells in the East Mesa include well yields and specific capacities. Reported well yields varied from 80 to 3,000 gpm, depending on depth and location. In general, yields in excess of 900 gpm were associated with depths of 200 feet or more.  Specific capacity data reported for seven wells in the East Mesa, varied from 0.8 to 85 gpm/ft.  The well with the highest specific capacity was located at the junction of the AAC and Coachella Canal.  Specific capacities were highest to the east, and diminished to the west.  Higher specific capacities were associated with wells deeper than 200 feet (Crandall, 1983).

Consistent with the overall geologic model for the Imperial IRWMP area, the highest transmissivities are associated with the East and West Mesas where aquifer formations are generally more homogenous and include a much higher proportion of coarse sands and gravels then the Imperial Valley floor, allowing groundwater to move at higher rates.  

[bookmark: _Toc330910409][bookmark: _Toc338078619]Groundwater Levels and Movement

The direction of groundwater movement is controlled primarily by contours of groundwater level elevation; the rate of groundwater movement is proportional to the gradient or slope of the groundwater table.  Groundwater levels and flow have changed with lining of the canals; therefore, two temporal sets of water level data are presented: one for 1960 representing conditions with recharge from the canals and one for 1993 after the southerly portions of the Coachella Canal was lined.  Lining of portions of the AAC, generally about six miles east of the East Highline Canal to about five miles east of the Coachella Canal was not started until 2006 so neither set of maps reflect the reduction of seepage from the AAC.  A portion of the AAC still contributes recharge to East Mesa.  Additional details groundwater contour maps are also provided for both the East and West Mesas.

[bookmark: _Toc330910410][bookmark: _Toc338078620]Imperial IRWMP Area Historic Groundwater Levels (1960 Data)

Published water level contours are available for 1965 for Imperial IRWMP area (Loeltz et al., 1975) and 1960 for the East Mesa (USBR, 1994).  A composite water level contour map of the area based on the 1960 and 1965 data is presented on Figure B-13.  The dashed water level contours east of the Salton Sea area reflect limited data for this area.
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[bookmark: _Toc330910464][bookmark: _Toc338078672]Groundwater Contour Map, 1960/65 Data



The groundwater contours show a broad groundwater mound in the East Mesa area, from east of the San Andreas Fault and continuing to the East Highline Canal. This mound is associated with seepage recharge from unlined portions of the AAC beginning with its construction in the 1940s.  The groundwater mound also extends northwest along the unlined Coachella Canal due to seepage recharge.  Between the canals, the direction of movement is west-northwestward; but south of the AAC, the flow direction is into Mexico. East of the Coachella Canal, the flow direction is northward for the first 20 miles, but further north, gradually swings to the west.  East of the San Andreas Fault zone, groundwater reportedly flows north and east toward the Colorado River.

Groundwater moves from the recharge areas east and west of Imperial Valley, toward the axis of the valley, and converges upon the New and Alamo Rivers respectively, which discharge to the Salton Sea.  The overall direction of flow of groundwater in the area based on the 1960 data is presented on Figure B-14.  Historically, artesian groundwater conditions have been quite common between the East Highline Canal and the Alamo River, but artesian conditions do not extend west of the Alamo River. This suggests that the Alamo River may be a more significant source of discharge from the upper aquifer than the New River in the central valley area.

[image: tetra 3-4 and 3-7_Page_2]As illustrated in Figure B-14, flow directions are westward along the AAC between the Coachella Canal and the Alamo River, then northwest to north between the Alamo and New River.  Flow direction below the AAC is to the south into Mexico east of the Coachella Canal, but then turns southwest between the Coachella Canal and the East Highline Canal.  Apparent flow direction is to the northwest in western Imperial Valley near the West Mesa and to the southwest east of the Salton Sea, as flow from both these areas converges towards the Salton Sea.  Flow direction in East Mesa is west to northwest, although it was also locally influenced by the presence of the groundwater mound under the former unlined Coachella Canal.  Groundwater flow east of the San Andreas Fault system is to the north.

































[bookmark: _Toc338078673]Regional Groundwater Flow Map, 1960

Groundwater levels adjacent to the canal in the East Mesa area have varied significantly over time, primarily in response to seepage of imported Colorado River water.  These canals have had the most significant impact on water levels in the study area.  In the irrigated Imperial Valley groundwater levels have remained essentially the same for many decades, due to the existence of the tile drain network and the New and Alamo Rivers, which act as regional drains and control groundwater levels.

Many East Mesa wells have seasonal trends in the water levels, with highest water levels in March and the lowest water levels in September. The seasonal trends appear strongest near the AAC below Drop 1, although they can also be observed in East Mesa. These seasonal trends are thought to be associated with variations in canal leakage prior to lining of the canal.

[bookmark: _Toc330910411][bookmark: _Toc338078621]Imperial IRWMP Area Recent Groundwater Levels (1993 Data)

[image: tetra 3 figs_Page_4]Groundwater levels for the Imperial IRWMP area, based on 1993 data, are shown on Figure B-15.  The 1993 time period represents the most recent period with comprehensive data of the entire area, including the Mexicali Valley, and it also is a time period that should accurately represent present day water levels in the East Mesa and Imperial Valley (Tetra Tech, 1999).  The decline in the water table in East Mesa, due to the lining of the first 49 miles of the Coachella Canal, began in 1980 and stabilized in the early 1990s.  A similar affect should be expected in the southern margin of East Mesa upon completion of the lining for the AAC in 2010.  

































[bookmark: _Toc338078674]Groundwater Contour Map, 1993 Data



As can be seen on Figure B-15, groundwater contours are generally unchanged from the 1960s data in the Imperial Valley, the area east of the Salton Sea, Mexicali Valley, and the East Mesa area adjacent to the AAC.  However, the water table declined significantly along the first 49 miles of the Coachella Canal due to its 1979 lining.  This has resulted in a more northerly flow direction into East Mesa near Drop 1 of the AAC.  In general, the water levels along the AAC are similar to the 1960 conditions because AAC seepage was not controlled by water level elevations near Drop 1 on the AAC.  It is expected further decreases in groundwater levels will occur after the completion of addition lining of the ACC in 2010.

[bookmark: _Toc330910412][bookmark: _Toc338078622]West Mesa

Groundwater levels beneath West Mesa, as show on Figure B-14, show the groundwater flow direction beneath West Mesa is from the southwest to the northeast toward the Salton Sea.  

[image: ]Groundwater levels in the Ocotillo-Coyote Wells Groundwater Basin west of the West Mesa area are measured by the USGS.  The most recent (1995) water level elevation data are shown on the groundwater contour map in Figure B-16.  This map shows the groundwater slopes (and therefore moves) southwesterly through the Ocotillo-Coyote Wells Groundwater Basin, from areas of recharge in the Coyote and Jacumba Mountains, to areas of discharge in Mexico and across the Elsinore/Laguna Salada Faults.  The data also reveal the difference in groundwater elevations from one side to the other of the Elsinore/Laguna Salada Faults, reflect the fact that these faults are an impediment to the movement of groundwater into West Mesa.  























[bookmark: _Toc330910467][bookmark: _Toc338078675]West Mesa Groundwater Contour Map, 1995 Data

[bookmark: _Toc330910413][bookmark: _Toc338078623]East Mesa

As previously described, the East Mesa includes the roughly triangular area southwest of the San Andreas Fault, north of the Mexican border, and east of the East Highline canal (shoreline of ancient Lake Cahuilla) as shown on Figure B-4.  Recharge to the East Mesa is almost entirely a result of historic seepage from unlined portions of the AAC and Coachella Canal.  The movement of groundwater in areas of the East Mesa is, therefore, reflective of these sources of recharge.  Little data are available on the existence and continuity of clayey lake beds and aquitards in the East Mesa; and, as described previously, groundwater occurs under unconfined conditions in most areas.  Figure B-17 presents a groundwater contour map of the East Mesa based on 1982 data, shortly after the lining of the Coachella Canal in 1979 but before ACC lining project in 2006 (USBR, 1988).  As shown in Figure B-17 groundwater in the southern part of East Mesa, near the ACC, generally flows north-northwesterly.  In the more northern portions of East Mesa flows are in a more westerly direction toward the East Highline Canal and the Imperial Valley.

As previously mentioned, several significant faults in the area alter and restrict the flow of groundwater flow from east to west, into the Imperial Valley.  These are, from west to east, the Brawley, Calipatria, San Andreas (main branch), and Algodones/Sand Hills Faults.  Crandall (1983) reports that water levels are offset across both the Brawley and Calipatria faults, indicating they may be partial barriers to the flow of groundwater from East Mesa into the Imperial Valley.  To the east, the Sand Hills (also known as the Algodones Dunes) lie between the San Andreas and Algodones Faults.  This area may provide a favorable structural zone in which groundwater recharge and recovery activities can be considered.

[bookmark: _Toc330910414][bookmark: _Toc338078624]Groundwater Velocity

Data was reviewed that presents approximate groundwater flow rates, based on the slope of the water table, the aquifer hydraulic conductivity, and the aquifer effective porosity.  Groundwater velocity in the permeable East Mesa sands and gravels is estimated to be 450 feet per year using a gradient of 0.001 foot per foot (ft/ft), a hydraulic conductivity of 250 feet per day and an effective porosity of 20 percent. In contrast, groundwater velocity in the semi-permeable pre-historic Lake Cahuilla sediments beneath the Imperial Valley is estimated to be only 10 feet per year using a gradient of 0.004 ft/ft, a hydraulic conductivity of 0.5 foot per day, and an effective porosity of 8 percent.  In addition to the major differences in groundwater flow rates between the East Mesa and the Imperial Valley, smaller groundwater flow rate variations occur due to variability in the gradient and hydraulic conductivity within each area (Bureau of Reclamation, 1987; Tetra Tech, 1999; Crandall, 1983).





[bookmark: _Toc330910415][bookmark: _Toc338078625]Recovery and Artificial Recharge Potential

The potential for artificial recharge and recovery varies greatly between the Imperial Valley, West and East Mesas due to the permeability of the sediments and the ability to convey water to the recharge areas.  A discussion for each area is provided below.  

[bookmark: _Toc330910416][bookmark: _Toc338078626]Imperial Valley  

The Imperial Valley has limited potential for conjunctive use or banking opportunities. The Imperial Valley is underlain by at least two regional aquifers.  The upper aquifer is about 200 feet thick and may contain about 0.8 million AF poor quality of water (see Figure B-8).  The aquifers for the most part are relatively thin sand beds.  Groundwater levels are near ground surface (10 to 15 bgs) indicating the aquifer is full.  Recovery of water could be by wells or drains, but they are hampered low transmissive sediments, poor and highly variable quality water as shown on B-8, and other impacts such as land subsidence.

[image: ]Since irrigation began in the valley, recharge to the aquifer is from percolation of applied water not captured by the drain system; therefore, no recharge facilities would need to be constructed.  



































[bookmark: _Toc330910468][bookmark: _Toc338078676]East Mesa Groundwater Contour Map, 1982 Data

The intermediate aquifer, beneath the Imperial Valley is about 600 feet thick and may contain about 24 million AF of water.  There are relatively thick sand beds which could be favorable for developing high capacity wells. The salinity of the groundwater ranges from about 700 to 3,330 mg/L, which makes treatment of the water feasible.  The full extent of the aquifer is unknown and its hydraulic interconnection to the upper aquifer is poorly understood.  Geologic information is insufficient to ascertain the source area for recharge to the intermediate aquifer. It could be from the overlying upper aquifer to the south in Mexico, or to from the East Mesa area west of the San Andreas Fault.  If recharge to the intermediate aquifer comes from the East Mesa area and the water can cross the Calipatria Fault, which is at least a partial barrier to groundwater flow, then it is possible that an artificial recharge project through unlined portions of the old Coachella Canal could be an effective conjunctive use project for the intermediate aquifer.  Because of its large storage and areal extent, relatively consistent water quality, and apparent ability to convey water to high capacity wells, the intermediate aquifer could possibly be a conjunctive use target.  However, with the high degree of uncertainty in the recharge, this aquifer should not be considered for a conjunctive use project.

[bookmark: _Toc330910417][bookmark: _Toc338078627]West Mesa

Constraints to groundwater banking activities in the West Mesa include the potential conflicts with the U.S. Gypsum operation, sole source aquifer designation for Ocotillo-Coyote Wells Groundwater Basin and maintaining the recharged water for use by IID.  However, recharge water in the West Mesa is a possibility.  The mountain front areas along the west side of mesa include portions of several small groundwater basins identified by CDWR.  Most of the basins in this area include a small number of highly productive wells, reflective of the more permeable aquifers that underlie this area.  Aquifer materials and hydraulic characteristics are highly favorable for recharge of water to the subsurface, and subsequent recovery.  Water quality is generally good, and might not require treatment prior to use.  Areas that warrant further investigation are near the Carrizo Wash or Palm Canyon.

[bookmark: _Toc330910418][bookmark: _Toc338078628]East Mesa

The East Mesa area is the most favorable for an aquifer storage and recovery operation.  The concept of storing and recovering Colorado River water during IID underruns in the East Mesa and has been the subject of investigation by both IID and the USBR since the mid-1980s.

In 1989, a recharge study using a portion of the old unlined Coachella Canal just south of the Glamis K.G.R.A and west of the San Andreas Fault, diverted an average of 80 cfs (17,000 AF) of water into the canal for 3.5 months proving the sediments are favorable for a recharge facility (USBR, 1992).  The recharged water raised the water table by about 15 feet near the canal, but only raised the piezometric head in the semi-confined intermediate aquifer by about 3 feet.  USBR postulated the piezometric head in the intermediate aquifer was raised due to the overburden of the recharged mound of water in the shallow aquifer applying great pressure to the intermediate aquifer.  Most likely the confining layer separating the two aquifers is not a significant barrier to groundwater flow and that by pumping from the intermediate aquifer could induce recharged water to enter the intermediate aquifer where the aquifers have a higher transmissive capacity and potential for developing high yielding wells.  Additional testing is needed.

The upper and intermediate aquifers beneath East Mesa are highly permeable.  Groundwater in storage beneath the East Mesa west of the San Andreas fault in just the upper aquifer is estimated to be about 1.5 million AF.  The aquifers are generally full and may need to be pumped to create storage for recharged water.  The aquifers are favorable for development of high capacity wells, and water is generally of good quality, with TDS ranging from 500 to 1,000 mg/L, (see Figure B-8 and Figure B-10).

[bookmark: _Toc330910419][bookmark: _Toc338078629]Conjunctive Use Facility Conceptual Designs

This section presents conceptual designs for using groundwater as the source of supply and groundwater recharge facilities.

New water supply will be needed to support future development of geothermal plants in each of the K.G.R.A.s and other Municipal, Commercial and Industrial (MCI) development.  The water could also be used by agriculture to augment supplies when a potential annual overrun is projected.

Development of groundwater supply wells and well fields, was evaluated as a source to supply water to each of the K.G.R.A.s.  Imperial Valley groundwater quality is generally of moderate to poor quality in the aquifers and would require treatment.  The shallow aquifer has the most variable concentrations ranging from 800 to over 10,000 mg/L.  The intermediate aquifer has the most consistent salt concentrations ranging from about 800 to 2,220 mg/L.  Generally better quality water is present beneath East Mesa due to historic recharge from the unlined canals. Desalination plants would be required and the brine associated with the treatment will require disposal.

Extraction of groundwater in the desert environment would eventually deplete the resource if the aquifers were not recharged.  Selection of the well pumping capacity and the well field locations were based on the ability to recharge the aquifers either from deep percolation of agricultural applied water or by replenishing the water through groundwater recharge.  Conceptual well fields were not located between closely spaced parallel faults due to their potential to be barriers to groundwater flow, limited storage capacity, and the potential lack of recharge that could lead to subsidence and ground fissuring.  The well locations were further constrained by geologic hazards and other design constraints.

[bookmark: _Toc330910420][bookmark: _Toc338078630]Geologic Hazards and Design Constraints

The Imperial region lies in one of the most seismically active areas in the United States.  Several geologic hazards face the region including earthquakes, liquefaction, sieches, flooding due to breaching of canals, and subsidence.

[bookmark: _Toc330910421][bookmark: _Toc338078631]Earthquakes

Near the K.G.R.A.s, major active and potentially active faults trend in a northwestern direction.  Figure B-18 shows the location of these faults.  The San Andreas and the Imperial faults are active.  The Brawly and Calipatria Faults are classified as potentially active according to the California Geological Survey.  Near the active and potentially active faults the potential for surface displacement and cracking is high.

The potential for shaking is high near the K.G.R.A.s. Facilities should be designed to within the appropriate level of shaking and to the extent possible be set back as far as possible  from the faults.  Where distribution pipelines cross faults they will be subject to shearing.

[bookmark: _Toc330910422][bookmark: _Toc338078632]Liquefaction

Liquefaction may occur during an earthquake where saturated soils are shaken and the geologic media become buoyant in the groundwater and structures can sink or sag due to the decrease in the soil’s structural integrity.  Potential for liquefaction is low beneath East Mesa, but increases to the west where the potential is moderate to high, due to irrigation that may cause perched water above the pre-historic Lake Cahuilla clayey lakebed deposits.

Groundwater pumping could locally decrease the potential for liquefaction by lowering groundwater levels.

[bookmark: _Toc330910423][bookmark: _Toc338078633]Sieches

When an earthquake occurs in a location near a large body of water a sieche can occur.  A sieche is a large wave in an inland body of water that can cause flooding and damage nearby structures. A strong earthquake could create a sieche from either the Salton Sea or in the canals. Although sieches have not been reported, the potential is moderate to high.

[bookmark: _Toc330910424][bookmark: _Toc338078634]Flooding

Imperial Valley and even East Mesa are at risk for flooding were canals to be sheared and offset due to fault activity.   A significant surface rupture of one or multiple canals could flood portions of the Imperial Valley.  Potential for flooding is moderate to high.  Facilities located down gradient of the major canals should be designed to withstand flooding though elevation of structures or inclusion of diversion measures to redirect water away from the facilities.

[bookmark: _Toc330910425][bookmark: _Toc338078635]Subsidence



Two inches of naturally occurring subsidence annually are centered at the middle of the Salton Sea. The two inches of subsidence decreases radially outward from the Salton Sea. Near the Mexican border the natural subsidence is essentially zero (Imperial County, 2006).

Imperial Valley has a dense irrigation network of canals and laterals that supply water throughout the valley.  This network relies on canal grades to gravity feed the water throughout the system.  Subsidence can cause the ground surface to sink or sag damaging or changing the grade on infrastructure.

Subsidence may also be induced by removing more water from the aquifer than can be replaced naturally or by injection.  Imperial Valley’s geothermal wells remove steam and water from below the deep aquifer.  In some cases water is injected back into the zones where water was removed and aid to mitigate potential subsidence.  Subsidence has been detected in the Salton Sea K.G.R.A.

Potential for subsidence as a result of groundwater pumping is high in the Imperial Valley and low to moderate in the East Mesa area.   Geotechnical investigations will be required for foundation designs to withstand settlement due to subsidence and how potential subsidence would affect existing infrastructure, canals, drains, and bridges.  Pipelines should be constructed with flexible materials or incorporate expansion joints.

[bookmark: _Toc330910426][bookmark: _Toc338078636]Corrosive Soils

Data was gathered on 28 soil types that are common in the Imperial Valley and East Mesa showed that some soil types can be corrosive to steel and concrete.  The risk of corrosion to both concrete and steel were reported as either low, moderate, or high (NRCS http://websoilsurvey.nrcs.usda.gov/app/ WebSoilSurvey.aspx).  Of the 28 soils from the soil survey all 28 had a high rating for being corrosive to steel.  Of the 28 soil types, 13 were considered low, 13 were considered moderate, 1 was considered high, and 1 was not rated for corrosiveness to concrete.

To withstand the corrosive soils, pipelines should be constructed with polyvinylchloride or high density polyethylene.  Depending on the location, special mixtures of concrete may be required for foundations.

[bookmark: _Toc330910427][bookmark: _Toc338078637]Colorado River Effects

The Colorado River is located about 50 miles to the east of the Imperial IRWMP area.  An accounting surface method was developed in the 1990s by the U.S. Geologic Survey, in corporation with the Bureau of Reclamation to identify wells outside of the flood plain of the lower Colorado River that yield water that will be replaced by water from the river.  This method was needed to identify which wells require an entitlement for diversion of water from the Colorado River and need to be included in accounting for consumptive use of Colorado River water as outlined in the Consolidated Decree of the United States Supreme Court in Arizona v. California. The method is based on the concept of a river aquifer and an accounting surface within the river aquifer. The study area includes the valley adjacent to the lower Colorado River and parts of some adjacent valleys in Arizona, California, Nevada, and Utah and extends from the east end of Lake Mead south to the southerly international boundary with Mexico. Contours for the original accounting surface were hand drawn based on the shape of the aquifer, water-surface elevations in the Colorado River and drainage ditches, and hydrologic judgment.  

This method for determining well impacts to the Colorado River was published in the Federal Register for the Department of the Interior on July 16, 2008, but was not formalized.  It indicated that if static water levels in wells are equal to or the elevation of water in the Colorado River it is assumed that water from the wells is coming from Colorado River.  The elevations of the river were projected into areas surrounding the river to create the accounting surface.  The accounting surface extended into portions of East Mesa (Scientific Investigations Report 2008-5113, USGS 2008).  

In 2008, the USGS published another method for assessing whether wells deplete groundwater that would otherwise recharge the Colorado River aquifers.  They developed a superposition model that simulates the percentage of water depleted from the river (Scientific Investigations Report 2008-5189, USGS 2008).  The assumption is that when a well is initially pumped, virtually all the water comes from groundwater storage; but over time, as the cone of depression grows, the percentage of water from the river or other recharge sources increases. The southeastern portion of the East Mesa has been designated as having a potential to deplete water in the Colorado River as shown on Figure B-18 as the Depletion Model Area.  The Dunes K.G.R.A. is adjacent to and overlaps the proposed depletion area.

[bookmark: _Toc330910428][bookmark: _Toc338078638]Endangered Species

Endangered and threatened species are present in the Region.  The endangered species habitat areas were mapped to the extent possible to highlight areas that were excluded as desalination plant and well field locations. These locations are illustrated on Figure B-18.  Most of the Glamis and Dunes K.G.R.A.s are occupied by endangered species.

[bookmark: _Toc330910429][bookmark: _Toc338078639]Seepage Recovery System

IID has installed a Seepage Recovery (SR) system to collect seepage from the East Highline Canal and the ACC as part of the system efficiency conversation.  Water collected by the SR system interceptors is protected. About 13,000 AFY has been recovered from the East Highline Canal SR system and about 25,000 AFY has been recovered from the ACC SR system.  Well fields for the desalination plants should be designed to minimize drawdown along the SR system so they will not collect water that would have been otherwise collected through SR system.
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[bookmark: _Toc330910469][bookmark: _Toc338078677]Exclusion Zones

[bookmark: _Toc330910430][bookmark: _Toc338078640]Well Field Conceptual Designs

Preliminary designs for well fields were developed to supply 5,000 AFY, 25,000 AFY, and 50,000 AFY of groundwater to the East Brawley, East Mesa, Heber, and Salton Sea K.G.R.A.s. Attachment A contains conceptual sketches of the well fields along with the raw and finished water distribution systems.  Because the water will need to be treated, the amount of groundwater pumped had to be increased as the treatment plants will operate with 75 percent efficiency. Using the 75 percent efficiency, the wells will need to produce 6,600 AFY, 33,300 AFY, and 66,600 AFY.

Aquifer characteristics listed in Table B-3 for each K.G.R.A. were used to determine the potential well pumping rate over the 30 year life of the project.  A Theis analysis of the potential well fields was conducted assuming the wells are arranged in a grid shape.  Spacing between wells was initially estimated to limit well interference to about 10 feet.  Analysis predicted the average drawdown expected due to pumping of the well field.  These estimations were used to determine if the drawdown would exceed the thickness of the aquifers or in the case of the intermediate aquifer to maintain groundwater levels above the confining bed.  The number of wells and their pumping rates were then adjusted to select the optimum number of wells.  The number of wells and their production rates for each proposed well field by K.G.R.A. are summarized in Table B-4.





[bookmark: _Ref329268104][bookmark: _Ref329268145][bookmark: _Toc330910451][bookmark: _Toc338078681]Wells Required for Each Well Field Based on K.G.R.A.s
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The aquifers beneath the K.G.R.A.s have varying salt concentrations and groundwater temperatures.  Table B-3 summarizes aquifer quality and temperatures associated by aquifer and each K.G.R.A.

The aquifers likely have a broad regional extent and may extend to the valley edges.  However, groundwater flow may be blocked by faults, which would limit recharge.  The Calipatria and Brawley Faults are considered at least partial barriers to flow on the east side of the Imperial Valley.  Well fields for the East Brawley, East Mesa, and Salton Sea K.G.R.A.s were positioned east of these faults so that water recharged near the Coachella Canal would reach the well fields.

The Dunes and Glamis K.G.R.A.s were not evaluated, because most of their areas are occupied by endangered species and their proximity to the proposed Colorado River depletion surface.





[bookmark: _Toc330910431][bookmark: _Toc338078641]South Brawley Well Field

Developing groundwater as a source of supply for the South Brawley K.G.R.A. (including the Keystone development area) was considered and then abandoned due to the area being located between two branches of the Imperial Fault.  Where faults are closely spaced, they may create small compartments that have limited recharge and can be easily dewatered, which could result in subsidence and ground fissuring.  Therefore, a well field within the K.G.R.A. was not planned. Groundwater supply to this area could be from a well field in the East Brawley K.G.R.A., as described below.  Water could be conveyed west to the South Brawley K.G.R.A. and the Keystone development area using either pipelines or existing IID canal infrastructure; however, not in high periods of agricultural demands.  Attachment A, Figures A-1 through A-6, contains conceptual well field layouts for feasible alternatives in the South Brawley/Keystone areas.

[bookmark: _Toc330910432][bookmark: _Toc338078642]East Brawley Well Field

Conceptual well field designs were developed to supply water to the East Brawley K.G.R.A. These designs would also apply to serve the South Brawley K.G.R.A., but the water would have to be conveyed to that demand area.  Well field designs were prepared to produce 5,000

AFY, 25,000 AFY, and 50,000 AFY after treatment as shown in Figures A-7 through A-10. The well fields were located east of the Calipatria Fault to receive recharge from percolation basins potentially located in the old unlined Coachella Canal, on private land not managed by Bureau of Land Management (BLM).  The K.G.R.A. generally overlies lakebed deposits which pinches out to the east where the recharge facilities are planned.  Therefore recharge facilities located in the old unlined Coachella Canal could replenish water in either the shallow or intermediate aquifers.

Both the shallow and intermediate aquifers were evaluated for development of the well field.  The characteristics for each aquifer are presented in Table B-3.  The intermediate aquifer is more favorable for development, because it is thicker and has a corresponding higher capacity to transmit water than the shallow aquifer.  Flow rates from each well were selected to prevent dewatering of the aquifer.  Estimated pumping rates per well for the shallow aquifer is 100 gpm and 2,000 gpm for the intermediate aquifer.

Table B-4 lists the number of wells required to provide 5,000 AFY, 25,000 AFY, and 50,000 AFY.  Development of the shallow aquifer is not feasible because between 40 and 400 wells would have to be constructed in comparison to the intermediate aquifer which will only require construction of 2 to 21 wells.  Attachment A, Figures A-7 and A-8, contains conceptual well field layouts for feasible alternatives in the East Brawley K.G.R.A.

Two pumping wells could be constructed to supply 5,000 AFY of water from the intermediate aquifer.  The pumping would reduce the water surface elevation by about 35 feet over the 30 year project lifespan.

Ten wells would be required to produce 25,000 AFY from the intermediate aquifer.   The water surface would be lowered by an average of 92 feet over the 30-year project lifespan.

Twenty-one wells would be needed to produce 50,000 AFY.  The average groundwater surface would decline by about 172 feet in the center of the well field over the 30-year life of the project. The drawdown would diminish away from the well field.

Conjunctively managing the groundwater levels through recharge would reduce the drawdown of the aquifer.  Management of the groundwater could lower the groundwater surface in the shallow aquifer, depending upon the interconnectedness of the shallow aquifer to the intermediate aquifer.  The insert on Figure A-8 shows where potential recharge facilities on the old unlined Coachella Canal could be located to conjunctively manage surface water and groundwater and create a water bank.  Groundwater levels could be lowered below the root zone which could benefit local agricultural users and would reduce the potential for liquefaction.  Management of recharge and pumping would be required to reduce the potential for subsidence associated with pumping.

[bookmark: _Toc330910433][bookmark: _Toc338078643]East Mesa Well Field

Due to the land limitations and the lack of demand in the area, a 5,000 AFY plant is recommended for this area.  Well fields were designed for the East Mesa K.G.R.A. for both the shallow and intermediate aquifers.   Most of the East Mesa K.G.R.A. is BLM-managed land.  The small portion of the K.G.R.A. that does not belong to BLM is between the Calipatria and Brawley Faults and was not considered because they are partial barriers to groundwater flow and could limit recharge of the aquifers.  The 5,000 AFY well field could be positioned on existing geothermal plant leases whereas the 25,000 AFY and 50,000 AFY well fields would need to be on land acquired from BLM, which could require lengthy negotiations.

Aquifer characteristics for the East Mesa well field are assumed to be similar to the East Brawley well field; therefore, the number of wells is similar.  Based on the analysis for the East Brawley K.G.R.A., the shallow aquifer was not considered for development.  Table B-4 provides information for the number of wells needed, their depths and their production capacities.  For the 5,000 AFY well field only two wells would be needed.  Locally the wells would lower the water surface by about 35 feet over the 30-year project lifespan.   If the well field is to produce 25,000 AFY, 10 pumping wells would need to be constructed.  The water surface locally would be lowered an average of 92 feet over the 30-year project lifespan.  For a 50,000 AFY well field, 21 wells would be needed. The average groundwater surface would decline by about 172 feet in the center of the well field over the 30-year life of the project.  The drawdown would diminish away from the well field.  Attachment A, Figures A- 11 to A-13, contains conceptual well field layouts for feasible alternatives in the East Mesa K.G.R.A.

Pumping effects could be offset by recharge in the unlined old Coachella Canal recharging potentially both the shallow and intermediate aquifers.  Management of the recharge and pumping would be needed to reduce the potential for subsidence associated pumping.

[bookmark: _Toc330910434][bookmark: _Toc338078644]Salton Sea Well Field

The well field designs were prepared to produce after treatment, 5,000 AFY, 25,000 AFY, and 50,000 AFY from the shallow and intermediate aquifers.  Well fields were located east of the Calipatria Fault to be able to receive recharge from percolation basins potentially located in the unlined old Coachella Canal.  It is estimated that the shallow aquifer is from 80 feet bgs to 300 feet bgs with about 100 feet of the sediments consisting of sandy sediments.  Although the intermediate aquifer is located between 300 and 1,500 feet, it only likely contains about 300 feet of sandy sediments which can readily convey water to a well.  Because of the thinner sequence of coarse grained sediments, the transmissivity is lower than in the East Brawley K.G.R.A.

Well field designs showed the number of wells required would range from 12 to over 200 wells.  Table B-4 (page 40) lists the number of wells by aquifer and production capacity.  Well fields for producing about 5,000 AFY could be developed by using either the shallow or intermediate aquifers.  Production of 25,000 AFY and 50,000 AFY from wells is not reasonable.

The shallow aquifer could produce 5,000 AFY with 21 wells pumping at a rate of 200 gpm each.  Over the 30-year project lifespan it is estimated that there will be about an average of 190 feet of drawdown which will not be below the base of the aquifer.

The intermediate aquifer could also be utilized to produce 5,000 AFY with 12 wells pumping at about 350 gpm.  Over the 30-year project lifespan it is estimated that there will be about an average of 83 feet of drawdown.

Pumping of the shallow aquifer has the additional benefit to agriculture and communities by locally lowering groundwater levels below the root zone and by reducing the potential for liquefaction.  Although a greater number of wells would be required than if pumping from the intermediate aquifer, wells constructed into the shallow aquifer would be less costly to construct.  Construction of a well field in the shallow aquifer is a preferred option for this K.G.R.A. Attachment A, Figure A-16, contains a conceptual well field layout for a 5,000 AFY facility in the Salton Sea – K.G.R.A.

Pumping effects could be offset by recharge in the unlined portions of the old Coachella Canal recharging potentially both the shallow and intermediate aquifers.  Management of the recharge and pumping would be needed to reduce the potential for subsidence associated pumping.

[bookmark: _Toc330910435][bookmark: _Toc338078645]Heber Well Field

A 5,000 AFY, 25,000 AFY, and 50,000 AFY well field was evaluated for the Heber K.G.R.A. The evaluation considered extraction of water from both the shallow and intermediate aquifers. The ability of the aquifers to transmit water is lower in this area and therefore a larger number of wells were required.  Table B-4 lists the aquifer characteristics and the number of wells required. The number of wells ranged from 12 to over 400.  Only the 5,000 AFY well field was reasonable, requiring 12 wells to produce from the intermediate aquifer.  Wells have been estimated to produce 350 gpm each and the aquifer has about 650 feet of saturated sediments.  Pumping of the wells would locally lower the piezometric surface head in the semi-confined aquifer by about 44 feet over the 30-year project lifespan. Attachment A, Figure A-17, contains a conceptual well field layout for the 5,000 AFY facility in the Heber K.G.R.A.

Recharge to the intermediate aquifer in this area could occur from percolation of water applied for agriculture which has migrated through the shallow aquifer and the weakly confining clay bed. No dedicated recharge facilities are planned.  Additional testing will be needed to confirm source of water is either vertically from the shallow aquifer or from Mexico.  Pumping would need to be designed to limit pumping affects to groundwater in Mexico.

[bookmark: _Toc330910436][bookmark: _Toc338078646]Conceptual Groundwater Storage Banking Facilities for Well Fields

Groundwater recharge facilities constructed within the unlined old Coachella Canal can be used for conjunctive use and to mitigate pumping effects for the East Brawley, East Mesa, and Salton Sea K.G.R.A.s.  The groundwater gradient is to the west and would provide recharge to replenish water extracted by the well fields constructed east of the Calipatria Fault.  Groundwater banking within the East Mesa will provide a method of storing water during under run years when excess water would be available.  Historically, under run volumes for IID have ranged from 15,000 acre-feet to over 250,000 acre-feet and could be placed into storage.

A 15-mile long section of the old unlined Coachella Canal west of the San Andreas Fault and south of the Glamis K.G.R.A. was abandoned when the lined canal was constructed.   The unlined Coachella Canal has the ability to recharge about 10,000 AFY per mile of unlined canal (USBR, 1992).  If all of the unlined portions were used, about 150,000 AFY could be recharged.

Conceptually the old unlined canal will need to be modified to serve as a recharge facility.  A turnout would have to be constructed to divert water from the lined Coachella Canal into the unlined canal.  Under run water could be allowed to flow into the unlined canal saturating whatever length of the unlined canal until the ideal volume of water percolates.  This approach limits the potential environmental impacts.  However, along portions of the unlined canal layer of clay, 1 to 1.5 feet thick, was installed into the canal to reduce percolation losses.  Removal of the clay layer would increase percolation rates.  The sediments could be used to create intermediate berms in the canal confine the recharge water to highly permeable soil sections and reduce evaporation.  Spillways could be constructed in the intermediate berms to allow excess water to spill into the adjacent basin, depending upon the amount of water available.  This will allow for a compartmentalized series of recharge basins for greater infiltration and less evaporation.  To keep the recharge near the well fields, modifying any favorable two-mile long section of the old unlined Coachella Canal could provide capacity to percolate 20,000 AFY to 40,000 AFY.

Constraints to the recharge facilities include ownership and management of the canal area by the BLM, existence of sensitive habitats, and ability to obtain easements and rights-of- way.  A land exchange could overcome some of the potential constraints.  The possibility for the land exchanges should be researched to determine the feasibility of such exchanges.

[bookmark: _Toc330910437][bookmark: _Toc338078647]River and Tile Drain Source Water Conceptual Design

Water in the Alamo and New Rivers contain tailwater from the irrigated areas within the Imperial Valley and some of the water in the rivers could be reused.  About 2.6 MAFY quantity of water is applied to irrigate agriculture and for MCI use within the Imperial Valley.  About 30 percent of the water delivered for irrigation is percolated through the soil and captured by tile drains or becomes tailwater that is conveyed by a vast drainage system to the Alamo and New Rivers, which convey the water to the Salton Sea. In 2011, the tilewater and tailwater amounted to 830 AF.  The irrigated areas could possibly be considered a recharge area.   As such, no recharge facilities would have to be constructed. Because the water gravity drains to the rivers no wells would be required.  After 2017, the tailwater can be considered a water supply source to the desalination plants.  However, possible environmental complications need to be considered.

Water can be retrieved from large drains or the water could be pumped from the Alamo River to be used as source water for the desalination plants.  The quantity of water available from these sources to use for desalination is greater than the amount needed to supply 50,000 AFY of new water.  Refer to Appendix G for the analysis of available water from the Alamo River and the various drains.  This concept could be used as a source of supply to the South Brawley and Salton Sea K.G.R.A.s as shown on Figures A-4 and A-14, contained in Attachment A.

[bookmark: _Toc330910438][bookmark: _Toc338078648]Conceptual Brine Disposal

The desalination process produces brine that will need to be disposed.  It has been assumed that 25 percent of the raw water delivered to the treatment plant will become brine.  The brine could be disposed of by either injecting it through wells into deeper aquifers, which begin about 1,500 feet below ground surface, or it can be pumped into evaporation ponds at the ground surface.

There are two choices for the use of injection wells.  Either new injection wells will be constructed for the disposal or, if possible, existing injection wells that are operated by the local geothermal power plants may be utilized.

Should new injection wells be elected to be constructed for brine disposal their number, injection rates, and depths will have to be confirmed.  Assuming the injection wells can dispose of about 2,000 gpm the number of injection wells ranges from one to five depending on the size of the well field.

[bookmark: _Toc330910439][bookmark: _Toc338078649]Capital Project Alternatives

Seventeen desalination (desal) alternatives were developed to compare the combination of different source water, distribution system, and recharge elements.  Table B-5 summarizes the alternatives, their components, and whether they are feasible or not.  Each alternative is summarized below by their K.G.R.A. locations. The costs to develop and operate each alternative were developed and are reported in Appendix N and summarized in Table 12-5.  Figure B-11 shows the general locations of each K.G.R.A..  



[bookmark: _Toc338078682]Drawdown and Feasibility of Alternatives

[image: ]

[bookmark: _Toc330910440]



























[bookmark: _Toc338078650]South Brawley K.G.R.A – Keystone Area

Desal Alternative 1: 50,000 AFY Keystone Desalination with Well Field. This alternative is represented in Figure A-1 and was created to test the feasibility of pumping 50,000 AFY of groundwater for the desalination plant without the mitigation effects of groundwater recharge. The new water from this alternative would be used to for IID irrigation purposes.

Desal Alternative 2: 50,000 AFY Keystone Desalination with Well Field and Groundwater Recharge. This alternative builds on Desal Alternative 1 and is represented in Figure A-2. It

highlights the use of groundwater to supply the desalination plant and use recharge in an unlined portion of the Coachella Canal to mitigate for groundwater pumping. The location of the planned recharge facilities is located in the inset on Figure A-2.

Desal Alternative 3: 50,000 AFY Keystone Desalination with Well Field, Groundwater Recharge and MCI Distribution. This alternative is the same as Desal Alternative 2 and adds the conveyance of new water to be used for MCI purposes. Figure A-3 represents this alternative.

Desal Alternative 4: 50,000 AFY Keystone Desalination with water from the Alamo River water.  The use of surface water does not require a dedicated groundwater recharge facility and will not have the additional annual operations and maintenance costs of a well field.  A pump lift station would be required to take water from the river and take it into the treatment plant.  Figure A-4 represents this alternative.

Desal Alternative 5: 25,000 AFY Keystone Desalination with Well Field, Groundwater Recharge and Evaporation Ponds.  This alternative was created to test the feasibility of using evaporation ponds to dispose of the brine stream.  Figure A-5 shows a potential location of the evaporation ponds and the disposal and land costs have been estimated.

Desal Alternative 6: 25,000 AFY Keystone Desalination with Well Field. This alternative was developed to determine if pumping 25,000 AFY would have a low enough groundwater impact to supply the desalination plant without using groundwater recharge in the unlined Coachella Canal and is represented by Figure A-6.

[bookmark: _Toc330910441][bookmark: _Toc338078651]East Brawley K.G.R.A.

Desal Alternative 7: 25,000 AFY East Brawley Desalination with Well Field.  This alternative is represented in Figure A-7 and was created to test the feasibility of pumping 25,000 AFY of groundwater for the desalination plant without the mitigation effects of groundwater recharge. The new water from this alternative would be used for IID irrigation purposes.

Desal Alternative 8: 25,000 AFY East Brawley Desalination with Well Field and Groundwater Recharge. This alternative builds on Desal Alternative 7 and is represented in Figure A-8.  It highlights the use of groundwater to supply the desalination plant and use recharge in a portion of the old unlined Coachella Canal to mitigate for groundwater pumping.  The location of the planned recharge facilities is located in the inset on Figure A-8.

Desal Alternative  9: 25,000 AFY East Brawley Desalination with Well Field and Groundwater Recharge and MCI Distribution. This alternative is the same as Desal Alternative 8 and adds the conveyance of new water to be used for MCI purposes.  Figure A-9 represents this alternative.

Desal Alternative 10: 5,000 AFY East Brawley Desalination with Well Field. This alternative represented in Figure A-10 uses groundwater for the desalination plant without the use of recharge. The new water from this alternative would be used for IID irrigation purposes.

[bookmark: _Toc330910442][bookmark: _Toc338078652]East Mesa K.G.R.A.

Desal Alternative 11: 25,000 AFY East Mesa Desalination with Well Field and Industrial Distribution system to the nearby K.G.R.A.. This alternative was developed to determine if pumping 25,000 AFY would have a low enough impact to supply the desalination plant with groundwater without using groundwater recharge in the unlined Coachella Canal and is represented by Figure A-11. The new water from this alternative would be used for IID irrigation purposes and industrial distribution.

Desal Alternative 12: 25,000 AFY East Mesa Desalination with Well Field and Groundwater Recharge and Industrial Distribution. This alternative builds on Desal Alternative 11 and is represented in Figure A-12. It highlights the use of groundwater to supply the desalination plant and use recharge an unlined portion of the Coachella Canal to mitigate for groundwater pumping.  The location of the planned recharge facilities is located in the inset on Figure A-12. The new water from this alternative would be used for IID irrigation purposes and industrial distribution.

Desal Alternative 13: 5,000 AFY East Mesa Desalination with Well Field and Industrial Distribution. This alternative represented in Figure A-13 uses groundwater for the desalination plant without the use of recharge. The new water from this alternative would be used by local geothermal plants.

[bookmark: _Toc330910443][bookmark: _Toc338078653]South Salton Sea K.G.R.A.

Desal Alternative 14: 50,000 AFY South Salton Sea Desalination with Alamo River water.  Using the river as the source water is a way to recover the tilewater and tailwater.  This alternative does not impact groundwater through pumping the aquifers. The alternative is presented in Figure A-14. The new water from this alternative would be used by local geothermal plants.

Desal Alternative 15: 50,000 AFY South Salton Sea Desalination with Alamo River Water and MCI Distribution system pipeline.  This alternative uses the same concept as Desal Alternative 14 with the addition of conveyance of new water to water treatment plants for municipal users and to the geothermal plants.  This alternative is represented in Figure A-15.



[bookmark: _Toc330910444][bookmark: _Toc338078654]South Salton Sea K.G.R.A. – East

Desal Alternative 16: 5,000 AFY South Salton Sea – East Desalination with Well Field. This alternative represented in Figure A-16 uses groundwater for the desalination plant without the use of recharge. The new water from this alternative would be used by local geothermal plants.

[bookmark: _Toc330910445][bookmark: _Toc338078655]Heber K.G.R.A.

Desal Alternative 17: 5,000 AFY Heber Desalination with Well Field with M & I Distribution. This alternative represented in Figure A-17 uses groundwater for the desalination plant without the use of recharge.  The new water from this alternative would be used for irrigation purposes and new MCI purposes.

[bookmark: _Toc330910446][bookmark: _Toc338078656]Recommendations

Limited data was available and was interpolated to prepare the conceptual well fields, recharge facilities and brine disposal injection wells.  Validation of the assumptions is needed before proceeding to preliminary designs.   We recommend the following initial activities:

Discuss use of the old unlined canal as a recharge facility with the landowner.

Acquire additional information is needed to verify the assumptions and interpretations of the well production capacities, salt concentrations, and temperature of the water in the aquifers used in the analysis.  

Drill a large diameter pilot production well into the intermediate aquifer in the East Brawley K.G.R.A. to confirm its production capacity and to allow use of existing monitoring wells during production testing to confirm the interconnectedness of the intermediate aquifer to the sediments beneath the unlined canal.  

Install one nested piezometer on the west side of the Calipatria Fault to assess the effect of the fault during pumping.

Excavate several potholes within the unlined canal to resolve whether there is a clay liner and whether its removal could enhance the percolation rates.

Drill additional test wells in the other K.G.R.A.s to confirm the production capacity of the wells along with the temperature and salinity with depth.

Enter into preliminary discussions with geothermal power plant operators as to whether they would be willing to accept and dispose of the brine water.



Upon completion of this work, refine the previously developed Imperial County Groundwater Model to more accurately predict the effects of the well field pumping in conjunction with recharge in the unlined canal.
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K.G.R.A.Depth (feet)Transmissivity (gpd/ft)


Hydraulic Conductivity 


(ft/day)StorativityTDS (mg/L)


Water Temprature 


(F)


Shallow Aquifer


East Brawley
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80-30010,000130.011576 
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Heber 
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Salton Sea 
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Intermediate Aquifer
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300-1500120,000250.00011478 
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300-150060,000250.00013200 
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94-145


East Mesa 


1


200-900 


2


250,000470.00011584 
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170


Notes:


LeRoy Crandall and Associates 


1


TDS is average for the well field area 


7


Assumed aquifer thickness form Cross -Sections A and B 


2


TDS only one measruement available in the area 


8


Hydraulic Conductivity assumed 25 ft/day and Transmissivity was backsolved 


3


TDS Value is average from available vaues along Alamo River and East of Heber 


9


Transmissivity Estimated from CDWR Paper 486-K 


4


TDS Value from Niel at NCRS for Alamo River Flows 


10


Aquifer thickness averaged from CDWR well logs and CDWR Paper 486-K 
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From 1000 to 2000 feet depth 


11


East side of Calipatria Fault and assumed sediments similar to that of East Mesa 
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K.G.R.A.


Plant 


Capacity 


(AFY)Aquifer


Well 


Depth 


(feet)


Tranmissivity 


(gpd/ft)


Hydraulic 


Conductivity 


(ft/day)


75% Efficency 


Water 


Needed (AFY)


GPM per 


Year


Pumping Rate 


(gpm)


Number of 


Wells


East Brawley5,000Shallow80-30010,000136,6674,13310041


25,000Shallow80-30010,0001333,33320,665100207


50,000Shallow80-30010,0001366,66741,331100413


5,000Intermediate200-900250,000716,6674,13320002


25,000Intermediate200-900250,0007133,33320,665200011


50,000Intermediate200-900250,0007166,66741,331200021


Heber5,000Shallow80-30010,000136,6674,13310041


25,000Shallow80-30010,0001333,33320,665100207


50,000Shallow80-30010,0001366,66741,331100413


5,000Intermediate300-1500120,000256,6674,13335012


25,000Intermediate300-1500120,0002533,33320,66535059


50,000Intermediate300-1500120,0002566,66741,331350118


Salton Sea5,000Shallow80-30010,000136,6674,13320021


25,000Shallow80-30010,0001333,33320,665200103


50,000Shallow80-30010,0001366,66741,331200207


5,000Intermediate300-150060,000256,6674,13335012


25,000Intermediate300-150060,0002533,33320,66535059


50,000Intermediate300-150060,0002566,66741,331350118


East Mesa5,000Intermediate200-900250,000476,6674,13320002


25,000Intermediate200-900250,0004733,33320,665200010


50,000Intermediate200-900250,0004766,66741,331200021


Note: Pumping Rate assumes pumping 365 per year for 24 hours/day
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K.G.R.A.


Alternative 


Designation


Plant 


Capacity 


(AFY)Aquifer


Pumping 


Rate 


(gpm)


Number 


of Wells


30-Year 


Drawdown 


(ft)


Banking 


(Y/N)


Recommended 


(Y/N)


South Brawley150,000Intermediate200021172NN


250,000Intermediate200021172YY


350,000Intermediate200021172YY


450,000N/AN/A0N/ANY


525,000Intermediate20001192YN


625,000Intermediate20001192NN


East Brawley725,000Intermediate20001192NY


825,000Intermediate20001192YY


925,000Intermediate20001192YY


105,000Intermediate2000235YY


East Mesa1125,000Intermediate20001092NY


1225,000Intermediate20001092YY


135,000Intermediate2000235NY


Salton Sea1450,000N/AN/A0N/ANY


1550,000N/AN/A0N/ANY


165,000Shallow20021190NY


Heber175,000Intermediate3501244NY


Note: Pumping Rate assumes pumping 365 per year for 24 hours/day


N/A = Not applicable
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Imperial Irrigation District Guidelines for the Determination of Wholesale Water Sustainability (DRAFT)

[bookmark: _Toc330976548]Introduction

Imperial Valley depends solely on the Colorado River for surface water delivery. IID imports raw Colorado River water and distributes it primarily for agricultural use (95.5% of total 2011 delivery).  The remaining 4.5 percent is distributed, on a wholesale basis, to the Valley’s seven municipalities, one private water company, and two community water systems for treatment to potable standards and distribution as domestic water;, and to industrial, environmental and recreational users throughout IID’s Imperial Unit (See Figure J-1). 

Rainfall measures less than three inches per year and contributes to IID’s water supply, as follows. In 2011, spatially averaged rainfall across the valley of just less than 2 inches contributed an estimated 11 KAF to non-ag consumptive use (CU) and 65.5 KAF to agricultural CU within the valley. Imperial Valley groundwater is of poor quality and is generally unsuitable for domestic or irrigation purposes, though some is pumped for geothermal and other industrial use. 

IID was formed in 1911, under the California Irrigation District Act, to acquire properties of the bankrupt California Development Company and its Mexican subsidiary to import raw Colorado River water and distribute it. By 1922, IID had acquired 13mutual water companies, which had developed and operated distribution canals in the Imperial Valley. By the mid-1920s, IID was delivering water to nearly 500,000 acres. Since 1942, water has been diverted at Imperial Dam on the Colorado River into the All-American Canal (AAC), both of which IID operates and maintains.

[bookmark: _Toc330976549]IID Authority and Responsibility

IID was formed by a vote of the people in 1911, under the California Irrigation District Act, holds water rights in trust for the use of in the Imperial Valley. Established by the people, IID’s mission is to provide reliable, efficient and affordably priced water and energy service to the communities it serves.[footnoteRef:1]  [1:  IID’s Vision Statement: Imperial Irrigation District will protect its water rights and energy balancing authority, deliver the highest level of customer service and maintain system reliability for the sustained benefit of the regional economy, the environment and the communities it serves in a fiscally responsible manner.
] 


As a wholesaler of Colorado River water, IID performs three chief functions: (1) diversion and delivery of Colorado River water, including operation of Imperial Dam and a complex system of canals and laterals; (2) operation and maintenance of drainage canals and facilities; and (3) generation and distribution of 
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[bookmark: _Ref326595539][bookmark: _Toc330976595]IID Water Service Boundary and Municipal Retail Water Customers

electricity.  Based on the Water Rules and Regulations, it has responsibility to control, distribute, store, spread, sink, treat, purify, recapture, and salvage any water.  IID is not a public water supply system or retail water purveyor.

[bookmark: _Toc330976550]Role of IID in the Project Approval Process

As a wholesale agency, IID has a role in the approval process for any municipal, commercial, and industrial (MCI) project within its water service boundaries.  As with some State and Federal permitting agencies, IID requires a consultation for securing sufficient water supplies well in advance of the local lead agency submitting a request for a Water Supply Assessment (WSA) from the local retail water purveyor or by the project proponent if no retail provider is named.  Consultation and IID findings are necessary for inclusion in all project documentation subject to Water Code §10910-10915, also referred to as Senate Bill 610 (SB610).  IID neither authors nor approves a WSA; rather, IID informs the local retail water purveyor, lead agency and project proponents in the development of their SB 610 WSAs.  

IID encourages the preparer of a WSA to use these guidelines verbatim where factual data is needed regarding the sustainability of wholesale water from IID. IID will update time-series data on an annual basis or prior to use of the guidelines if used after October 1, 2012.

[bookmark: _Toc330976551] SB 610 and SB 221

Under SB 610, water supply assessments must be furnished to local governments for inclusion in any environmental documentation for certain projects (as defined in California Water Code 10912 [a]) subject to the California Environmental Quality Act (CEQA).  Under the same code, a separate action, SB 221, requires an affirmative written verification of sufficient water supply (water supply verification.

“SB 610 and SB 221 are companion measures which seek to promote more collaborative planning between local water suppliers and cities and counties.” (State Water Code 10912)

SB 221 is intended to ensure that collaboration on finding needed water supplies to serve a new subdivision of 500 units or more occurs when it should, before construction begins.  If coordinated, comprehensive water supply planning is underway at the time the SB 610 water supply assessment is prepared, compliance with SB 221 will be greatly facilitated. 

 As mentioned in Section J.1.1.1, IID will not author a Water Supply Assessment, but will support the process through early consultation.

[bookmark: _Toc330976552]Purpose of Document

This document is intended to inform local lead agencies, retail water purveyors, and future development project proponents of the IID process for seamless integration with the local lead agency CEQA review and project approval process. 





 The purpose of these Supporting Guidelines is to:

Assist lead agencies (i.e.,  Imperial County and Cities that lie within the IID water service area) and project proponents to formally request water from IID

Insure consistent disclosure of the availability and sustainability of IID’s water rights as outlined in Section J.0 of these guidelines

Provide factual  IID data for local lead agency and retail water purveyor compliance of SB 610 and SB 221

Describe IID support in working with local retail water purveyors in the implementation of water conservation practices as they relate to retail purveyor and project specific demand reductions

Define IID’s review and evaluation process for proposed MCI projects 

Streamline the project review process and support Imperial County and Cities during environmental review and lead agency determinations

Ensure a long-term sustainable raw wholesale water supply for: 1.) existing customers, 2.) reasonably foreseeable increases in water demand, and 3.) new demand associated with proposed projects



In addition, these guidelines are meant to facilitate compliance with SB 610 and SB 221 in the IID water service area (see Figure J-1) and to assist both IID and the lead land use agencies to make discretionary decisions consistent with their authorities.  These guidelines will better enable IID to effectively manage existing water supplies and to maximize IID’s ability to store when the available water supply exceeds the demand in a given calendar year or undertake projects to create new water.  Lead agency compliance with these guidelines will enable IID staff to more efficiently evaluate applications for water service and environmental documents prepared consistent with state law.

Note: Use of the checkbox ,””, identifies sections which satisfy all, or in part, elements of a WSA per Section 10911 of the California Water Code.

[bookmark: _Toc330976553]First Steps in IID Consultation Process

 Prior to determining if a WSA is required, a project proponent or lead agency will need to submit a formal “Request for Water Determination” (Consultation Form, see Exhibit A) for all MCI developments.  

 The request is to include, at a minimum, a detailed project description and water budget consistent with IID Interim Water Supply Policy for Non-Agricultural Projects (IID, 2009) requirements cited below.  

 Upon receipt of the Consultation Letter, IID will assess the scope of work and provide an implementation schedule for completion of a Determination of Wholesale Water Sustainability (Sustainability Findings Report).  

 IID will use the submitted information to conduct an initial review to determine if additional requirements need to be met by the lead agency, local retail water purveyor, or project proponent. 

 IID staff will make the determination of sustainability based on the policy and regulations at the time when a Consultation Letter is submitted.  

 IID will use the submitted information to conduct an initial review to support any subsequent IID determinations on assigning a sustainable water supply and entering into a wholesale relationship with the project proponent.

 IID requires some form of an agreement to pay for IID staff costs in preparing the report.

The lead agency should expect some form of action by IID staff prior to commitment of providing raw water from its Colorado River supplies which IID holds in trust for beneficial use on lands in its water service area.  

The following excerpts from the IID Interim Water Supply Policy for Non-Agricultural Projects (IWSP) pertain to non-agricultural projects that meet the requirements for submitting a Consultation Letter to IID:

Any request for water service for a proposed Non-Agricultural Project that meets the criteria for a Water Supply Assessment pursuant to Water Code Sections 10910- 10915 or a water supply verification pursuant to Government Code Section 66473.7 shall include all information required by Water Code Sections 10910 –10915 or Government Code Section 66473.7 to enable the District to review the Water Supply Assessment or water supply verification. All submittals should include sufficient detail and analysis regarding the project’s water demands, including types of land use and per capita water usage, necessary to make the determinations outlined in Section 5.2 (Interim Water Supply Policy 6-16-09).

The IID IWSP further notes that all MCI development projects are subject to the submittal of a Consultation Letter regardless of its size or intended water use.  The policy reads as follows (bold added to emphasize key points):

Any request for water service for a proposed Non-Agricultural Project that does not meet the criteria for a water supply assessment pursuant to Water Code Section 10910-10915 or water supply verification pursuant to Government Code Section 66473.7 shall include a complete project description with a detailed map or diagram depicting the footprint of the proposed project, the size of the footprint, projected water demand at full implementation of the project and a schedule for implementing water service. All submittals should include sufficient detail and analysis regarding the project’s water demands, including types of land use and per capita water usage, necessary to make the determinations outlined in Section 5.2. (Interim Water Supply Policy, June 2009).

[bookmark: _Toc330976554]Consultation Letter Submittal

The Consultation Letter (See Exhibit A) will include information that is imperative to IID’s determination of sufficiency.  The following lists the necessary information to be contained in the letter:

project name, proponent, and lead agency

contact information for project proponent and lead agency

written project description included in electronic format both pdf and compatible with Microsoft Word 2007

detailed ESRI GIS map of  proposed project

project area broken down based on each proposed land use

status of project in an existing UWMP

unit water demand for each land use category

proposed infrastructure and point of connection to IID lateral or canal 

projected water demand in five year increments and at project build-out, as follows:

annual project demand at each IID delivery gate (AF)

proposed diversion (cfs) of raw water during maximum day and peak hour demand estimates

[bookmark: _Toc330976555]IID Staff Review of Consultation Letter

Upon receipt of the Consultation Letter, IID staff will formally accept the Consultation Letter by starting the IID response period of 30 days to review and provide an IID Sustainability Findings Letter to adhere to the positive findings of raw water supply sustainability.  If a positive finding based on IID’s existing facilities and programs is not adequate or available to satisfy sustainability as per the definition of SB 610, IID will work with the lead agency to identify the needed facilities, or expand facilities and/or implement demand reduction programs.  This Sustainability Findings Report will be provided to three entities: 1) local water purveyor (only if in the boundaries of an existing purveyor), 2) lead agency, and 3) project proponent.  

[bookmark: _Toc330976556]Official Lead Agency Request Letter for a SB 610 Analysis

 The official lead agency has determined that the Project is subject to CEQA and satisfies the criteria set forth in Section 10912 of the California Water Code requiring the completion of a WSA.

 The official lead agency has identified the appropriate retail water purveyor as the responsible agency for the Project.  The water purveyor recognizes that IID possesses information regarding the source of water to be used in the assessment of water for approved development and pending development applications (i.e., reasonably foreseeable development) within the IID service area that may be provided water by one or more of the Imperial Region’s water retailers, which should be considered in the preparation of this WSA.

The retail water purveyor (or lead agency if the water purveyor fails to comply with SB610) will begin the following sequence of actions upon their receipt of a lead agency request for SB 610 analysis:

IID requests a copy of all lead agency requests for a project level SB 610 analysis.   

IID will use this letter as notification of the required 90-day time period for response by the local retail water purveyor.  

At this time, IID will insure that a Sustainability Findings Report is on record and is still valid if a significant time period has lapsed.  

Verification will also be made to ensure that the local retail water purveyor has received a copy.

When proposed project does not fall under the requirements of SB 610, IID will work directly with the lead agency and project proponent to insure prior completion of a Sustainability Findings Report to supplement the water supply disclosure under CEQA.

[bookmark: _Toc330976557]Example Sustainability Findings Report

[bookmark: _Toc300305501] Determine if the project is included in the 20+ year projection of water demand and supply in an adopted 2010 UWMP [Section 10910(c)]. Since IID is not required to have a UWMP, the Sustainability Findings Report will serve in its place to supplement the local water purveyor’s adopted UWMP.

This section is written to assist in the Sustainability Findings Report development.  The sub-section titles, text, tables and figures should be reviewed relative to each Consultation Letter.  Changes in policy and regulations will be included as addendum to this section.  Graphs and tables will be updated by IID staff over time; regardless of the submittal of a Consultation Letter.



[bookmark: _Toc330976558]IID Background

[bookmark: _Toc300305502] Identify Existing Water Supplies for the Project [Section 10910(d)(1)]

The Imperial Valley depends solely on the Colorado River for surface water delivery. IID imports raw water from the Colorado River and distributes it primarily for agricultural use (95.5%). The remaining 4.5% is distributed to the valley’s seven municipalities, one private water company, and two community water systems for treatment to potable standards and distribution as domestic water and to industrial users. 

Rainfall is less than three inches per year and does not currently contribute to IID’s water supply, although at times it may reduce agricultural water demand. The groundwater in the Imperial Valley is of poor quality and is generally unsuitable for domestic or irrigation purposes, though some is pumped for industrial use. 

The Imperial Irrigation District (IID) was formed in 1911, under the California Irrigation District Act, to acquire properties of the bankrupt California Development Company and its Mexican subsidiary to import raw Colorado River water and distribute it. By 1922, IID had acquired 13 mutual water companies, which had developed and operated distribution canals in the Imperial Valley. By the mid-1920s, IID was delivering water to nearly 500,000 acres. 

Since 1942, water has been diverted at Imperial Dam on the Colorado River into the All-American Canal (AAC), both of which IID operates and maintains. 



[bookmark: _Toc330976559]IID Surface Water Rights

[bookmark: _Toc300305506] Identify Potential Conflicts in Exercising Water Rights [Section 10910(e)]

This section of the Water Code states:

If no water has been received in prior years by the public water system,…under the existing water supply entitlements, water rights, or water service contracts [identified to serve the proposed project], the public water system,…shall also include in its water supply assessment pursuant to subdivision (c), an identification of the other public water systems or water service contract holders that receive a water supply or have existing water supply entitlements, water rights, or water service contracts, to the same source of water as the public water system,…has identified as a source of water supply within its water supply assessments.

The intent of this section is to identify any potential conflicts that may arise from the exercise of an existing water supply entitlement, water right, or water service contract to serve a proposed project if such water supply entitlement, water right, or water service contract has not been previously exercised.

The surface water supply associated with IID stems from the Colorado River, and is subject to a long history of water apportionment and regulations to equitably share the resource amongst the southwestern region of the United States.  The following discussion is made to lead up to a conclusion that IID’s firm water rights are sustainable to meet the project water demands.

[bookmark: _Toc330976560]Colorado River Water Rights

The IID's rights to appropriate Colorado River water are long-standing. Beginning in 1885, a number of individuals, as well as the California Development Company, made a series of appropriations of Colorado River water under California law for use in the Imperial Valley. Pursuant to then-existing California laws, these appropriations were initiated by the posting of public notices for approximately 7 million acre-feet per year (AFY) at the point of diversion and recording such notices in the office of the county recorder. 













The individual appropriations were subsequently assigned to the California Development Company, whose entire assets, including its water rights, were later bought by the Southern Pacific Company. The IID was formed in 1911. On June 22, 1916, the Southern Pacific Company conveyed all of its water rights to the IID. The IID's predecessor right holders made reasonable progress in putting their pre-1914 appropriative water rights to beneficial use. By 1929, an approximate 424,150 acres of the Imperial Valley's approximately one million irrigable acres was under irrigation. 

Colorado River water rights are governed by numerous compacts, state and federal laws, court decisions and decrees, contracts, and regulatory guidelines collectively known as the “Law of the River.” Together, these documents allocate the water, regulate land use and manage the Colorado River water supply among the seven basin states and Mexico. Of all regulatory literature that governs Colorado River water rights, the following are the specifics that impact IID: 

[bookmark: _Toc330976561]Colorado River Compact (1921)

With the authorization of their legislatures and at the urging of the federal government, representatives from the seven Colorado River basin states began negotiations regarding the distribution of water from the Colorado River in 1921. In November of 1922, an interstate agreement called the “Colorado River Compact” was signed by the representatives giving each basin perpetual rights to annual apportionments of 7.5 million AF of Colorado River water.

Pursuant to the provisions of the Boulder Canyon Project Act adopted in 1929, the California Limitation Act, and the Secretary's contracts with the California water users, California was apportioned 4.4 million AFY out of the lower basin allocation of 7.5 million AFY, plus 50% of any available surplus water. Further apportionment of California's share of Colorado River water was made by the Secretary of the Interior by entering contracts with California right holders. 

The Secretary entered into a permanent service water delivery contract with the IID on December 1, 1932. The District undertook to pay the cost of the works (Imperial Dam and the All-American  Canal), and to include within itself certain public lands of the United States and other specific lands. The United States undertook to deliver to the Imperial Dam the water which would be carried by the new canal to the various lands to be served by it. The IID's contract with the Secretary incorporated the provisions of the Seven-Party Agreement. The IID's contract has no termination date; it is a contract for permanent water service. 

[bookmark: _Toc330976562]California Seven-Party Agreement (1931)

 On November 5, 1930, the Secretary of the Interior requested the California Division of Water Resources to recommend a proper method of apportioning the water which California was entitled to receive under the 1922 Colorado River Compact and the Boulder Canyon Project Act. Thereafter, a number of users and prospective users of Colorado River water entered into the Seven-Party Agreement on August 18, 1931.

The Seven-Party Agreement provided a schedule of apportionments and priorities, and the parties requested "the Division of Water Resources to, in all respects, recognize said apportionments and priorities in all matters relating to State authority and to recommend the [apportionment and priority provisions] to the Secretary of the Interior of the United States for insertion in any and all contracts for water made by him pursuant to the terms of the Boulder Canyon Project Act . . . ." The Seven-Party Agreement states the apportionments and priorities as reflected in Table J-1 below.

As a result of the Seven-Party Agreement, with respect to the signatory parties, the IID agreed to limit its California pre-1914 appropriative water rights in quantity and priority to the apportionments and priorities contained in the Seven-Party Agreement. 

		[bookmark: _Ref330717671][bookmark: _Toc330976597]Seven-Party Agreement for Apportionments and Priorities



		Priority

		Description

		Acre-feet per year



		1

		 Palo Verde Irrigation District--gross area of 104,500 acres

		3,850,000



		2

		Yuma Project (Reservation District) - not exceeding a gross area of 25,000 acres

		



		3a

		IID and lands in Imperial and Coachella Valleys to be served by AAC

		



		3b 

		Palo Verde Irrigation District--16,000 acres of mesa lands

		



		4

		Metropolitan Water District and/or City of Los Angeles and/or others on coastal plain

		550,000



		

		Subtotal

		4,400,000



		5a

		Metropolitan Water District and/or City of Los Angeles and/or others on coastal plain

		550,000



		5b

		City and/or County of San Diego 

		112,000



		6a

		Imperial Irrigation District and lands in Imperial and Coachella Valleys

		300,000



		7

		 Agricultural use all remaining water

		



		

		TOTAL

		5,362,000







[bookmark: _Toc330976563]IID State Applications and Permits

Following execution of the Seven-Party Agreement, the IID filed eight applications with the California Division of Water Rights between 1933 and 1936 to appropriate water pursuant to the California Water Commission Act. The IID applications each reserved the pre-1914 appropriative rights. However, the applications also incorporated the terms of the Seven-Party Agreement, thus incorporating the apportionment and priority parameters of the Seven-Party Agreement into IID's appropriative applications. Permits were granted on the applications in 1950. A summary of the issued permits is shown in Table J-2 below.

[bookmark: _Ref326594070][bookmark: _Toc330976598]Issued Permits Summary

		Permit Number

		AFY

		Place of Diversion and Purpose



		7643

		7,239,680.25

		Imperial Dam Irrigation and domestic



		7649

		5,791,744.20

		Imperial Dam Power-related



		7648

		4,343,808.15

		Imperial Dam Power-related



		7647

		5,791,744.20

		Imperial Dam Power-related



		7646

		5,791,744.20

		Imperial Dam Power-related



		7645

		5,791,744.20

		Imperial Dam Power-related



		7644

		9,411,584.33

		Imperial Dam Power-related



		7651

		1,447,936.05

		Imperial Dam Power-related












[bookmark: _Toc330976564]The Subordination by Coachella Valley Water District

At the time the IID entered into its contract with the Secretary of the Interior, it was anticipated that the lands to be served with Colorado River water in the Coachella Valley to the north would also become a part of the IID. However, the Coachella farmers eventually decided that they preferred to have their own delivery contract with the Secretary, and an action was brought by the Coachella Valley Water District (CVWD) to protest the IID's court validation of the 1932 IID water service and repayment contract with the Secretary of the Interior. 

In 1934, IID and CVWD executed a compromise agreement which paved the way for CVWD to have its own contract with the Secretary, but which provided that CVWD would subordinate its Colorado River entitlement, in perpetuity, to the IID entitlement. In other words, within the third, sixth and seventh priority agricultural pool, as set forth in the Seven-Party Agreement and the various California water delivery contracts, IID's water use takes precedence over CVWD's use. 

As a practical matter, under the third priority, CVWD receives what is left over from the 3.85 million AFY agricultural pool after uses by Palo Verde, the Yuma project, and IID are deducted.  In summary, the IID has senior water rights to the Colorado River established under state law.  In years when California is limited to 4.4 million AFY, the IID has water rights in the amount of 3.85 million AFY minus the amounts used by Priorities 1 and 2. Priorities 1 and 2 are not fixed quantities and have ranged between 364,817 AFY and 602,181 AFY over the last 25 years. 

[bookmark: _Toc330976565]IID Present Perfected Rights and the Arizona v. California US Supreme Court Decision (1964, 1979)

The term "Present Perfected Rights" first appeared in the Colorado River Compact executed on November 24, 1922. The Compact provided that "Present Perfected Rights to the beneficial use of waters of the Colorado River system are unimpaired by this Compact." Section 6 of the Boulder Canyon Project Act, effective on June 25, 1929, recognized and protected these rights by providing that "the dam and reservoir . . . shall be used; second, for irrigation and domestic uses and satisfaction of Present Perfected Rights in pursuance of Article VIII of said Colorado River Compact . . . ." 

Pursuant to the terms of the Boulder Canyon Project Act, California's 4.4 million AFY of mainstream water was to be used to satisfy "any rights which existed on December 21, 1928. Such "rights" included "Present Perfected Rights" within the IID's pre-1914 state-law appropriative rights. Although the United States Supreme Court in Arizona v. California defined "Perfected Right" and "Present Perfected Rights" in its 1964 Decree, IID's Present Perfected Rights were not quantified until the Supreme Court issued a Supplemental Decree in 1979. That Supplemental Decree defined IID's Present Perfected Rights as a right to Colorado River water: In annual quantities not to exceed (i) 2,600,000 acre-feet of diversions from the mainstream or (ii) the consumptive use required for irrigation of 424,145 acres and for the satisfaction of related uses, whichever of (i) or (ii) is less, with a priority date of 1901. 

IID's Present Perfected Rights are very important because Article II(B)(3) of the Supreme Court Decree provides that in any year in which there is less than 7.5 million acre-feet of mainstream water available for release for consumptive use in Arizona, California and Nevada, the Secretary of the Interior shall first provide for the satisfaction of Present Perfected Rights in the order of their priority dates without regard to state lines before imposing shortage cutbacks on other junior water right holders. 

Note: Throughout this document, net consumptive use is defined as per USBR Colorado River Accounting and Water Use (Decree Accounting) at Imperial Dam – not with any other accounting.

[bookmark: _Toc330976566]Colorado River Basin Project Act (1968)

In 1968, various water development projects in both the upper and lower basins, including the Central Arizona Project (CAP), were authorized by Congress. Under the act, priority was given to California’s apportionment before the CAP water supply in times of shortage. Also under the act, the Secretary was directed to prepare long range criteria for the Colorado River reservoir system in consultation with the Colorado River Basin states. 

[bookmark: _Toc330976567]Quantification Settlement Agreement (2003)

Due to completion of a large portion of the CAP infrastructure in 1994, creation of the Arizona Water Banking Authority in 1996, and the growth of Las Vegas in the 1990s, California encountered increasing pressure to live within its rights under the Law of the River. After years of negotiating among Colorado River Compact States and affected California water delivery agencies, a Quantification Settlement Agreement (QSA) and related agreements and documents were signed by the Secretary of Interior, IID, Coachella Valley Water District (CVWD), Metropolitan Water District (MWD), the San Diego County Water Authority (SDCWA), and other affected parties on October 10, 2003. 

With the execution of the QSA and the Colorado River Water Delivery Agreement, IID’s apportion changed to what is currently the existing IID water right total.  Table J-3 lists the named parties, points of diversion and annual amounts from the Colorado River Water Delivery Agreement; IID’s consumptive uses were capped at 3,100,000 acre-feet (3.1 million AF) for the term of the QSA. This annual water limit creates complicated accounting for both IID and United States Bureau of Reclamation (USBR), and is still evolving. The data included in Table J-3 represents IID’s first attempt to consolidate USBR and IID figures in a simplified annual format for purposes of preparing an assessment of IID’s water supplies.  The 3.1 million AF annual cap and water conservation and transfer programs also present unique challenges, especially as data prior to 2003 cannot always be compared or averaged with pre-QSA data absent additional data rectification or benchmarking. The QSA represents the amount of water delivered to IID for the term of the QSA (2003 – 2045, or 2075). 







[bookmark: _Ref326594203][bookmark: _Toc330976599]Parties to the Colorado River Water Delivery Agreements

		Delivered to (entity)

		At (point of diversion)

		Amount not to exceed (AF)

		Notes



		CVWD

		Imperial Dam

		                         103,000 

		…



		MWD

		Lake Havasu

		                         110,000 *

		1



		SDCWA

		Lake Havasu

		                            56,200 

		2



		SDCWA

		Lake Havasu

		                         200,000 

		 



		SLR

		See Note 4

		 See Note 4 

		4



		Misc. & Indian PPRs 

		Current points of delivery 

		                            11,500 

		5



		For Benefit of MWD/SDCWA

		Lake Havasu

		                         145,000 

		6



		IID

		Imperial Dam

		 Remainder 

		…



		IID's Priority 3(a) Total

		 

		                      3,100,000 

		…





Source: Exhibit A of the Colorado River Water Delivery Agreement (CRWDA) <http://www.usbr.gov/lc/region/g4000/crwda/crwda.pdf>

Note: By IID and MWD agreement, the 1988 IID/MWD transfer has been fixed at 105,000 AFY, beginning in calendar year 2007

Notes to Imperial Irrigation District:

 1. Agreement for the Implementation of a Water Conservation Program and Use of Conserved Water, dated December 22, 1988; Approval Agreement, dated December 19, 1989. Of amount identified: up to 90,000 AF to MWD and 20,000 AF to CVWD. 

2. Water conserved from construction of a new lined canal parallel to the All- American Canal from Pilot Knob to Drop 3. 

3. Agreement for Transfer of Conserved Water, dated April 29, 1998, as amended. As set forth in Exhibit B of the Colorado River Water Delivery Agreements, delivery amounts shall be 205,000 AF in calendar year 2021, and 202,500 AF in calendar year 2022. 

4. Water conserved from All-American Canal lining project and made available for benefit of San Luis Rey Settlement Parties under applicable provisions of Pub. L. No. 100-675, as amended. Quantity may vary, not to exceed 16,000 AFY, as may the point of diversion, subject to the terms of the Allocation Agreement. 

5. Water to be delivered to miscellaneous and Indian Present Perfected Rights (PPRs) identified in the Decree in Arizona v. California, as supplemented. The delivery of water will be to current points of delivery unless modified in accordance with applicable law. 

6. As provided in subsection 4(g) of Colorado River Water Delivery Agreements.

[bookmark: _Toc330976568]Applying for New IID Water Supplies

IID’s Integrated Water Resource Management Plan (IWRMP) addresses the development of additional water supplies for new non-agricultural projects.  While the IWRMP is intended to identify and prioritize long-term water supply augmentation and demand management opportunities, IID does not currently have a policy in place to address new project demands, except on a case-by-case basis with the submittal of a Consultation Letter requesting IID staff to review the available Colorado River water supplies, the policies affecting these supplies, and sustainability of the supplies over the next 20 year period.  

While IID is working to develop long-term water supply augmentation through methods such as water banking, recycling of municipal wastewater, treatment of agricultural tail water, and others, these will be utilized primarily for new non-agricultural projects that will  require a greater amount of water than is currently utilized by agriculture on their  development footprint.    

While the IWRMP is intended to identify and prioritize long-term water supply augmentation and demand management opportunities, IID does not currently have a policy in place to address new project demands, except on a case-by-case basis with IID staff applying policies and regulations in effect upon receipt a Consultation Letter by a project proponent.  While IID is working to develop long-term water supply augmentation through methods such as water banking, recycling of municipal wastewater, treatment of agricultural tail water, and others, these will be utilized primarily for new non-agricultural projects that will require a greater amount of water than what was historically (defined as a minimum 10 year period preceding the date of the Consultation Letter submittal) utilized by agriculture on their development footprint. 

[bookmark: _Toc330976569]IID as a Wholesale Supplier of Untreated Surface Water

[bookmark: _Toc300305507] Groundwater Assessment [Section 10910(f)]

The potable (treated) water demands of the Project will not be met with wholesale groundwater from IID.  Consequently, Section 10910(f) of the Water Code is fulfilled.

IID’s source is virtually all surface water from the Colorado River. Water is diverted from the Colorado River at the Palo Verde Weir, north of Blythe by Palo Verde Irrigation District and at the Imperial Dam through the All-American Canal headworks and desilting basins by Imperial Irrigation District and Bard Irrigation District into the All- American Canal for use in the Bard, Imperial and Coachella Valleys. 

Approximately fifty percent of land in Imperial County is undeveloped and under federal ownership and jurisdiction. One-fifth of the nearly 3 million acres in Imperial County is irrigated for agricultural purposes; most notable being the central area known as Imperial Valley. The Imperial Valley area is the south-central part of Imperial County, and is bounded by Mexico on the south, the Algodones Sand Hills on the east, the Salton Sea on the north, San Diego County on the northwest, and the alluvial fans bordering the Coyote Mountains and the Yuha Desert to the southwest. The Imperial Valley Area encompasses a total of 989,450 acres. Imperial Valley land that is irrigated for agriculture consists of 512,163 acres.

IID’s open channel gravity flow irrigation and drainage system services this irrigated farmland. The system includes 80 miles of the All-American Canal, 50 miles of drains in the All-American Canal Section, 3 miles of the New Briar Canal and 1,585 miles of other main and lateral canals. A favorable salt balance has been maintained in Imperial Valley soils as approximately 30% more salt was discharged through the district's drainage than was brought into Imperial Valley by importation of Colorado River water for irrigation. This balance is due to the installation of 28,972 miles of underground drain tile in individual fields since 1929. 

It is this adequate drainage system in the Imperial Valley that makes the difference between barren land and highly productive soil. The saline drainage water is carried through the district's drainage canals into the Salton Sea. The number of pipe lined canals is increasing for projects within or adjacent to urban areas due to real estate development that is occurring in the Imperial Valley. The developed area, which includes Imperial County’s incorporated cities, unincorporated communities and supporting facilities, comprises approximately one percent of Imperial County’s area. The Salton Sea accounts for approximately seven percent of Imperial County’s surface area. IID has a specific service area that it is responsible for supplying agricultural water. 

In addition to agricultural irrigation, the IID’s water service includes providing untreated water for municipal use to the Imperial Valley’s seven incorporated cities of Brawley, Calexico, Calipatria, El Centro, Holtville, Imperial and Westmorland. Three unincorporated communities are also included in the service area; Heber, Niland and Seeley. See Figure J-1 for a map of the IID water service area. 

To comply with US Environmental Protection Agency (EPA) requirements and avoid termination of canal water service, residents in the IID water service area who do not receive treated water service must obtain alternative water service for drinking and cooking from a state-approved provider. To avoid penalties that could exceed $25,000 a day, IID strictly enforces this rule. The IID section tracks nearly 4,000 raw water service accounts required by the California Department of Public Health (CDPH) to have alternate drinking water service. Data is also maintained in a small-acreage pipe and drinking water database, and provides an annual compliance update to CDPH.[footnoteRef:2] [2:  IID 2007 Water Conservation Plan, p 12, IID RPM, Oct 2008] 


Agricultural development in the Imperial Valley began at the turn of the twentieth century, and agricultural production of approximately $1,286,066,000 annually (in 2005) is the mainstay of the local agriculture economy. IID’s delivery of Colorado River water to agricultural land and the municipalities that in turn provide water to urban development makes this economy possible. While the agriculture-based economy is expected to continue, land use will vary somewhat over the years as urbanization and growth in nonagricultural economic sectors occur in both rural areas and adjacent to existing urban areas.   

[bookmark: _Toc330976570]Regional Demand for IID as the Water Wholesaler

[bookmark: _Toc60024684][bookmark: _Toc100033706] Determine if UWMP Includes Water Demands [Section 10910(c)]

Under the California Water Code, demand and supply must be evaluated over a 20-year horizon.  Therefore, IID has evaluated revised growth calculations in the Imperial IRWMP, which includes the Project’s water demand as well as water demand from planned future growth.  Growth projections in the Imperial IRWMP is based on population growth figures over the entire Imperial Region based on census data and general plans proposed within the Imperial Region.  Planned future growth is described in the CDWR SB 610 guidebook published by the California Department of Water Resources as follows:

Neither SB 610 nor SB 221 defines planned future uses. However, it would be a reasonable interpretation that planned future uses are those that would be undertaken within the same time frame as the project under consideration. Each preparer of an assessment will determine what planned future uses it will include in the demand calculation to insure that it is not identifying the same increment of water for more than one future use. (Guidebook for Implementation of Senate Bill 610 and Senate Bill 221 of 2001, California Department of Water Resources, October 2008)

Water in IID’s Imperial Valley service area is divided into three basic categories: agricultural, municipal, and industrial. In 2007, the IID delivered 2,646,072 acre-feet of water to the Imperial Valley.  IID reported 2,593,541 acre-feet or 98.01 percent of IID’s flows in 2007 were to agricultural users[footnoteRef:3]. The seven incorporated and three unincorporated urban areas within the Imperial Valley each receive water that is diverted from IID’s lateral canal system to their treatment facilities prior to distribution within their respective municipal areas. The primary industrial water users outside the urban areas are geothermal plants, Holly Sugar Corporation, chemical and fertilizer producers, a state prison, and a U.S. Naval Air Facility.  [3:   “East Brawley Geothermal Development Project SB 610 Water Supply Assessment Review” letter, February 12, 2009,
p. 10
] 


IID’s delivered water values are operational summaries of uses that may include agricultural, small acreage, municipal, industrial, and some losses. Additional water not accounted for in these numbers may include unmeasured deliveries such as service pipes, temporary construction, and miscellaneous uses as well as operational and system losses. There is no available data that completely distinguishes between these uses of raw water.  Water distribution systems lose water during distribution for several reasons. Specific water distribution losses depend on the type of distribution system. A piped water distribution system can lose water due to pipe failures or leaks. Open channels, ponds, reservoirs, and water basins can lose water from seepage through the soil, surface evaporation into the air, and plant consumption. 

IID has an open channel gravity flow water distribution system comprised of over 1,600 miles of laterals and main canals. Its water distribution system losses result from four major conditions: seepage, operational discharges, evaporation, and phreatophyte consumption. The Consolidated Decree of the U.S. Supreme Court in Arizona v California requires the Secretary of the Interior to provide detailed and accurate records of diversions, return flows, and consumptive use of water diverted from the mainstream of the Colorado River below Lee Ferry (lower Colorado River). The Bureau of Reclamation provides these records annually in a report, "Compilation of Records in Accordance with Article V of the Decree of the Supreme Court of the United States in Arizona v. California Dated March 9, 1964". Starting in 2004, with the implementation of the QSA, the report name is “Colorado River Accounting and Water Use Report Arizona, California and Nevada”.[footnoteRef:4] These reports tabulate measured diversions, measured returns and consumptive uses of each Colorado River water contractor (Note: All IID accounting volumes are described as consumptive use values at Imperial Dam net of return flow). [4:  <http://www.usbr.gov/lc/region/g4000/wtracct.html>
] 


[bookmark: _Toc330976571]Influence of Climate on Water Demands

Imperial Valley has an arid desert climate characterized by hot/dry summers and mild winters. Summer temperatures typically exceed 100 degrees Fahrenheit, while winter low temperatures rarely drop below 32 degrees Fahrenheit. The remainder of the year has a relatively mild climate with temperatures averaging in the mid-70’s. 

The average annual air temperature is 72 degrees Fahrenheit, and the average frost-free season is in excess of 300 days per year. The average annual rainfall in the Imperial Valley is less than three inches, with most rainfall associated with brief, but intense storms. The majority of the rainfall occurs from November through March, although periodic summer thunderstorms are common in the region. Imperial Valley does receive beneficial rainfall that is used for evapotranspiration; the remainder results in direct runoff to the Salton Sea. In general, an inch of rainfall over the IID service area can result in up to 40,000 to 60,000 acre-feet of reduction in IID’s consumptive use of Colorado River water (depending on rainfall distribution, intensity, and duration). 

[bookmark: _Toc330976572]Historic and Projected Population

Imperial County lies in the southeastern corner of California and is comprised of approximately 4,597 square miles or 2,942,080 acres. Imperial County is bordered by San Diego County to the west, Riverside County to the north, the Colorado River/Arizona boundary to the east, and 84 miles of International Boundary with the Republic of Mexico to the south. 

The economy within the Valley is gradually becoming more diverse. Agriculture will likely continue to be the predominant industry; however, two principal factors that will cause a reduction of agricultural acreage are urban development and the economics of the agricultural market. Over the next twenty years, urbanization is expected to slightly decrease agriculture land use in order to provide adequate space for an increase in residential, commercial, and industrial growth. 

Strong among the future industrial uses are alternative energy production facilities. The majority of urban development should occur in and around the seven incorporated cities and three unincorporated communities. Urban development is expected to remain concentrated near the established urban centers for a more efficient infrastructure layout. Development located in more rural areas will require the provision of private utility systems. As long as development is within the IID Service Area, raw water purchased from IID for treatment and municipal use is the best option. 

Part of the Valley’s future urban growth is due to the two international border crossings in the Imperial Unit: the Calexico Port of Entry and the International Port of Entry. The Mexican/United States International Port of Entry is located just east of the City of Calexico. It is expected to facilitate urban development within the Imperial Valley, since the movement of goods and services has increased dramatically due to the creation of the North American Free Trade Agreement (NAFTA). 

Typical undeveloped areas that are being developed or could likely be developed include areas that surround the incorporated cities and unincorporated areas of the Imperial Valley, as well as unincorporated areas that are defined by specific plans. Specific plans are used to implement the Imperial County General Plan for large development projects such as planned communities, or to designate an area of Imperial Valley where further studies are needed for development like Mesquite Lake. 

When adopted, a specific plan serves as an amendment to Imperial County’s General Plan for a very defined and detailed area. In 2003, the total urban area within the Imperial Valley was 49,760 acres or 4.69% of the total Imperial Valley, which is comprised of 1,061,637 acres.[footnoteRef:5] This percentage is likely higher due to real estate development that occurred between 2003 and 2008. Urban areas yet to be developed will be characterized by a full level of urban services, and will contain a broad range of residential, commercial and industrial land uses.  [5:  Imperial County General Plan 2003 Update, Land Use Element, pages 26 & 27.] 


It is anticipated urban development yet to be developed will eventually be annexed and incorporated into existing municipal areas, or form new County Service Areas (CSAs), and be provided with a full range of public infrastructure normally associated with urbanized areas. This includes public sewer and water, drainage improvements, street lights, fire hydrants, and fully improved paved streets with curbs, gutters and sidewalks that are consistent with respective municipal standards. The following excerpt is from the Imperial County General Plan Land Use Element with regard to population:

 “Imperial County Planning/Building Department bases its population estimates on building permits and housing unit change. From this annual compilation, the Population Research Unit of the California Department of Finance (DOF) estimates the annual change in population. According to these 2003 estimates, the population estimate for the unincorporated area is 33,750 with the total population estimate for Imperial County being 150,900. This compares to the 1990 census results of 32,773 for the unincorporated area and 147,361 for the entire County. The seven incorporated cities: Brawley, Calexico, Calipatria, El Centro, Holtville, Imperial, and Westmorland, account for 75 percent of the total population. In the past, incorporated cities have grown at a faster pace than the rural areas. Recently, residential development has increased in agricultural areas away from cities and communities. This has created conflicts with agriculture, in spite of the County’s “Right to Farm” ordinance. Also, treated water is generally not available in these areas and the U.S. Environmental Protection Agency has, by Administrative Order of December 22, 1992, prohibited Imperial Irrigation District from providing service to these residences from untreated canal water. Attempts to resolve this situation, including installation of in-home treatment systems, are on going.” 

Two methods of determining projected population are considered in an assessment of IID’s water supplies. The first is based on information from the Imperial County General Plan. The second is based on US Census Bureau Data. The most conservative of these – the one with the highest population – is used. 

Table J-8 provides information from the US Census Bureau. The population in Imperial County in 2000 according to the Bureau was 142,361 and the 2007 population estimate was 161,867. The percent population change over that seven year time period was 13.7%. This equates to an annualized rate of increase of 1.85% per year. The latter alternative reflected in the Table J-8 projections provides a greater projected population and, therefore, a more conservative look at population growth.  These numbers will be used in the calculations for water consumption later in this section. 

The Imperial County population is closely tied with job and employment availability, which typically results in sharp population increases during winter months. This is because agriculture is the dominant industry in Imperial County, which follows a seasonal pattern of high employment during winter months followed by lower employment during hot summer months, exactly opposite from the seasonal pattern elsewhere in California.

As a leading producer of row crops and livestock, Imperial County is experiencing a trend toward reliance on labor contractors to provide workers during the high seasonal demand. As a result, population will increase more predominantly in winter months than summer months. 

[bookmark: _Toc330976573]Regional Demand based on Projected Population

Table J-4 shows the projected populations that have been calculated using US Census data for 2000 and 2007. Municipal water demand is based on the amount of municipal water used in 2006 (37,958 acre-feet, 2009 Supply/Demand Imbalance (SDI) Apportionment Report, IID), plus the current District-wide average use per capita multiplied by the increase in population since 2006. Average use was calculated as 0.26 acre-feet per capita per year, or just over 232 gpd/capita. This average per capita water use is multiplied by the current service population to determine the total apportionment to the water agency. 

The water demand in Table J-5Table J-4 addresses municipal consumption; primarily residential, commercial, schools, etc. As a comparison of projected consumption, IID’s Draft “Limit on Use, Cumulative Future Water Demand” presents three scenarios for projected demand; Scenario 1 (Low Future Water Demand), Scenario 2 (Medium Future Water Demand), and Scenario 3 (High Future Water Demand).  The water demand differential between Scenarios 1 and 2 is a function of anticipated geothermal development and higher population projections.

Scenario 2: “relatively medium future water demand based on development of half of the known geothermal resources and municipal growth based on the current forecasts - nearly 200,000 by 2040 (Table J-8). Values … are based on IID from Supply Demand Imbalance Apportionment for cities that did not develop a UWMP. These municipalities are Holtville, Westmorland, Heber PUD, Seeley CWD, Centinela State Prison; and Niland and Calipatria, which are served by Golden State Water Company.” [footnoteRef:6] [6:  IID Limit on Use, Cumulative Future Water Demand, IID, undated p.3 of 7] 


For projected municipal demand refer to the extrapolated census data (Table J-4, fourth column) These values of projected demand, when compared to IID’s three scenarios, are closest to the projections of Scenario 2. Because the municipal consumption projections of Scenario 2 are close to – and more conservative than – those based on population projections in Table J-8, the Scenario 2 projections are the ones used for deciding IID MCI sustainable water supplies.  Table J-4 shows both population from Table J-8 (fourth column) and municipal use from IID’s Scenario 2 (Table J-4, last column). The Scenario 2 values in the last column are the ones carried forward to Table J-5. 

[bookmark: _Ref326654687][bookmark: _Ref326657750]Note: The projected municipal use in Scenarios 1, 2, and 3 are shown through Year 2040, while Table J-4 shows only through Year 2030. This is because Year 2030 is the current planning horizon [NEED 2035 Numbers].

[bookmark: _Ref330706476][bookmark: _Toc330976600][bookmark: _Ref326658980]MCI Water Use Within the IID Water Service Area Based on Projected Population 

		Year

		Projected Population

		Gallons per Year

		Acre-Feet per Year (from Table J-8 Census Data) 

		Acre-Feet

(from Cumulative Water Demand Scenarios, Scenario2)



		2010

		171,018

		14,481,804,240

		44,465

		50,819



		2015

		187,433

		15,871,826,440

		48,733

		55,877



		2020

		205,424

		17,395,304,320

		53,410

		61,397



		2025

		225,142

		19,065,024,560

		58,537

		67,335



		2030

		246,752

		20,894,959,360

		64,156

		71,233







[bookmark: _Ref330716243][bookmark: _Toc330976601][bookmark: _Ref326654787][bookmark: _Ref326660020]Future Water Demand – Medium Future Water Demand, Scenario 2

		 (All Units in Thousands of Acre-Feet)



		Year

		Municipal

		Geothermal

		Industrial

		Feedlot/Dairies

		Environmental Resources

		Total Water Demand



		2005

		48,844

		16,274

		7,092

		20,000

		0

		92,210



		2010

		50,819

		23,817

		7,092

		20,000

		3,840

		105,568



		2015

		55,877

		31,360

		7,092

		20,000

		7,930

		122,259



		2020

		61,397

		38,903

		7,092

		20,000

		12,020

		139,412



		2025

		67,335

		46,446

		7,092

		20,000

		12,020

		152,893



		2030

		71,233

		53,989

		7,092

		20,000

		12,020

		164,334



		2035

		75,513

		61,532

		7,092

		20,000

		12,020

		176,157



		2040

		79,983

		69,075

		7,092

		20,000

		12,020

		188,170







These other non-residential land uses have been aggregated together as “Other Non-Agricultural Use” for the projected Imperial Valley water consumption for each of the water use projection years in Table J-7. After deducting the IID Reduction from IID’s Priority 3(a) Quantified Amount of 3,100,000 AF to achieve a Net Consumptive Use, Total Municipal Use and Other Non-Agricultural Use, the Total Agricultural Use is the remaining amount, since agriculture will use what is available. Table J-7 summarizes the projected water consumption for Imperial Valley from 2010 to 2030. For comparison, the most recent information available on agricultural consumption, from 2007, is 2,593,541 acre-feet. 

[bookmark: _Toc330976602]Projected Imperial Valley Water Consumption, 2010 -2030 (AFY  at Imperial Dam)

		Year

		IID Priority 3(a) Quantified Amount

		IID Reduction: Total Amount

		IID Net Consumptive Use Amount (Total Imperial Valley)



		2010

		3,100,000

		361,200

		2,738,800



		2015

		3,100,000

		530,200

		2,569,800



		2020

		3,100,000

		450,200

		2,649,800



		2025

		3,100,000

		482,200

		2,617,800



		2030

		3,100,000

		487,200

		2,612,800







[bookmark: _Ref326605606][bookmark: _Toc330976603]Future Water Demand – Medium Future Water Demand, Scenario 2, 2005 – 2040

		Year

		IID Net CU
Amount (Total
Imperial Valley)
at Imperial
Dam*

		IID
System
Loss
(Est.)**

		IID Net
Consumptive
Use Amount
(Total Imperial
Valley)*

		Total Municipal Use

		Total Other
Non-
Agricultural
Use

		Total
Agricultural
Use



		2010

		2,738,800

		375,000

		2,363,800

		50,819

		54,749

		2,258,232



		2015

		2,569,800

		333,500

		2,236,300

		55,877

		66,382

		2,114,041



		2020

		2,649,800

		333,500

		2,316,300

		61,397

		78,015

		2,176,888



		2025

		2,617,800

		333,500

		2,284,300

		67,335

		85,558

		2,131,407



		2030

		2,612,800

		333,500

		2,279,300

		71,233

		93,101

		2,114,966





Note: The projected municipal use in Scenarios 1, 2, and 3 are shown through Year 2040, while Table 7 shows only through Year 2030. This is because Year 2030 is the horizon year that this WSA is required to address.

IID looks at extrapolated census data (Table J-8) to compare IID’s three scenarios.  The scenario closest to the projections is Scenario 2. Because the municipal consumption projections of Scenario 2 are close to – and more conservative than – those based on population projections in Table J-8, the Scenario 2 projections are the ones typically used. 0, therefore, shows both the municipal use based on population from Table J-8 (fourth column) and municipal use from IID’s Scenario 2 (last column). The Scenario 2 values in the last column are the ones carried forward to Table 8. 

[bookmark: _Ref326657079][bookmark: _Toc330976604]Imperial County Population Projections

		Area of Interest

		2000

		2007

		2010

		2015

		2020

		2025

		2030



		Entire Imperial County

		142,361

		161,867

		171,018

		187,433

		205,424

		225,142

		246,752









[bookmark: _Toc330976574]Financial Assessment 

[bookmark: _Toc300305503]  Capital Outlay Program for Financing Delivery of Water [Section 10910(d)(2)(B)]

Needs to be done accord IWSP

This subsection requires a discussion of the needed capital outlay program for financing the delivery of treated water to the Project.   User rates and connection fees pay for IDD’s wholesale delivery of untreated surface water to the local water purveyor’s water treatment and conveyance facilities .

IID’s water rate is approximately $  per month.  The current rate structure for IID (see Figure 3-1) assumes that maintenance and operations costs are recovered from revenues generated from quantity and fixed service charges.  Costs of capacity constructed for new development is borne entirely by new growth through a development fee. There is no distinction in geographic area on which areas of IID’s service area benefit from which IID conveyance facilities.





Not Completed

[bookmark: _Toc300305516][bookmark: _Toc330976596] IID’s Conceptual Rate Design



[bookmark: _Toc330976575][bookmark: _Toc300305504]Permits Required 

  Federal, State, and Local Permits Required [Section 10910(d)(2)(C)]

This subsection requires identification of any federal, state, and local permits required for construction of any infrastructure associated with delivering water to the Project.

Expansion of the local water purveyor capacity will be done in accordance with DPH requirements. Large IID efficiency enhancements or expansions may require local permitting and possible CEQA action depending on the extent of new construction.  No other regulatory approvals are anticipated for meeting existing untreated water demands plus the Project demands.

[bookmark: _Toc330976576]Documenting Supply and Demand by Hydrologic Year Conditions

Because IID’s 2000 Regional Urban Water Management Plan was deemed obsolete and is no longer supported due to the consumptive limits imposed by the QSA, the water supplies available during a normal year are best represented by the “post-QSA era” (2003 and later). This represents the maximum amount of supply available and is thus the new “normal water year”. This is the “age of limits” for IID, where water is not necessarily tightly constrained or scarce, but rather the supply is no longer unlimited due to the agreements with other QSA participants. For the single dry and multiple dry water years assessment, the Equitable Distribution Plan (EDP) governs. The EDP was adopted in 2007, along with subsequent regulations, allowing the IID Board to make an annual determination as to Supply/Demand Imbalance (SDI) conditions. In an October 26, 2008 Board presentation, IID staff summarized the situation by noting that a 64% probability existed of demand exceeding supply in the 2009 calendar year, even assuming no overrun were to occur in 2008. Similarly, the Hanemann Brookes Study opined that SDI situations were likely to occur “4 or 5 times out of the next 10 years”, and from 2003 through 2008 IID was accounted as overrunning its annual water limit three times.

The Equitable Distribution plan and the Supply/Demand Imbalance are discussed in Section J.4.3.2 under the single dry and multiple dry year projections. Consumptive use is not the same as delivery. Table J-9, particularly column 12, summarizes the “IID Net Consumptive Use Amount”, which is indicative of future supplies as measured at Imperial Dam. 

Agricultural water demands will decrease in an amount equivalent to the water conservation attributable to on-farm efficiency measures (setting aside outside factors such as annual rainfall, differences attributable to the intensity of farming within IID such as acreage in production, double cropping, and market conditions, etc.), so while IID’s total volume in this column is declining, so too are its agricultural demands. However, as a consequence of reducing the agricultural water demand through increased on-farm and system efficiency, less water is available for years when agricultural demand may be higher than normal, such as in years of low rainfall or due to cropping choices made by Imperial Valley growers. 

Such intermittent spikes in higher agricultural demand means less water is available for non-agricultural development. Similarly, reductions attributable to system conservation efforts and the All-American Canal Lining Project are a result of the implementation of conservation measures, so there is no net decline in the water available for IID’s water users as a result of water conservation and transfer projects (even though these tables illustrate declining future consumptive use limits for IID). IID suggests the limits in Table J-9, which assumes full use of IID’s water supply, be considered given the projected probabilities of SDI conditions, ongoing Colorado River drought hydrology, 2003-2008 water use, and the declaration of 2009 as a SDI Water Year: 







[bookmark: _Ref326596170][bookmark: _Toc330976605]IID Consumptive Use (Units in Thousands of acre-feet)

		Col 1

		2

		3

		4

		5

		6

		7

		8

		9

		10

		11

		12



		

		IID Priority 3a

		



		

		IID Reductions

		IID Net Consumptive Use Amount



		Year

		IID Priority 3a Quantified Amount

		1988 MWD Transfer

		SDCWA Transfer

		AAC Lining

		Salton Sea Mitigation SDCWA Transfer

		Intra-Priority 3 CVWD Transfer

		MWD Transfer w/Salton Sea Restoration

		Conditional ISG Backfill

		Mexc. PPRs

		IID Total Reduction

		



		2003

		3,100

		105

		10

		0

		5

		0

		-

		-

		12

		131.6

		2,968



		2004

		3,100

		102

		20

		0

		10

		0

		-

		-

		12

		143.4

		2,957



		2005

		3,100

		102

		30

		0

		15

		0

		-

		-

		12

		158.4

		2,942



		2006

		3,100

		101

		40

		0

		20

		0

		-

		9

		12

		181.6

		2,918



		2007

		3,100

		105

		50

		0

		25

		0

		-

		-

		12

		191.5

		2,909



		2008

		3,100

		105

		50

		67.7

		25

		4

		20

		-

		12

		283.2

		2,817



		2009

		3,100

		105

		60

		67.7

		30

		8

		40

		-

		12

		322.2

		2,778



		2010

		3,100

		105

		70

		67.7

		35

		12

		60

		-

		12

		361.2

		2,739



		2011

		3,100

		105

		80

		67.7

		40

		16

		80

		-

		12

		400.2

		2,700



		2012

		3,100

		105

		90

		67.7

		45

		21

		100

		-

		12

		440.2

		2,660



		2013

		3,100

		105

		100

		67.7

		70

		26

		100

		-

		12

		480.2

		2,620



		2014

		3,100

		105

		100

		67.7

		90

		31

		100

		-

		12

		505.2

		2,595



		2015

		3,100

		105

		100

		67.7

		110

		36

		100

		-

		12

		530.2

		2,570



		2016

		3,100

		105

		100

		67.7

		130

		41

		100

		-

		12

		555.2

		2,545



		2017

		3,100

		105

		100

		67.7

		150

		45

		91

		-

		12

		570.2

		2,530



		2018

		3,100

		105

		130

		67.7

		-

		63

		-

		-

		12

		377.2

		2,723



		2019

		3,100

		105

		160

		67.7

		-

		68

		-

		-

		12

		412.2

		2,688



		2020

		3,100

		105

		193

		67.7

		-

		73

		-

		-

		12

		450.2

		2,650



		2021

		3,100

		105

		205

		67.7

		-

		78

		-

		-

		12

		467.2

		2,633



		2022

		3,100

		105

		203

		67.7

		-

		83

		-

		-

		12

		470.2

		2,630



		2023

		3,100

		105

		200

		67.7

		-

		88

		-

		-

		12

		472.2

		2,628



		2024

		3,100

		105

		200

		67.7

		-

		93

		-

		-

		12

		477.2

		2,623



		2025

		3,100

		105

		200

		67.7

		-

		98

		-

		-

		12

		482.2

		2,618



		2026

		3,100

		105

		200

		67.7

		-

		103

		-

		-

		12

		487.2

		2,613



		2027

		3,100

		105

		200

		67.7

		-

		103

		-

		-

		12

		487.2

		2,613



		2028

		3,100

		105

		200

		67.7

		-

		103

		-

		-

		12

		487.2

		2,613



		’29-37

		3,100

		105

		200

		67.7

		-

		103

		-

		-

		12

		487.2

		2,613



		‘38-474

		3,100

		105

		200

		67.7

		-

		103

		-

		-

		12

		487.2

		2,613



		‘48-775

		3,100

		105

		200

		67.7

		-

		100

		-

		-

		12

		484.2

		2,616





Source: QSA CRWDA Exhibit B

Notes:

1. Information conveyed in this table is from the United State Bureau of Reclamation's Exhibit B of the Colorado River Water Delivery Agreement (CRWDA); however, IID has adjusted the 1988 MWD Transfer values for 2003 through 2006 to reflect actual values and the values for 2007 - 2077 to reflect the new IID/MWD agreement. IID Total Reduction and IID Net Consumptive Use Amount have been recalculated to reflect these changes.

2. By IID and MWD agreement, the 1988 IID/MWD transfer has been fixed at 105 KAFY, starting in 2007.

3. Reductions include conservation for 1988 IID/MWD Agreement Transfer, IID/SDCWA Transfer, AAC Lining (amount may vary); SDCWA Transfer Mitigation, additional MWD Transfer w/Salton Sea Restoration (amount may vary), and Misc. PPRs and allow for Conditional Interim Surplus Agreement Backfill (amount may vary). Amounts in this table are independent of increases and reductions as allowed under the Inadvertent Overrun and Payback Policy. NOTE: Shaded columns represent amounts that might vary.

4. Assumes SDCWA does not elect termination in year 35.

5. Assumes SDCWA and IID mutually consent to renewal term of 30 years.


[bookmark: _Toc330976577]Water Supplies Available for Normal Water Years (20-year Projection) 

The official USBR Colorado River Accounting and Water Use (Decree Accounting) report tabulations that include QSA and related agreement deductions related primarily to IID’s water conservation and transfer projects and modified for IID hidden services and system losses provide the most appropriate summary of IID’s consumptive uses.

IID’s official consumptive use values from USBR Decree Accounting records are shown in Table J-10. These values do not include the deductions related to any water conservation and transfer programs (IID/MWD began in 1990 and the QSA transfers initiated in 2003) nor IID hidden services and system losses. Prior to 2003, IID’s had a dynamic water right well in excess of its usage. As previously noted, given the 3.1 million AFY cap agreed to by IID as a part of the QSA/Transfer Agreements, these current day evaluation focuses on water years and accounting from 2003 forward. The “IID Net Consumptive Use Amount” in column 12 of Table J-9 best characterizes the normal year supplies at Imperial Dam. For use in Imperial Valley, this number must be reduced to account for IID system losses and hidden services. 

[bookmark: _Ref326596437][bookmark: _Toc330976606]
Annual Decree Accounting

		Year

		IID Consumptive Use

		IID/MWD Conservation Program

		IID/SDCWA Conservation Program

		Salton Sea Mitigation

		IID Overrun Per Decree Accounting Records



		1970

		2,848,565

		

		

		

		



		1971

		2,967,907

		

		

		

		



		1972

		2,965,910

		

		

		

		



		1973

		3,047,899

		

		

		

		



		1974

		3,171,977

		

		

		

		



		1975

		3,070,974

		

		

		

		



		1976

		2,876,984

		

		

		

		



		1977

		2,772,062

		

		

		

		



		1978

		2,757,199

		

		

		

		



		1979

		2,884,235

		

		

		

		



		1980

		2,845,779

		

		

		

		



		1981

		2,872,289

		

		

		

		



		1982

		2,595,578

		

		

		

		



		1983

		2,555,617

		

		

		

		



		1984

		2,666,535

		

		

		

		



		1985

		2,685,837

		

		

		

		



		1986

		2,686,875

		

		

		

		



		1987

		2,764,865

		

		

		

		



		1988

		2,947,581

		

		

		

		



		1989

		3,009,451

		

		

		

		



		1990

		3,054,188

		6,110

		

		

		



		1991

		2,898,963

		26,700

		

		

		



		1992

		2,575,659

		33,929

		

		

		



		1993

		2,772,148

		54,830

		

		

		



		1994

		3,048,076

		72,870

		

		

		



		1995

		3,070,582

		74,570

		

		

		



		1996

		3,159,609

		90,880

		

		

		



		1997

		3,158,486

		97,740

		

		

		



		1998

		3,101,548

		107,160

		

		

		



		1999

		3,088,980

		108,500

		

		

		



		2000

		3,112,770

		109,460

		

		

		



		2001

		3,089,911

		106,880

		

		

		



		2002

		3,152,984

		104,940

		

		

		



		2003

		2,978,223

		105,130

		10,000

		0

		6,886



		2004

		2,743,909

		101,900

		20,000

		15000

		--



		2005

		2,756,846

		101,940

		30,000

		15000

		--



		2006

		2,909,680

		101,160

		40,000

		20000

		18,914



		2007

		2,872,754

		105,000

		50,000

		25021

		6,358



		2008

		2,826,539

		105,000

		50,000

		25300

		--











[bookmark: _Toc330976578]Management during Hydrologic Year Supply Demand Imbalance 

On November 28, 2006, the Board of Directors (“IID Board”) of the Imperial Irrigation District (“District”) adopted Resolution No 22-2006 approving the development and implementation of an Equitable Distribution Plan. 

As part of this Resolution, the IID Board directed the General Manager to prepare the rules and regulations necessary or appropriate to implement the Equitable Distribution Plan (EDP) within the IID district boundaries. The EDP was created as a water management tool to address years in which water demand is expected to exceed supply, that is when there is a supply/demand imbalance (SDI). The Hanemann Brookes study suggests that SDI conditions are likely to occur 40-50% of the years during the next decade. 

The dry and multiple dry water years analysis assumes the following:

1) Rainfall is scarce in Imperial County to create dry local conditions. The year of 2006 with 0.43 inches of rain – well below the 94-year average of 2.85 inches – creates higher than normal demand. This is deemed the “dry” water year.

2) The USBR has not declared a surplus for delivery to the Colorado River Lower Basin and an SDI has been declared by IID’s Board of Directors for the year. This scenario creates the worst-case conditions of higher than normal demand and lower than normal supply. 

[bookmark: _Toc330976579]Dry Year Demand 

In the case of demand, IID notes that, in general, an inch of rainfall over the IID service area can result in up to 40,000 to 60,000 acre-feet of reduction in IID’s consumptive use of Colorado River water. The year of 2003 had rainfall of 2.72 inches (see Table 6) – the closest in recent years to the statistical average of 2.85 inches. For this reason, 2003 is deemed a “normal” year. IID’s projected Net Consumptive Use (CRWDA Exhibit B) amount that year (2003) was 2,968,400 AF (see Figure 8).

Note: Official USBR record shows IID Net Consumptive Use for 2003 as 2,978,223 AF, with an overrun of 6,102 AF. For the selected dry water year of 2006, with 0.43 inches of rainfall, IID projected Net Consumptive Use (CRWDA Exhibit B) was 2,918,400 AF (official USBR Net Consumptive Use is 2,909,680 AF, with an overrun of 17,914 AF), which incidentally was lower than 2003 when the rainfall was near-normal, at 2.7 inches (official USBR NET Consumptive Use is 2,978,223 AF, with an overrun of 6,102 AF). Agronomic and/or agricultural economic conditions likely influenced individual farm management decisions and practices and, thus, impacted water use in 2003.

For the Sustainability Findings Report, it is assumed that during a dry year the water demand will be 50,000 acre-feet greater for every inch of rainfall less than the water demand in a normal year rainfall of 2.72 inches. That is, for every inch of rainfall less than the Imperial Valley 90-year average of 2.85 inches/year, the water demand will be increased by 50,000 AF in a dry year over the amount used in a normal year. 

[bookmark: _Toc330976580]Calculation of Dry Year Demand

Given:

Normal Year (2003) Consumptive Use (measured at Imperial Dam) = 2,978,223 AF 

Normal Year (2003) Rainfall = 2.72 inches

Dry Year (2006) Rainfall = 0.43 inches 



Calculate Dry Year Consumptive Use

Dry Year Consumptive Use = Normal Consumptive Use + [(Average Year Rainfall – Deficient Year Rainfall) x (50,000 acre-feet)] 



2,978,223 acre-feet + [(2.72 inches – 0.43 inches) x (50,000 acre-feet)] = 2,978,223 acre-feet  + 114,500 acre-feet = 3,092,723 acre-feet of dry year demand 



Dry Year Consumptive Use = 3,092,723 acre-feet of dry year demand 



[bookmark: _Ref326596132][bookmark: _Toc330976581]Dry Year Supply

Equitable Distribution is the mechanism by which a Supply/Demand Imbalance is administered. From the Imperial Irrigation District Environmental Compliance Report for Revised Regulations for Equitable Distribution Plan, the specifics governing Equitable Distribution are as follows: 

Declaration/Termination of Supply/Demand Imbalance: 

a.) District shall track actual supply and demand during each Water Year and, based upon District staff’s estimates of water supply and demand for the coming Water Year, determine whether the probability of total demand exceeding District’s Colorado water supply is greater than fifty percent (50%). If the probability is greater than fifty percent (50%), the District may declare an SDI for the coming Water Year. Such SDI Declaration must be made on or before October 1 and can be withdrawn on or before December 31.

b.) District shall track actual supply and demand during the SDI Water Year. If cumulative consumptive use through June of the SDI Water Year is less than 1.575 million AF, District may terminate the SDI Declaration for that year.

[bookmark: _Toc330976582]Apportionment of Supply 

Upon SDI Declaration, District shall apportion the Available Water Supply among the types of water users in the IID district boundaries using the following: 

a.) Municipal Users - Base amount of 2006 usage plus current District-wide average use per capita multiplied by the increase in population since 2006; 

b.) Industrial Users - For existing contracts, estimated based on past use, not to exceed contracted amount and contract terms. For new contracts, estimated based on anticipated use, not to exceed contract amount and contract terms, taking into consideration the Integrated Water Resources Management Plan; 

c.) Feed Lots and Dairies - Estimated based upon past use and consideration of future changes; 

d.) Environmental Resources Water - Estimated based upon the amount reasonably necessary to achieve the purposes of the District’s commitments, taking past use into account; and 

e.) Agricultural Lands - Straight Line Apportionment used. Subtract the estimated demand for categories “a” through “d” above from Available Water Supply, and then divide the remaining supply by the total number of Eligible Agricultural Acres pursuant to “a” through “c” noted under the definition for Eligible Agricultural Acres to determine apportionment per Eligible Agricultural Acre. The amount apportioned to acreage that does not comply with “d” under the definition for Eligible Agricultural Acres will be placed in the District Water Exchange.

Special Requirement for Non-Agricultural Water Users:

a.) District shall notify Non-Agricultural Users of their apportionment no later than December 1, prior to the beginning of the SDI Water Year. 

b.) Non-Agricultural Water Users shall be allowed to use that amount of water needed for reasonable and beneficial use. If a Non-Agricultural Water User exceeds the amount of apportionment quantified for its usage, the fee for the excess amount of water shall be the Water User’s standard water rate plus the Conserved Water Rate.

Special Requirements for Agricultural Water Users:

a.) Agricultural Water Users must complete and keep current the Water Card to receive an apportionment and delivery of water. As part of this process, Farm Units must be identified and kept current. 

b.) A written notice of the apportionment per Eligible Agricultural Acre of the number of Eligible Agricultural Acres per owner shall be sent to the land owner and the authorized representative no later than December 1 prior to the beginning of the SDI Water Year. 

c.) The owner or authorized representative of Eligible Agricultural Acres must accept or reject in writing some or all of the SDI Apportionment on a take-or-pay basis within sixty (60) days of the notice of the SDI Apportionment. Payment for the accepted apportioned water shall be made monthly based on actual use. On December 31 of the SDI year, any remaining amount of unused water part of the take-or-pay obligation will be included in the year end invoice. 

[bookmark: _Toc330976583]District Water Exchange Eligibility

Any Agricultural Water User can be a Buyer. Any Agricultural Water User with an SDI Apportionment may be a Seller. 

Offers to Sell: 

a.) An Agricultural Water User with acres eligible for SDI Apportionment may subsequently send a “Notice of Intention to Sell” to the District indicating the number of Acre Feet of water being offered to the District Water Exchange for immediate sale. 

b.) Potential Seller must be current on his take-or-pay obligation. 

c.) An Agricultural Water User that has sent a Notice of Intention to Sell to the District may subsequently send a “Notice of Withdrawal of Offer to Sell”. The District will honor the Notice of Withdrawal only if the water that was the subject of the original Notice of Intention to Sell has not been sold prior to receipt of the Notice of Withdrawal of Offer to Sell. 

Offers to Buy: 

a.) An Agricultural Water User may send a “Notice of Intention to Buy” to the District that states the number of acre/feet of water he wishes to acquire from the District Water Exchange. 

b.) An Agricultural Water User that has previously sent a Notice of Intention to Buy may subsequently send the District a “Notice of Withdrawal of Offer to Buy.” The District will honor the Notice of Withdrawal of Offer to Buy if the District has not previously purchased water from sellers to satisfy the Notice of Intention to Buy. 

[bookmark: _Toc330976584]Priority of Execution of Sell/Buy Offers

Priority of offers to Sell and/or Buy will be based upon the date of receipt of the Notice of Intention to Sell or Buy. The District will periodically publish on its website the aggregate volume of water from pending Notices of Intention to Sell and/or Buy. 

[bookmark: _Toc330976585]Payment for Water from the Water Exchange 

After the District sells the water that Seller has offered for sale through his Notice of Intention to Sell, the Seller shall have no further take-or-pay obligation for payment of that water. If Seller’s water does not sell, he is responsible for his take-or-pay obligation. The buyer shall pay the District the total purchase amount due before receiving the purchased water. The total amount due is based on the Acre Feet of water purchased (not to exceed buyer’s Notice of Intention to Buy) multiplied by the purchase price defined as the current District agricultural water rate plus a processing fee of one dollar ($1) per Acre Foot. 

[bookmark: _Toc330976586]Charge for Unused Water

If an Agricultural Water User buys additional water through District Water Exchange, then he must either: (a) use the purchased water during the SDI Water Year; or (b) offer the purchased water for sale through the District Water Exchange no later than October 1. If an Agricultural Water User does none of the above and has not used the total of purchased water plus accepted SDI Apportionment on his Eligible Agricultural Acres at the end of the SDI Water Year, such Agricultural Water User shall pay a charge to the District (in addition to his take-or-pay obligation) equal to the Unused Water Charge multiplied by the amount in Acre Feet by which the Agricultural Water User’s unused purchased water from the District Water Exchange plus unused accepted SDI Apportionment if the SDI Water Year exceeds five percent (5%) of the amount apportioned to the Agricultural Water User’s Eligible Agricultural Acres. 

[bookmark: _Toc330976587]Interface with District Agricultural Land Fallowing Program

An Agricultural Water User that participates in the District’s Fallowing Program must assign to the District an amount of the Agricultural Water User’s accepted SDI Apportionment equal to the amount of water conserved by fallowing for which the Agricultural Water User is contracted. 

If the Agricultural Water User’s accepted apportionment is less than his Fallowing Program contracted amount, he may procure this difference from the following sources for which the Agricultural Water User qualifies pursuant to these regulations: the Agricultural Water User’s accepted SDI Apportionment on other Eligible Agricultural Acres, or the District Water Exchange. 

[bookmark: _Toc330976588]Miscellaneous

The General Manager is authorized and directed to do any and all things necessary to implement and effectuate these Regulations. The General Manager shall provide notice of any changes or revisions to these Regulations to all District landowners and water users.

[bookmark: _Toc330976589]Inadvertent Overrun Payback Policy 

An SDI is declared when Imperial Valley demands are projected to exceed the available IID water supply for that calendar year. If IID use is not reduced sufficiently and demand exceeds the quantified amount in any calendar year, that overuse must be paid back in future years according to the terms of the Inadvertent Overrun Payback Policy (IOPP).  

[bookmark: _Toc330976607]Projected Imperial Valley Consumption, 2010-2030 (Acre-feet in Imperial Valley)

		Year

		IID Net CU
Amount (Total
Imperial Valley)
at Imperial Dam*

		IID
System
Loss
(Est.)**

		IID Net
Consumptive
Use Amount
(Total Imperial
Valley)*

		Total
Municipal
Use

		Total
Other
Non-Ag
Use

		Total Ag
Use



		2010

		2,738,800

		375,000

		2,363,800

		50,819

		54,749

		2,258,232



		2015

		2,569,800

		333,500

		2,236,300

		55,877

		66,382

		2,114,041



		2020

		2,649,800

		333,500

		2,316,300

		61,397

		78,015

		2,176,888



		2025

		2,617,800

		333,500

		2,284,300

		67,335

		85,558

		2,131,407



		2030

		2,612,800

		333,500

		2,279,300

		71,233

		93,101

		2,114,966





                               













Again, this assessment will consider 2003 as the characteristic “normal” year with 2,978,223 acre-feet of consumptive use. Given that in 2003 there were 450,556 acres irrigated for agriculture (2003-2005 Annual Inventory of Areas Receiving Water[footnoteRef:7]), and deducting 50,819 acre feet for municipal uses and 54,749 acre-feet for other non-agricultural uses (Year 2010, Table J-7), that leaves 2,872,655 acre-feet (less system losses of 375,000 leaves 2,258,232 acre-feet) to irrigate 450,556 acres, equating to a normal water year agricultural use of 5.0 AF per acre of land.  [7:  http://www.iid.com/Media/CRPSRVY_2005_V16_PIO.pdf] 


The apportionment for the SDI declared in 2009 is 5.25 acre-feet/acre, this number assumes that the Total Municipal and Total Other Non- Agricultural Use will be less than projected in Table J-9. In the event that a reduction in use by the agriculture sector is required, such a reduction would be accommodated on the basis of individual farm management decisions and practices such as adjusting the crops planted for the year to incorporate ones requiring less water use, or reducing the amount of water applied to crops that may result in a lower yield, or some other agronomic and/or agricultural economic accommodation. 

These same conditions could go on for multiple years, with low local rainfall resulting in higher agricultural demand and low watershed precipitation resulting in a reduced supply. As noted in the Hanemann Brookes study, this SDI condition could be anticipated to occur in four or five of the next ten years, creating the multiple dry water years condition to be included in the assessment. 

[bookmark: _Toc330976590]Satisfying Demand for Municipal Uses

With the definition of dry year hydrologic conditions and Projected IID water supplies above, the decision point of assessing a 20-year projection incorporating new MCI development is made based on the past and present conditions of each development.  For example, a new development footprint overlying a previous (past) agricultural use has a distinct advantage over a new development area with no previous agricultural use.

Regardless of hydrologic condition, in dry or multiple dry water years under SDI conditions, Municipal Users will receive their base amount of 2006 usage, plus current district-wide average use per capita multiplied by the increase in population since 2006. Non-agricultural water users, including urban manmade lakes, navigable waterways, and other non-residential amenities, shall be allowed to use that amount of water needed for reasonable and beneficial use.

[bookmark: _Toc330976591]Lands with a Past Agricultural Use 

Developments with a footprint that overlies a previous agricultural use requires a verification from IID water meter accounting data to define the consumptive use of raw water supplies used for agricultural irrigation.  With this information, past agricultural water use will be used in the determination of eligibility for SDI water allocations under the Equitable Distribution Plan.  The SDI water allocations are based on the percentage of the new development land that overlies the previous agricultural use.  A 5 year average of past water use is typically used to establish comparison of previous water supply to the projected water demands for the entire development.  If the projected water demands are less than the previous agricultural demand, the project is granted SDI water allocations, which results in a positive determination of the sustainability of water in all year-types over the 20 year forecasting period.

[bookmark: _Toc330976592]Project Example Calculation of Previous Agricultural Use

The agricultural water use for this project example is illustrated in Table J-12.  The listed 5 year history of water use equates to a running two-year average high of 3,508 acre-feet with 50% of the land in agriculture, or a five year average of 1,548 acre-feet. The 3,508 AF is a reasonable representation of agricultural use in a normal water year for the extent of agriculture on the site. This amount is used for assigning a prior use of water and establishing the need for additional water from IID.  If the total prior use is greater than the example project, no impact is associated with development.  Fees and rates are set accordingly based on this finding.

[bookmark: _Ref326675658][bookmark: _Toc330976608]Example of Past Agricultural Water Delivery

		Year

		Water Delivery (acre-feet) at Delivery Gate



		

		WSM 20 001

		WSM 20 002

		WSM 20 003

		WSM 20 004

		WSM 23A 001

		WSM 23A 002

		Total



		2004

		321

		36

		9

		-

		131

		-

		496.4



		2005

		-

		48

		16

		-

		-

		-

		64



		2006

		-

		35

		133

		-

		-

		-

		168



		2007

		1,202

		23

		37

		169.8

		14

		1037.4

		2,482



		2008

		2,378

		-

		-

		92.2

		-

		2063.8

		4,534



		Total

		3,900

		141

		195

		262

		145

		3,101

		7,744







[bookmark: _Toc330976593]	No Previous Agricultural Use 

In cases where the development footprint does not overlie a previous agricultural use, the rules for Equitable Distribution apply (see Section J.4.3.2).  This states that municipal lands will receive the base amount of 2006 usage plus current District-wide average use per capita multiplied by the increase in population since 2006.  If a municipal water user exceeds the amount of apportionment quantified for its usage, the fee for the excess amount of water shall be the Water User’s standard water rate plus the Conserved Water Rate (currently __% of standard water rate).  

The cost penalty of this example in terms of fees and rates is intended to serve as a means to recover capital costs and enforcement of increased water conservation practices during a dry or multiple dry year condition.  The following quote from a December 2008 IID letter from the Assistant Water Department Manager at the time summarizes this further: 

“While MCI water users are allotted a higher priority than agricultural users under SDI conditions, IID’s water supply will be limited for all of its users and every effort should be made to serve as good stewards of this precious resource.” 

[bookmark: _Toc330976594]Determination of Water Supply Sufficiency

These guidelines have determined that, under the terms of the IID Interim Water Supply Policy, adopted by the IID Board of Directors (Date), IID’s water supply is sufficient to meet the projected demands through 2030 for the Service Area. This needs to float a bit to account for the range of projects and the expected growth period horizon…already need to go beyond 2030 as the time frame of report.
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		PROJECT INFORMATION



		



		1. Brief Project Description

     







2. Attachment “A” on CD or Flash Drive – 

To include:

· Detailed Project Description in Microsoft Word Format

· Detailed ESRI GIS map of  proposed project

· Project area broken down based on each proposed land use

· Unit water demands based on each land use category

· Projected population growth and water demands in five year increments to project build-out

· Proposed infrastructure and point of connection to IID’s raw water canal(s)

· Proposed instantaneous diversion of raw water during maximum day and peak hour demand estimates
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Memo

To:	Imperial Irrigation District

From:	Kwabena Asante

Reviewed by:	

Date:	April 26, 2012 

Subject: Technical Memorandum, Imperial Region Vulnerability to Climate Change and Method for Evaluating Greenhouse Gas Emissions

The Imperial Water Forum (Water Forum) is preparing the Imperial Integrated Regional Water Management Plan (IRWMP). The IRWMP will support adaption to climate change and help the region plan for and respond to uncertainty. The purpose of this Technical Memorandum (TM) is to assess climate vulnerabilities and impacts. The result of the study and review of this TM will be incorporated into the Imperial IRWMP. 

[bookmark: _Toc329615846]CDWR IRWMP Standards for Climate Change

California Department of Water Resources (CDWR) IRWMP Proposition 84 & Proposition 1E Guidelines for the IRWM Grant Program (Guidelines; CDWR 2010) established the preliminary requirements for evaluating climate change and greenhouse gas emissions (GHG). The climate change analysis standards were intentionally written broadly in recognition of the vast variability in the degree and type of vulnerability to the effects of climate change among IRWM regions. CDWR and the U.S. Environmental Protection Agency (USEPA) subsequently published a handbook entitled “Climate Change Handbook for Regional Water Planning” (USEPA and CDWR) which provides a framework for considering climate change in water management. The Handbook is referenced in the CDWR for Climate Change Standard for Round 2 and 3 of the Prop 84 Implementation Grants which states that the IRWMP must: 

Include a climate change vulnerability assessment of the region that is at least equivalent to the qualitative check list assessment in the Handbook.

Include a list of prioritized vulnerabilities based on the vulnerability assessment and the Regions IRWM’s decision making process.

Contain a plan, program, or methodology for further data gathering/analyzing of the prioritized vulnerabilities.

While the existing standards for including climate change in the Region's description and in the Project Review Process have not changed, the Handbook provides useful assistance on how to address climate change. Further, the Handbook in no way supersedes, replaces, or adds scope to the Climate Change Plan Standard contained in CDWR’s 2010 IRWM Program Guidelines. The Handbook outlines a four-step process for completing a climate change adaptation analysis: (1) Assess Vulnerability, (2) Measure Impacts, (3) Develop and Evaluate Strategies, and (4) Implement Under Uncertainty. 




[bookmark: _Toc330827009][bookmark: _Toc366849062]Prioritized Vulnerabilities 

The Water Forum adopted the IRWMP Mission, Goals and Objectives in September 2010. In March 2011, after an initial review of the resources management strategies, including the evaluation of how the strategies would help mitigate or adapt to the effects of climate change, the Water Forum prioritized the Imperial IRWMP goals and objectives. The Water Supply Goal was ranked the number 1 priority. This is in part due to the reliance on Colorado River supply. With the QSA/Transfer Agreements, demand management is also of significant importance. Climate change vulnerabilities that have the potential to affect the Colorado River supply or the Imperial Regions water demands, and which could be influenced by the IRWMP, are prioritized in this assessment. 

[bookmark: _Toc330827010][bookmark: _Toc366849063]Summary of Imperial Region Vulnerabilities and Impacts of Climate Change 

[bookmark: _Toc330827011]A broad understanding of potential effects and impacts of climate change, both within and outside Imperial region, will support definition of appropriate adaptive management strategies and responses. In evaluating the climate change vulnerability of the Imperial Region, the spatial scales of potential effects are important consideration. The spatial scales include the Imperial Region, Colorado River Basin, interregional and global climate change effects. This memorandum’s focus is primarily on the climate change effects and vulnerabilities to the Imperial Region and Colorado River Basin. Interregional and global effects of climate change are noted but not extensively evaluated since the Imperial IRWMP has a limited ability to influence either of these scales. The more detailed evaluation for the vulnerabilities and impacts for the Imperial Region and Colorado River are presented in subsequent sections. 

[bookmark: _Toc330827012][bookmark: _Toc366849064]Imperial Region

[bookmark: _Toc330827013]Within the Imperial Region, climate change vulnerability would primarily be related to affects on water demands. Increases in the amount of evaporation associated with increased temperatures would increase crop water requirements. This could cause demand to outstrip supply, resulting in increased overruns and/or more frequent declarations of a Supply and Demand Imbalance (SDI) under the IID Equitable Distribution Plan (EDP). Increased evapotranspiration could also accelerate habitat loss in the marshes, and increase the rate of decline in Salton Sea elevation and salt concentration. 

[bookmark: _Toc330827014][bookmark: _Toc366849065]Colorado River Basin

The Imperial Region obtains its water supply from the Colorado River which flows from the upper basin states (Colorado, Wyoming, and Utah), through the lower basin states (Arizona, Nevada and California) before entering Mexico on its way to the Gulf of California. Under the Law of the River, Colorado River water supply imported by IID is quite secure and reliable because of the seniority of the IID water rights. As discussed in Attachment A, an array of studies have been carried out on the potential effects of climate change on the Colorado River, including recent work by the USBR (Technical Memorandum C - Quantification of Water Demand Scenarios Appendix C10) as part of the Colorado River Basin Water Supply & Demand Study[footnoteRef:1].  [1:  http://www.usbr.gov/lc/region/programs/crbstudy.html
] 


Water deficits must exceed the upper Colorado River Basin states’ allocation before lower states’ apportionment (and hence IID) are reduced. Also, the large volume of available reservoir storage on the Colorado River in Lake Mead and Powell buffer the potential climate change effects related to timing of flows that might occur if there were to be changes in the ratio of snow to rainfall. A reduction in the volume of water available is not envisaged even under the most extreme climate scenarios. 

Finally, due to IID’s historic water rights, reductions in Colorado River water supply would be absorbed by junior water rights holders prior to effecting IID’s supply and the Imperial Region. Consequently, climate change poses a limited direct threat to the volume or timing of IID and Imperial Region water supply from the Colorado River. 

[bookmark: _Toc330827015][bookmark: _Toc366849066]Interregional

Interregionally, climate change could affect the available supply to other IRWM regions in Southern California by influencing both demands and the available imported water supply from the Colorado River delivered via the California Aqueduct and the State Water Project, which delivers water from the San Joaquin/Sacramento Delta. Anything that reduces the reliability and amount of imported supplies to the Southern California Region would likely increase competition for the Colorado River, making the Imperial Region vulnerable to economic, legal and political pressure; however, MWD’s aqueduct can only carry 1.25 MAFY.

[bookmark: _Toc330827016][bookmark: _Toc366849067]Global

Global climate change has the potential to influence global agricultural production, food supplies and crop commodities markets. Reductions in global food supplies would increase crop prices and result in increased demand for Imperial Region agricultural products, which could in turn increase water demands. 

[bookmark: _Toc330827017][bookmark: _Toc366849068]Imperial Region Vulnerabilities and Impacts

[bookmark: _Toc330827018][bookmark: _Toc366849069]Simulations of Future Climate

Climate change predictions for the Imperial IRWMP are derived from global climate model (GCM) simulations of past and future climate. For each GCM simulation, assumptions are made about the rate of change of carbon emissions from anthropogenic activities. The Intergovernmental Panel on Climate Change (IPCC) has developed a standard set of future emission scenarios that are used for climate prediction in all GCMs. The outcome of global climate policy negotiations and socio-economic developments will determine which one of these emission scenarios eventually plays out. Since these factors are beyond the control of the Imperial IRWMP, predictions representing high (A1b), medium (A2) and low (B1) emission scenarios are used in this analysis, allowing a range of likely outcomes to be evaluated. Detailed descriptions of the emission scenarios are included in Attachment B of this IRWM report.

The U.S. Department of Energy has supported the development of the Coupled Model Intercomparison Project version 3 (CMIP3) archive of climate predictions for use in application sectors. The CMIP3 archive which is hosted by the Lawrence Livermore National Laboratory (LLNL) includes climate predictions from climate modeling groups around the world. The predictions are downscaled using one of two statistical downscaling approaches from their original coarse resolution (usually 2-degree cells) to finer (0.125-degree) cells to better incorporate local topographic and micro-climatic influences. The first downscaling approach is the Bias Correction Spatial Downscaling (BCSD) method which uses monthly GCM data but generates daily sequences based on reconstruction by randomly resampling historic data distributions. The second downscaling approach is the Bias Correction Constructed Analogues (BCCA) approach begins with daily GCM data and corrects bias to generate downscaled sequences. While BCCA is better able to reproduce strong gradients in daily variation, BCSD more accurately captures monthly aggregations. Climate predictions from monthly climate simulations downscaled using BCSD and daily climate simulations downscaled using BCCA are presented in this Imperial IRWMP report.

Predictions for the Imperial IRWMP region are processed from the CMIP3 archive for two US models, namely the National Center for Atmospheric Research’s Parallel Climate Model (NCAR-PCM) and the Geophysical Fluid Dynamics Laboratory Coupled Model (GFDL-CM). Downscaled monthly predictions are extracted for both NCAR-PCM and GFDL-CM for the period 1971 to 2050. Downscaled daily predictions are extracted for GFDL-CM for a historical period (1981-2000) and the mid-century period (2046-2065). Downscaled daily predictions are not available for the intervening period or for the NCAR-PCM model. The extracted monthly and daily time series of climate simulations from the two models are processed to generate climate predictions as described below. 

[bookmark: _Toc330827019][bookmark: _Toc366849070]Assessment of Imperial Climate Change Predictions

Climate model simulation results provide sample weather distributions under predicted future climate conditions rather than an actual chronological time series of future weather. Hence, the sample weather distributions must be analyzed to estimate magnitudes of change in climate variables of interest to each application sector. Since agriculture is the primary economic activity of the Imperial region, particular attention is paid to the estimation of climatic changes that impact crop water use either directly by changing ET or indirectly through induced changes in cropping patterns. The scope of this analysis is also limited to variables which can be derived from data available in the LLNL CMIP3 climate prediction archive. 

Monthly climate model simulations were extracted for maximum and minimum temperature, rainfall, potential evapotranspiration, and wind speed. Time series simulations from the grid cells that cover the Imperial IRWMP region were aggregated to obtain a single spatial average for each time step. The spatially-averaged time series was split into historical (1971-2010) and future (2011-2050) analysis sets. The four growing seasons for the analysis were defined as winter running from December to February, spring from March to May, summer from June to August and fall from September to November. Seasonal statistics were computed for each analysis set, and the percentage change between the historical and future analysis sets was computed. The results were summarized into predicted changes in seasonal maximum and minimum temperature, rainfall, potential evapotranspiration, and wind speed under climate change scenarios. 

Climate predictions were also prepared for cumulative seasonal changes in number of heating degree days (HDD) and cooling degree days (CDD), using 65 F as the dividing threshold between heating and cooling. For the HDD and CDD analysis, the historical period is 1981 to 2000 while the future period is 2046 to 2065 since these are the analysis periods are for which daily data is available from the LLNL CMIP3 archive. Predicted changes in seasonal maximum and minimum temperature and rainfall are also prepared from the daily data. Mid-century changes provide a glimpse into the potential long-range effects of climate change. 

[bookmark: _Toc330827020][bookmark: _Toc366849071]Summary of Key Climate Change Predictions 

The results of the monthly climate change analysis are presented for the high (A1b), medium (A2) and low (B1) emission scenarios in Table O-1 with predicted increases greater than 3% and decreases less than -3% are highlighted. 

[bookmark: _GoBack][bookmark: _Toc330901280][bookmark: _Ref366928049]
 Summary of key climate change predictions from monthly data analysis for Imperial IRWMP region with increases above 3% shown in green and decreases below -3% in orange.







Based on the monthly predictions in Table 1, likely climate changes for the Imperial IRWMP region include:

Milder winters with an increase in the monthly minimum temperatures up to 14%. 

Warmer maximum temperatures are predicted for spring and fall with increases of 4% and 5%, respectively.

Hotter summers with an increase in seasonal minimum temperatures up to 8%.

The climate models displayed large discrepancies in predicted changes in monthly rainfall. The PCM models projected an overall increase in annual rainfall with seasonal increase of up to 59% , while the GFDL model projected a decrease in the amount of seasonal rainfall up to 30%.

Minor increases of less than 3% are predicted for potential evapotranspiration but a few decreases are predicted under some scenarios.

Minor changes in wind speed of less than 3% are not predicted with both increase and decrease predicted under different model scenarios.

The results of the daily analysis are summarized presented in Table 2 show the change in cooling, heating and growing degree days by season. Percentage changes in daily rainfall, minimum and maximum temperatures are presented for each season. Percentage changes in cumulative cooling, heating and growing degree days for each season are also computed from daily averages of maximum and minimum temperatures. Cooling degree days (CDD) are the sum of daily temperatures in excess of 65 F while heating degree days (HDD) accumulate temperatures below 65 F. HDD are an indicator of energy required for heating buildings while CDD is indicative of energy required for cooling in domestic and industrial applications. CDD is also an indicator of industrial water use for cooling in applications such as thermoelectric power generation plants. Growing degree days (GDD) are computed as the sum of mean daily temperatures above 46 F and below 90 F. Many crops must be exposed to a set range of growing degree days to reach various growth stages from flowering to harvest. Since plants have different water requirements at each growth stage, changes in seasonal patterns of increase in GDD will likely result in crop water use changes.   

[bookmark: _Toc330901281] Summary of key climate change predictions from daily data analysis for Imperial IRWMP region with increases above 3% shown in green and decreases below -3% in orange.

		Climate

		Emission Scenario

		Climate

		Winter

		Spring

		Summer

		Fall



		Variable

		

		Model

		

		

		

		



		Daily Rainfall

		High (A1B)

		GFDL

		-5%

		-22%

		35%

		37%



		

		Medium (A2)

		GFDL

		26%

		-24%

		13%

		26%



		

		Low (B1)

		GFDL

		-11%

		-20%

		26%

		-16%



		 

		 

		 

		 

		 

		 

		 



		Maximum Daily Temperature

		High (A1B)

		GFDL

		8%

		10%

		8%

		8%



		

		Medium (A2)

		GFDL

		5%

		9%

		8%

		5%



		

		Low (B1)

		GFDL

		4%

		7%

		5%

		5%



		 

		 

		 

		 

		 

		 

		 



		Minimum Daily Temperature

		High (A1B)

		GFDL

		27%

		19%

		15%

		17%



		

		Medium (A2)

		GFDL

		20%

		16%

		15%

		13%



		

		Low (B1)

		GFDL

		12%

		13%

		9%

		10%



		

		 

		 

		 

		 

		 

		 



		Cooling Degree Days

		High (A1B)

		GFDL

		373%

		69%

		25%

		38%



		

		Medium (A2)

		GFDL

		174%

		61%

		25%

		27%



		

		Low (B1)

		GFDL

		190%

		49%

		15%

		23%



		 

		 

		 

		 

		 

		 

		 



		Heating Degree Days

		High (A1B)

		GFDL

		-34%

		-59%

		0

		-53%



		

		Medium (A2)

		GFDL

		-24%

		-49%

		0

		-42%



		

		Low (B1)

		GFDL

		-17%

		-42%

		0

		-43%



		 

		 

		 

		 

		 

		 

		 



		Growing Degree Days

		High (A1B)

		GFDL

		19%

		15%

		9%

		12%



		

		Medium (A2)

		GFDL

		11%

		13%

		9%

		9%



		

		Low (B1)

		GFDL

		9%

		10%

		5%

		7%





The daily climate change predictions presented in Table 2 are summarized as follows: 

During the winter, daily minimum temperatures are predicted to increase by about 26%. 

During the summer, daily maximum temperatures are predicted to increase by about 8%.

During fall and spring, both minimum and maximum daily temperatures are predicted to rise substantially by between 6% and 17%.

During the summer, daily rainfall intensity is predicted to increase by between 13% and 35%. 

During the spring, daily rainfall intensity is predicted to decrease by between -20% and -24%. 

Predictions of changes in daily rainfall intensity during fall and winter are inclusive with model scenario projections ranging between increases of 37% and decreases of -16%.

Cooling degree days are projected to increase in all seasons with large projected increase in winter (174% to 373%) and spring (49% to 69%) and smaller increases in fall (23% to 38%) and summer (15% to 25%). 

Heating degree days are projected to decrease in all seasons except the summer (when heating is not required) with larger projected decreases in the spring and fall (-42% to -59%) than in the winter (-17% to -34%). 

Growing degree days are projected to increase in all the seasons with larger increases in winter and spring (9% to 19%) than in summer and fall (5% to 12%).

[bookmark: _Toc330827021][bookmark: _Toc366849072]Impacts of Climate Change on Water Use

The likely impacts of the projected changes on water use in the Imperial IRWMP Region are presented in the table below. These impacts are based on literature review of weather related impacts. 

[bookmark: _Toc330901282]Likely Impacts of Projected Climate Changes for Water Users

		Season

		Project Change

		Positive Impacts

		Negative Impacts



		Winter

		· Rainfall is predicted to increase by 3%-18% in 5 of 6 model runs.

· Minimum temperature is predicted to increase by 3%-14% in all model runs. 

· Maximum temperature is predicted to increase by 2%-5% in all model runs. 

· Minor changes in wind speed with decreases of less than 3% in 4 of 6 model runs and similar increases 2 model runs.

· Minor changes in evapotranspiration with 4 models showing minor increases of 2% or less while 2 models show minor decreases of less than 2%.

		· [bookmark: OLE_LINK2]Increase in winter precipitation to help offset irrigation water demand. 

· Warmer winters could improve winter crop yields.

· Reduced risk of damage to winter crops by cold spells.

· Decrease in use of power for heating could result in lower industrial water use. 

		· [bookmark: OLE_LINK1]Increased precipitation during harvest season could damage winter harvest crops such as Asparagus, Broccoli, Cabbage, Carrot, Celery, Cauliflower, Lettuce and Alfalfa. 

· These weather changes could lead to changes in cropping calendars and acreage planted which impact water use.



		Spring

		· Precipitation is predicted to decrease by 15%-30% in 4 of 6 models.

· Minimum temperature is predicted to increase in all model runs with increases of 4%-9% in 4 of 6 model runs. 

· Maximum temperature is predicted to increase by up to 4% in all model runs. 

· Evapotranspiration is predicted to increase by up to 4% in 4 of 6 model runs with minor decreases of less than 1% in the other 2 model runs. 

· Wind speed is expected to remain unchanged with equal likelihood of minor increases or decreases. 

		· [bookmark: OLE_LINK3]Less damage to harvest crops. 

· Wind pollination processes are not impacted.

		· Increased water requirement for crops in their growth phase such as Wheat, Sweet Corn, Watermelons, Spring Tomatoes and Sudan Grass. 

· Decreased precipitation to offset water demand 





		Summer 

		· Minimum temperatures are predicted to rise by all models with increases of 5%-8% in 3 of 6 runs.

· Maximum temperatures are predicted to rise by all models with increases of 3%-4% in 3 of 6 model runs. 

· Minor increases in evapotranspiration of 2% or less are predicted in all model runs.

· Wind speed is expected to remain unchanged with equal likelihood of minor increases or decreases

		· Aphid infestation will reduce due to high temperatures. 

· Wind pollination processes are not impacted.

· Improved viability of renewable energy generation.

		· Excessive summer heat could lead to seed germination problems, sunburn and lower yields.

· Increased cooling water use per unit of power generation at existing thermoelectric power plants.

· New water demands for industrial water, particularly for emerging geothermal and solar power plants.

· Increased pressure to convert cropland to renewable energy generation driven by economic advantages



		Fall 

		· Precipitation is predicted to increase by 15%-28% by 3 of 6 model runs while 2 models predict similar decreases. One model predicts a minor decrease.

· Minimum temperature is predicted to increase by 3%-11% in all model runs. 

· Maximum temperature is predicted to increase by 2%-5% in all model runs. 

· Evapotranspiration is predicted to increase by 2%- 4% in 5 of 6 model runs with the other model run predicts a minor decrease.

· Changes in wind speed are relatively uncertain with 5 models predicting minor increases and one model predicting a minor decrease. 

		· Warmer weather is favorable for post emergent weed control.

· Increased fall precipitation would be beneficial for crops.



		· Increased risk of infestations by warm weather pests. 

· Change in yield could result in adaptive changes in cropping cycles and water use patterns.

· Increasing air temperature causes a rise in the water temperature, increased evaporation and poorer water quality in water bodies.

· Increased precipitation during harvest season, could damage crops harvested in fall such as Alfalfa, Bermuda grass, Kliengrass and Sudan grass.







[bookmark: _Toc330827022][bookmark: _Toc366849073]Colorado River Supply Vulnerability and Impacts

The current body of knowledge on potential climate change effects on the Colorado River water resources is summarized under studies of historical changes in supply, studies of future changes in supply and studies of future changes in demand. 

[bookmark: _Toc330827023][bookmark: _Toc366849074]Studies of Historical Changes in Colorado River Water Supply

While historical temperature trends consistently show rising temperatures, a review of prior studies by the USBR Technical Work Group (USBR, 2007) found contradictory results on historical impacts of climate change on Colorado River water supplies. Early studies, which focused on changes in snow pack extent at the end of the accumulation period on April 1st, noted a declining spatial extents (Mote, 2003; Hamlet et al, 2005; Regonda et al, 2005; Knowles et al, 2006; Mote, 2006; Kalra, 2007). Increases in snow water equivalent have been noted particularly in upper basins (Mote, 2005) as well as shift of precipitation from snow towards winter rainfall (Knowles et al., 2006). However, decreasing snow water equivalents have also been reported by other researchers (Regonda et. al., 2005; Kalra et al., 2007). From these results, it difficult to estimate the extent of historical precipitation change due to warming climate. 

Historical changes in natural water supply in rivers are difficult to assess because observed streamflow at gauges already includes the effect of water withdrawals and usage.  The US Geological Survey has identified a network of stations called the Hydro-Climatic Data Network that have minimal human impact (1992 U.S. Geological Survey Open-File Report 92-129). Studies performed using these stations have found no significant change in full, natural streamflow (Kalra et al., 2007). Unchanged historical streamflow has also been reported in other studies, including Lins and Slack (1999), Groisman et al. (2001), McCabe and Wolock (2002), Pagano and Garen (2005), and Stewart et al. (2005). It cannot be concluded from these results that streamflow will remain unchanged in the future as changes in the water cycle evolve more slowly and persist for much longer than changes in temperature and the energy cycle. 

[bookmark: _Toc330827024][bookmark: _Toc366849075]Studies of Future Changes in Colorado River Water Supply

Problems of long-term persistence are addressed by studies which integrate projections from global climate models with hydrologic models. Such long-term projection studies, including those reported by Milly et al. (2005) and Seager (2007), generally indicate reduced precipitation for the latitudes basins such the Colorado River basin. They also point towards increased variability of extreme droughts and floods. Simulations by Christensen and Lettenmaier (2007) report slightly decreasing summer precipitation coupled with similar increases in winter precipitation but little net change in annual precipitation. They report significant increases in evapotranspiration which could result in declining streamflow. However, these studies include a high level of uncertainty which makes it challenging for engineers, planners and decisions makers to prioritize and integrate resource management strategies or develop an adaptive management approach.

The USBR as the water master for the Colorado River evaluated operating policies in context of the Law of the River. Water supply scenarios were evaluated in the Interim Guidelines for Lower Basin Shortages and Coordinated Operations for Lake Powell and Lake Mead Final Environmental Impact Statement (2007 Interim Guidelines Final EIS, Appendix N; USBR, 2007). These scenarios did not include consideration of climate change. To remedy this, the USBR conducted a water supply assessment as part of its Colorado River Basin Water Supply and Demand Study (Colorado River Basin Water Supply and Demand Study, Technical Report B – Water Supply Assessment, 2012). The characteristics of critical uncertainties, “changes in streamflow variability and trends,” and “changes in climate variability and trends,” were evaluated using downscaled global climate model (GCM) projections and simulated hydrology. 

[bookmark: _Toc330827025][bookmark: _Toc366849076]Colorado River Water Demand Studies

[bookmark: _Toc322959398]Several studies have focused on the sustainability of Colorado River supply under climate change. A study of hydropower generation by Payne et al. (2004) noted that effects of declining streamflow could be mitigated by modifying reservoir operations. Such mitigation is possible because reduced power demand during warmer winters permits greater carryover storage for use in summer. However, other water users could be impacted. Barnett and Pierce (2009) demonstrated that a 10% reduction in water supplies would result in scheduled deliveries being missed 58% of the time by mid-century. Similar results are reported by Rajagopalan et. al. (2009), show a 1000% increase in the annual probability of reservoir deficits beginning around 2026 under climate change. They also noted that there would be no discernable change in the annual probability of reservoir deficits in the absence of climate change, assuming population growth rates are sustained. 

[bookmark: _Toc330827026][bookmark: _Toc366849077]National and Statewide Climate Change Studies

A long range historical analysis from 400-year reconstructed rainfall of California (Haston and Michelson, 2000) concluded that the twentieth century was unusually wet relative to other periods in the data. It also found spatial shifts in the location of anomalies including periods of north-south dipole reversal when northern parts of the State were drier than the south. These results are further reinforced by a more recent 1400-year paleoclimatology reconstruction (Woodhouse, 2010) which indicates that while temperature and precipitation do not always change together, the longest period of sustained drought coincided with a period of elevated temperature. Also, a national assessment by the US Global Climate Change Program (2008) provides insights on projected impacts of climate change in the Southwest. Key regional impacts identified include reduced precipitation, increased frequency of flooding, and degradation of unique ecosystems, affecting species, resorts and parks which support tourism and recreation. Taken together, these results indicate the likelihood of a zone of reduced precipitation over parts of the Southwest. 

[bookmark: _Toc330827027][bookmark: _Toc366849078]Baseline Greenhouse Gas (GHG) Emissions 

Baseline emissions GHG Emissions contributed by water-related activities are estimated to establish a basis for comparing the emissions impact of implementing alternative plans to generate new water through the IRWMP.  Since GHG is emitted in most thermoelectric electricity generation, each unit of electricity used in a water-related activity contributes to GHG emission. The standard measure of emissions for electrical power is pounds of carbon dioxide equivalent emissions per megawatt hour (lbs of CO2e/MWh). IID delivers most of the electricity used within the Imperial IRWMP region.  Emission factors reported by IID are therefore applied to electricity use for water-related activities in the region to estimate the emissions contribution. Emissions factors are also reported for some major non-water use activities to provide a basis for comparison. 

As a major energy generating utility, IID is required to report the emissions associated with its energy generation and purchased power for delivery within its service area. The California’ Climate Action Registry’s General Reporting Protocol (GRP) provides guidelines for the reporting standard known as the Power Utility Protocol (PUP). The most recent GRP PUP report of annual emissions that is publicly available for IID is 2008. Net power from all generation and purchases less exports is reported by IID as 3709.65 GWh with a GHG contribution of 2,138,500 metric tons of CO2e emissions. The resulting emissions factor of 1270.9 lbs CO2e/MWh is applied to subsequent computations of emissions from electricity use in this IRWMP analysis.  

As a Load-Serving Entity (LSE), IID is required to report its energy generation to California Energy Commission, and prepare future electricity resource plans to meets projected demand. Data for actual energy generation from 2010 are available in IID’s Public Electricity Resource Planning Form (S-2) – Energy Balance Accounting Table. For 2010, IID reported a firm requirement of 3565 GWh which translates to a global warming potential of approximately 2.02 million metric tons of CO2e. 

California EPA’s Air Resources Board provides an online tool CEPAM-2009 ALMANAC- Population and Vehicle trends tool. Data for vehicle fuel use categorized by type of fuel used was obtained using this tool. Data for vehicle miles travelled disaggregated according to size and fuel types of vehicles used was also obtained from this source. Emission rates for carbon dioxide emissions for use of per unit fuel according to type of fuel are available along with emission rates of methane and nitrous oxide per unit mile for each size and fuel type of vehicle at USDOE Information Administration’s Voluntary Reporting of Greenhouse Gases Program. Conversion factors given in USEPA’s Climate Leadership Resource report are used to determine the Carbon dioxide equivalent for nitrous oxide (0.31) and methane (0.021). These equivalent emissions amount to 0.002% of the total emissions. The total emissions from on-road mobile sources for the Imperial County computed using the above the data account for 1.37 million Metric Tons of CO2e. 

[bookmark: _Toc322959401][bookmark: _Toc330827028][bookmark: _Toc366849079]Computing Greenhouse Gas (GHG) Emissions from Water Use 

Data available from various sources for the year 2010 are used for computations of the baseline GHG emissions for water-related activities. These emissions result from energy use in treatment and distribution of drinking water, treatment of wastewater, recycling of wastewater, desalination, pumping groundwater, conveyance and pumping of water. The energy intensities of water-related activities are assessed in kilowatt hours per million gallons of water. Potential future emissions from proposed changes in water use within the Imperial Region are computed by applying the energy intensities to the carbon emission factor previously computed and the proposed volume of water alteration. 

To compute this inventory, total energy consumed for treatment of drinking water, wastewater, desalination of water, pumping groundwater and agricultural activities is estimated. Energy consumed by each activity is converted to the associated emissions using an emissions factor which describes the equivalent carbon dioxide emissions occurring per unit of electricity consumed. A variety of water-energy use values are available from studies undertaken during the past decade. Energy intensity factors used in the analysis are chosen by prioritizing regional and recent estimates over national values. It is also assumed that changes in the magnitude of energy intensity factors during the past decade are small enough to be neglected.

[bookmark: _Toc322959402][bookmark: _Toc330827029][bookmark: _Toc366849080]Baseline Emissions for Water Delivery 

Water flows by gravity, without pumping, from Imperial Dam on the Colorado River through the All American Canal to the Imperial Region. The water travels 82 miles and drops through 175 ft of elevation to reach the Imperial region. Five hydropower plants have been set up for electricity generation along the All American Canal. Most of Mexico’s share of Colorado River water also flows through the All American Canal and is returned to the Colorado River near Yuma where a sixth hydropower plant, called the Pilot Knob Power plant, generates additional electricity. The generation of renewable energy translates the energy intensity for water delivery to a negative factor. In 2011, the power plants generated 32 MW of energy. Water deliveries through the All American Canal at Mesa Lateral 5 are reported as 2,871,993 acre-ft for 2011 in IID’s Provisional Internal Water Balance from IID’s Water Information System (WIS 2012). The resulting energy intensity for water delivery to the Imperial IRWMP region is -304 kWh/MG. For 2010, WIS reported 2,580,286 acre-ft water delivered by the All American Canal. The emissions reductions that can be attributed to this delivery amount to -147,300 metric tons of CO2e.

[bookmark: _Toc322959403][bookmark: _Toc330827030][bookmark: _Toc366849081]Baseline Emissions for Water Treatment and Distribution 

The California Energy Commission (California’s Water Energy Relationship 2005, ”Energy Intensity in Northern and Southern California”. Table 1-3, 11) water-energy report estimates statewide water-energy intensity for water treatment operations at 100 KWh/MG. The report estimates a further 700 kWh/MG for distribution of treated water. The statewide estimate for water treatment was used as no local or regional estimates could be found. Appendix D, Table 16   estimates 37,543 acre-ft of water delivered for domestic, commercial, and industrial use in 2010. The emissions associated with treating and distributing this volume of water are 5,642 Metric Tons CO2e. 

[bookmark: _Toc322959404][bookmark: _Toc330827031][bookmark: _Toc366849082]Baseline Emissions for Wastewater Collection and Treatment 

Two applicable energy intensity estimates were found for wastewater treatment operations. The California Energy Commission’s water-energy report (California’s Water Energy Relationship 2005, ”Energy Intensity in Northern and Southern California”. Table 1-3, 11) estimates statewide wastewater-energy intensity at 2500 kWh/MG. The Table 7-3 presented in Chapter 7 of this 2012 IRWMP report provides a wastewater-energy intensity estimate of 3067 kWh/MG for the Imperial region. This regional estimate is adopted for wastewater computations instead of the statewide estimate. 

The Urban Water Management Plans (UWMP, 2011) for the cities of Brawley, Calexico, El Centro and Imperial, provided estimates of water delivered and wastewater treated in respective cities. The average of wastewater treated to water delivered in these cities is assumed to be applicable to the region. Using this average, the wastewater collected is estimated to be 47% of domestic water delivered. Applying this percentage, total wastewater treated in 2010 is computed at 17,637 acre-ft. The emissions from treating the wastewater are computed as 10,160 metric tons of CO2e.

[bookmark: _Toc322959405][bookmark: _Toc330827032][bookmark: _Toc366849083]Baseline Emissions for Groundwater Pumping 

Groundwater pumping in the imperial region is not significant. However, the Coachella Valley Water District (CVWD) and East Mesa are being considered as potential sites for groundwater banking of IID’s under-runs. Energy intensity from the CVWD is used for evaluating emissions for pumping groundwater in the region. The Water Energy Load Profiling (WELP) Tool developed by GEI (Embedded Energy in Water Studies 2010, “Appendix B”, 43, Table 3) for the study of embedded energy in water estimates the groundwater energy intensity for the CVWD at 2410 kWh/MG. Baseline groundwater-related emissions from the region are zero as groundwater use is negligible. 

[bookmark: _Toc322959406][bookmark: _Toc330827033][bookmark: _Toc366849084]Baseline Emissions for Water Desalination 

Desalination is being considered as a planning project alternative. Three relevant estimates for the energy intensity of water desalination were found. GEI (Embedded Energy in Water Studies 2010, “Appendix B”, 131, Table 8) estimates embedded energy intensity for the Inland Empire Utilities Agency (IEUA) to be between 3819 kWh/MG and 3945 kWh/MG. The California Energy Commission’s study (California’s Water Energy Relationship 2005, “Water and Wastewater Treatment and Distribution”,33) reports a statewide estimate of 3900 kWh/MG. Table 6-3 in Chapter 7 of this 2012 Imperial IRWMP report estimates an intensity factor of 2840 kWh/MG. The local estimate of 2840 kWh/MG is used in this inventory. Baseline emissions from desalination are zero as there are no desalination plants operating in the Imperial region. 

[bookmark: _Toc322959407][bookmark: _Toc330827034][bookmark: _Toc366849085]Baseline Emissions for Water Recycling 

Two applicable estimates of energy intensity were found for recycling water. The embedded energy study (Embedded Energy in Water Studies 2010, “Appendix B”, 131, Table 8) estimates water-energy intensity of recycling operations for IEUA in the range 752 – 1262 kWh/MG. The CEC (California’s Water Energy Relationship 2005, “The Energy Intensity of Water Supplies”. Figure 2-2, 23) report on California energy use also provides an estimate of 1228 kWh/MG for IEUA. CEC intensity is used as it is consistent with the range from the embedded energy study. There are no water recycling operations in the region and hence baseline emissions are zero. 

[bookmark: _Toc322959408][bookmark: _Toc330827035][bookmark: _Toc366849086]Baseline Emissions for Agricultural Operations

California Energy Commission (California’s Agricultural Water Electricity Energy Requirements 2003) estimates both water use and electrical energy requirements for agricultural operations for an average year in different zones within California. The CEC estimate includes only energy consumed for pumping water onto the farm. Thus, the computed emissions are exclusive of emissions from energy consumed in operation of farm equipment and fertilizer application. No other applicable water-energy intensity estimates were found for agricultural sector. Imperial county and parts of Riverside make up Zone 18 in the CEC report. Total annual energy use for agricultural operations in Zone 18 are reported as 429,388 MWh/yr while annual water use is reported as 4,190,200 AFY. Taken together, the CEC estimates imply a water-energy intensity for agricultural operations of 314 kWh/MG which is used for the Imperial region analysis. Based on an ad hoc report generated from IID’s Water Information System in May 2012, total water delivered for agricultural purposes to be 2,141,945 acre-feet. Estimated emissions from the on-farm agriculture are 126,500 metric tons of CO2e.

[bookmark: _Toc322959409][bookmark: _Toc330827036][bookmark: _Toc366849087]2047 Emission Projections for Water Use 

The analysis of future emissions is limited to 2047 since the initial 45-year term of water sharing under the QSA ends in 2047. It is assumed that the energy intensity of water-related activities (Table 4) and the emission factors associated with power generation do not change in the future. This assumption allows present day emission factors to be conservatively applied for future emission computations. 



[bookmark: _Toc330901283]Water-Energy Intensities used for Imperial Region Water Operations

		Water Operation

		Energy Intensity (kWh/MG)



		Water Delivery

		-304



		Drinking Water Treatment

		800



		Wastewater Treatment

		3,067



		Groundwater Pumping

		2,410



		Water Desalination

		2,840



		Agriculture Operations

		314



		Water Recycling

		1,228





[bookmark: _Toc330827037][bookmark: _Toc322959410] 

[bookmark: _Toc330827038][bookmark: _Toc366849088]Climate Mitigation under Project Alternatives

The Imperial IRWMP intends to implement projects to generate up to 100 KAFY of new water. The 2047 emissions analysis is undertaken to compute the change in emissions that would result from implementing any of the project alternatives for achieving the conservation. Without the conservation of 100KAFY water, the changes in emissions for 2047 presented here are attributable to changes in water delivered. Exhibit B of Quantification and Transfers of the Colorado River Water Delivery Agreement estimates IID’s Net Consumptive Use to be 2607.8 KAFY by 2047. Table 5 summarizes the volumes of water used for computations of baseline emissions.

 

[bookmark: _Toc330901284]Baseline Water Use

		Consumption

		Baseline Volume 

(AFY)

		Baseline Volume in Million Gallons (MG)



		IID Water Delivered

		2,580,286

		840,915



		Drinking Water Treatment

		37,543

		12,235



		Waste Water

		17,638

		5,748



		Irrigated Agriculture Operations

		2,141,945

		698,060



		Miscellaneous use

		400,798

		130,620







Increased volume of water estimated to be delivered in 2047 leads to increase hydropower generation with an overall decrease in  emissions of -148,835 Metric Tons CO2e or -1.067%.  

Alternative 1: 100 KAFY of Water through Groundwater Banking

In this alternative, 100 KAFY water is assumed to be withdrawn from groundwater banks which would be recharged by water from deep percolation of tailwater. This project alternative would cause about 45,280 Metric Tons CO2e increase in water-related emissions. 

Alternative 2: 100 KAFY of Water from Recycling Wastewater

In this project alternative, wastewater from domestic uses is recycled through tertiary treatment for reuse. The energy intensity of recycling depends on the quality of waste water. This project alternative would cause about 23,070 Metric Tons CO2e increase in water-related emissions.

Alternative 3: 100 KAFY of Water by Retiring Agricultural Land

Retirement of agricultural land would eliminate the emissions due to energy required to apply water to farm land. This project alternative would result in an overall emissions reduction of about 5,907 Metric Tons CO2e. The agricultural intensity factors used in the analysis do not include indirect emissions from transportation fuel from operating farm equipments and the product live-cycle emissions from insecticides and fertilizers. Thus, the overall emissions reduction due to agricultural land retirement could be higher than the computed water-related emissions. 

Alternative 4: 100 KAFY of Water from Salton Sea Desalination 

Water desalination is a high energy consuming process, and the energy intensity depends on the source of water. This alternative assumes retrieving 100 KAFY of water from groundwater banking. The desalination would lead to about 53,360 Metric Tons CO2e increase in overall emissions. 

A summary of the net change in emissions which would result from retrieving all 100 KAFY from a single project alternative are presented in Table 6. A combined configuration of more than one of these alternatives may be required to achieve the 100 KAFY target

















 

[bookmark: _Toc330901285]Baseline and Future Emissions due to IRWMP Project Alternatives

		

		Total Emissions

(MT CO2e)



		Total Baseline Emissions (including hydropower generation)

		-4,926



		Alternative 1 – Groundwater Banking

		45,280



		Alternative 2 – Wastewater Recycling

		23,070



		Alternative 3 – Retiring Farm Land

		-5,907



		Alternative 4 – Desalination

		53,360







[bookmark: _Toc330827039][bookmark: _Toc366849089]Future Emissions from Water Use for Geothermal Operations

Geothermal power generation is an emerging water use in the Imperial region. Emissions factors are required for assessing the potential GHG impacts of water use in geothermal projects. The guidance manual for renewable energy management by Renewable Energy action team (REAT Best management Practices and Guidance Manual, 2010) reported water consumption as 90 -113 AF/MWh of Geothermal Energy produced at the Ormesa Geothermal Complex located in the Imperial Region. In the most recent publicly available 2007 GRP PUP report, Calpine reported an emissions factor of 77 lbs CO2e/MWh for geothermal electricity generation. Using these estimates, the emission per acre-foot of water consumed for geothermal energy is computed as 0.68 - 0.85 lbs CO2e/AF. Using 100 KAFY of water in geothermal power plants would increase emissions by 30 - 38 Metric Tons CO2e.

[bookmark: _Toc322959411][bookmark: _Toc322963924][bookmark: _Toc330827040][bookmark: _Toc366849090]Next Steps

We recommend dissemination of the results of this assessment of climate change impacts and the emissions impacts of Imperial IRWMP resource management strategies. The report could initially be disseminated to IRWMP member agencies for technical review and refinement. The public should also be informed of the choices to be made, and input from stakeholders should be solicited on priorities in implementing tradeoffs among the resource management strategies. While climate change and emissions analysis presented in Appendix O provides a template for evaluating project choices, the final composition of project alternatives should be adapted to stakeholder responses and water demands. 
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Attachment A: Studies of Climate Change Impacts on Colorado River Streamflow

		Study

		Climate Variable Source

		Runoff Generation Technique

		Results



		

		

		

		Temperature Change

		Precipitation Change

		Runoff Change

		Annual Runoff (MAF)

		Notes



		Stockton and Boggess, 1979

		Scenario - 4 different scenarios on +/-2C temp change and +/-10% change in precipitation

		Empirical, Langbein (1949) historical runoff-temperature-precipitation relationships

		+2C

		-10%

		-33%

		10

		 



		

		

		

		+2C

		+10%

		-33%

		10

		



		

		

		

		-2C

		+10%

		+50%

		23

		



		

		

		

		-2C

		-10%

		0%

		15

		



		Revelle and Waggoner, 1983

		Scenario, any combination of temperature and precipitation changes can be accommodated in the regression equation

		Statistical Regression on Upper Basin historical temp and precip based on period 1931-1976

		+2C

		-10%

		-40%

		9

		Regression explains 73% of variance gage flow record 



		

		

		

		+2C

		0%

		-29%

		11

		



		

		

		

		0

		-10%

		-11%

		13

		



		Nash and Gleick, 1991, 1993

		10 Scenarios / GCM Simulations from 3 models 

		National Weather Service River Forecasting System (NWS-RFS) Hydrology Model

		+2C

		-10%

		-20%

		12

		(52 results, range 33% to +19%)



		

		

		

		+2C

		0%

		4-12%

		14

		



		Christensen et al., 2004

		GCM simulations from PCM for 3 time periods, "Business as Usual" future emissions and a control run (no additional emissions)

		Variable Infiltration Capacity (VIC) Hydrology Model

		+0.5C

		-1%

		-10%

		14

		(Control)



		

		

		

		+1.0C

		-3%

		-14%

		13

		(2010-2039)



		

		

		

		+1.7C

		-6%

		-18%

		12

		(2040-2069)



		

		

		

		+2.4C

		-3%

		-17%

		12

		(2070-2098)



		Hoerling and Eischeid, 2008

		GCM results from IPCC Fourth Assessment Report, "Business as Usual" emissions

		Statistical regression on Palmer Drought Severity Index (PDSI) using data from 1895-1989

		+1.4C

		0%

		-33%

		10

		(2006-2030)



		

		

		

		+2.8C

		0%

		-45%

		8

		(2035-2060)



		Christensen and Lettenmaier, 2008

		GCM results from IPCC Fourth Assessment Report, emission scenarios A2 (high) and B1 (low), for 3 time periods

		Variable Infiltration Capacity (VIC) Hydrology Model

		+1.2C

		-1%

		0%

		15

		(A2, 2010-2039)



		

		

		

		+2.6C

		-2%

		-6%

		14

		(A2, 2040-2069)



		

		

		

		+4.4C

		-2%

		-11%

		13

		(A2, 2070-2099)



		

		

		

		+1.3C

		+1%

		0%

		15

		(B1, 2010-2039)



		

		

		

		+2.1C

		-1%

		-7%

		14

		(B1, 2040-2069)



		

		

		

		+2.7C

		-1%

		-8%

		14

		(B1, 2070-2099)





(Source: Udall, 2007. Reproduced from USBR, 2007)
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Attachment B: Special Report Emission Scenarios (SRES) scenarios

A1 – Scenario envisions a globalized world with focus on rapid economic development and spread of ideas and technologies. A usage of fuels is uncertain here, so sub-scenarios assume different usage. A1F assumes widespread usage of fossil fuels. A1T envisions renewable intensive economies. A1B assumes a balance between use of fossil fuels and renewable energy. 

B1 – Scenario assumes a globalized world with a focus on rapid development of clean technologies and economies driven by investing in environment friendly solutions.

A2 – Scenario is of a disjointed regionalized world with less transfer of ideas and technology; economically driven scenario with the highest projected population among all scenarios. 

B2 – Scenario is of a regionalized, self reliant and environmentally sustainable world with a variation in the extent of development and sustainability regionally. Simulations for this scenario are not performed because downscaled predictions are not available.



image1.png



image2.emf

 


Climate 


Variable 


Emission 


Scenario 


Climate 


Model 


% Change in Mean 


Winter Spring Summer Fall 


Evapotranspiration 


High (A1b) NCAR-PCM 0% 0% 1% 3% 


 


GFDL-GCM 2% 4% 2% 4% 


Medium (A2) NCAR-PCM 0% 0% 1% 0% 


 


GFDL-GCM 0% 4% 1% 3% 


Low (B1) NCAR-PCM 1% -1% 1% 2% 


 


GFDL-GCM -2% 3% 2% 2% 


 


 


 


    


Rainfall 


High (A1b) NCAR-PCM 14% 58% 23% 15% 


 


GFDL-GCM 3% -28% -11% -11% 


Medium (A2) NCAR-PCM 8% 17% 24% -3% 


 


GFDL-GCM 10% -24% -7% 17% 


Low (B1) NCAR-PCM 19% -15% 1% -21% 


 


GFDL-GCM -8% -30% -12% 28% 


 


 


 


    


Maximum 


Temperature 


High (A1b) NCAR-PCM 3% 3% 1% 3% 


 


GFDL-GCM 4% 4% 5% 5% 


Medium (A2) NCAR-PCM 3% 1% 1% 3% 


 


GFDL-GCM 3% 4% 4% 4% 


Low (B1) NCAR-PCM 2% 1% 1% 2% 


 


GFDL-GCM 4% 4% 3% 4% 


 


 


 


    


Minimum 


Temperature 


High (A1b) NCAR-PCM 9% 4% 3% 6% 


 


GFDL-GCM 14% 8% 8% 11% 


Medium (A2) NCAR-PCM 3% 3% 2% 6% 


 


GFDL-GCM 5% 9% 7% 8% 


Low (B1) NCAR-PCM 6% 1% 2% 4% 


 


GFDL-GCM 14% 8% 6% 6% 


 


 


 


    


Wind Speed 


High (A1b) NCAR-PCM 0% 0%      1% 2% 


 


GFDL-GCM 2% 2% -1% 1% 


Medium (A2) NCAR-PCM -1% 0% 0% -3% 


 


GFDL-GCM -1% 2% -1% 1% 


Low (B1) NCAR-PCM 1% -1% 0% 2% 


 


GFDL-GCM -3% -2% 0% 0% 


 




Microsoft_Word_Document1.docx




			Climate


Variable


			Emission


Scenario


			Climate


Model


			% Change in Mean





			


			


			


			Winter


			Spring


			Summer


			Fall





			Evapotranspiration


			High (A1b)


			NCAR-PCM


			0%


			0%


			1%


			3%





			


			


			GFDL-GCM


			2%


			4%


			2%


			4%





			


			Medium (A2)


			NCAR-PCM


			0%


			0%


			1%


			0%





			


			


			GFDL-GCM


			0%


			4%


			1%


			3%





			


			Low (B1)


			NCAR-PCM


			1%


			-1%


			1%


			2%





			


			


			GFDL-GCM


			-2%


			3%


			2%


			2%





			


			


			


			


			


			


			





			Rainfall


			High (A1b)


			NCAR-PCM


			14%


			58%


			23%


			15%





			


			


			GFDL-GCM


			3%


			-28%


			-11%


			-11%





			


			Medium (A2)


			NCAR-PCM


			8%


			17%


			24%


			-3%





			


			


			GFDL-GCM


			10%


			-24%


			-7%


			17%





			


			Low (B1)


			NCAR-PCM


			19%


			-15%


			1%


			-21%





			


			


			GFDL-GCM


			-8%


			-30%


			-12%


			28%





			


			


			


			


			


			


			





			Maximum Temperature


			High (A1b)


			NCAR-PCM


			3%


			3%


			1%


			3%





			


			


			GFDL-GCM


			4%


			4%


			5%


			5%





			


			Medium (A2)


			NCAR-PCM


			3%


			1%


			1%


			3%





			


			


			GFDL-GCM


			3%


			4%


			4%


			4%





			


			Low (B1)


			NCAR-PCM


			2%


			1%


			1%


			2%





			


			


			GFDL-GCM


			4%


			4%


			3%


			4%





			


			


			


			


			


			


			





			Minimum Temperature


			High (A1b)


			NCAR-PCM


			9%


			4%


			3%


			6%





			


			


			GFDL-GCM


			14%


			8%


			8%


			11%





			


			Medium (A2)


			NCAR-PCM


			3%


			3%


			2%


			6%





			


			


			GFDL-GCM


			5%


			9%


			7%


			8%





			


			Low (B1)


			NCAR-PCM


			6%


			1%


			2%


			4%





			


			


			GFDL-GCM


			14%


			8%


			6%


			6%





			


			


			


			


			


			


			





			Wind Speed


			High (A1b)


			NCAR-PCM


			0%


			0%


			     1%


			2%





			


			


			GFDL-GCM


			2%


			2%


			-1%


			1%





			


			Medium (A2)


			NCAR-PCM


			-1%


			0%


			0%


			-3%





			


			


			GFDL-GCM


			-1%


			2%


			-1%


			1%





			


			Low (B1)


			NCAR-PCM


			1%


			-1%


			0%


			2%





			


			


			GFDL-GCM


			-3%


			-2%


			0%


			0%














Imperial Integrated Regional Water Management Plan 


Appendix P

Imperial Integrated Regional Water Management Plan


Appendix 0. Technical Memorandum, Imperial Region Vulnerability

 to Climate Change and Method for Evaluating Greenhouse Gas Emissions



Appendix P - Groundwater Management Planning Elements Guidance Document


Table of Contents


P-1Appendix P - Groundwater Management Planning Elements Guidance Document



P-iTable of Contents



P-iiiAbbreviations and Acronyms



P-5Appendix P. Groundwater Management Planning Elements Guidance Document



P-5P.1 Introduction and Purpose



P-5P.1.1 Introduction



P-6P.1.1 Purpose of Guidance Document



P-8P.2 Groundwater Basins of the Imperial Valley



P-8P.2.1 Introduction



P-8P.2.2 Three Imperial Valley Hydrologic Areas



P-8P.2.2.1 Central Irrigated Area



P-9P.2.2.2 West Mesa



P-10P.2.2.3 East Mesa



P-10P.2.3 Selection of Groundwater Management Area



P-11P.3 Groundwater Management



P-11P.3.1 Required Groundwater Management Planning Elements



P-19P.3.2 New Requirements Since 2002



P-21P.4 Existing Groundwater Management Responsibilities



P-21P.4.1 Imperial County Groundwater Ordinance



P-21P.4.2 Imperial County General Plan and Water Element



P-22P.4.3 Imperial Irrigation District



P-25P.5 Groundwater Management Approach Being Taken for East Mesa Area



P-25P.5.1 Water Forum



P-26P.5.1.1 Meetings and Workshops



P-27P.6 Water Resources Setting for East Mesa Area



P-27P.6.1 Physical Setting



P-27P.6.1.1 Geologic Framework



P-28P.6.1.2 Soil Characteristics and Surface Recharge Potential



P-30P.6.2 Climate-Precipitation



P-31P.6.3 Surface Water and Drainage



P-32P.6.4 Groundwater Supplies



P-34P.6.4.1 Aquifer Storage



P-34P.6.4.2 Aquifer Hydraulic Characteristics



P-34P.6.5 Groundwater Quality



P-37P.6.6 Land Subsidence Conditions



P-37P.6.7 Land Use Conditions



P-39P.7 Overview of Basin Management Objectives



P-39P.7.1 BMO Method of Management



P-41P.7.2 Component Categories



P-41P.7.2.1 Stakeholder Involvement



P-42P.7.2.2 Groundwater Monitoring and Data Collection



P-42P.7.2.3 Groundwater Resource Protection



P-42P.7.2.4 Groundwater Sustainability



P-42P.7.2.5 Planning Integration



P-44P.8 Next Steps - Plan Development and Implementation



P-44P.8.1 Forming a Groundwater Forum



P-44P.8.1.1 Stakeholder Assessment



P-44P.8.1.2 Collecting and Understanding the Issues



P-45P.8.1.3 Developing a Charter



P-45P.8.1.4 Providing the Necessary Education



P-45P.8.1.5 Begin the Stages of the GMP Development



P-45P.8.1.6 Develop Consensus on BMOs



P-46P.8.1.7 Achieve Consensus on Governance Structure



P-46P.8.1.8 Final GMP Completion and Adoption



P-46P.8.1.9 Form Governance Body for GMP Implementation



P-46P.8.2 A Road Map for Successful Implementation of the GMP



P-51P.9 References






Table of Figures 


P-6Figure P-1. Groundwater Basins in Imperial County



P-9Figure P-2. Groundwater Areas Within the Imperial Valley



P-11Figure P-3. East Mesa Groundwater Management Planning Area



P-28Figure P-4. Regional Setting



P-29Figure P-5. Generalized Soil Types in the Imperial Valley



P-30Figure P-6. Groundwater Recharge Areas



P-32Figure P-7. Schematic Diagram of Irrigation Gravity Flow System, Imperial Valley



P-33Figure P-8. East Mesa Groundwater Contour Map



P-35Figure P-9. Shallow Aquifer Water Quality



P-35Figure P-10. Intermediate Aquifer Water Quality



P-36Figure P-11. Deep Aquifer Water Quality



P-38Figure P-12. Land Use Conditions in the East Mesa Area



P-47Figure P-13. Summary of Plan Implementation Progress






List 
of Tables

P-14Table P-1.
East Mesa Groundwater Management Planning Elements



P-37Table P-2.
East Mesa Water Quality



P-40Table P-3.
Groundwater Management Component Summary






Abbreviations and Acronyms



BMOs
Basin Management Objectives


CASGEM
California Statewide Groundwater Elevations Monitoring Program

CB
Coachella Branch


CDWR
California Department of Water Resources

County
Imperial County

CVWD
Coachella Valley Water District

District
Imperial Irrigaiton District


GMAs
Groundwater Management Activities


GMP
Groundwater Management Plan

IID
Imperial Irrigation District

IRWMP
Integrated Regional Water Management Plan


MOU
Memorandums of Understanding


Plan
East Mesa Area Groundwater Management Plan


TDS
total dissolved solids

USGS
United States Geological Survey

Appendix P. Groundwater Management Planning Elements Guidance Document

P.1 Introduction and Purpose

P.1.1 Introduction


Groundwater within the Imperial Region (Figure P-1) has historically played a minor role in its use as a water supply for agriculture, industry and urban uses.  Often shadowed by the less constrained and more abundant and higher quality Imperial Irrigation District (IID) Colorado River water supplies, natural and artificially recharged groundwater in the region has been left unstudied and unmanaged over the period of the Imperial Region’s development as an agriculturally rich community.  As a result, groundwater management has played a small role in the overall water management opportunities in the Imperial Region.  


Imperial Valley’s local groundwater resources are typically described as being of poor quality and generally unsuitable for domestic or irrigation purposes, though some is pumped for industrial (geothermal) use. In addition, to avoid agricultural root zone contamination from poor groundwater quality, tile drains are used to dewater the root zone and drain these unsuitable waters into the Salton Sea. 

Within the context of expanding the Imperial Region’s water portfolio where surface water is becoming a more constrained resource, groundwater and aquifer storage capacity in the region are being sought as the next increment of dry year water supplies for use when Colorado River supplies are constrained by hydrologic conditions.  Operations of groundwater and beneficial use of aquifer storage capacity by the United States Bureau of Reclamation (USBR) along the All-American Canal are described as follows:


Under a May 22, 1992 contract with Reclamation, IID and [Coachella Valley Water District] CVWD have agreed to exchange a portion of their rights to divert water from the Colorado River for an equivalent quantity and quality of groundwater (“exchange water”) to be withdrawn from a well field located in the Sand Hills along the All-American Canal in Imperial County. IID and CVWD would reduce their diversions from the Colorado River in an amount equal to the volume of groundwater discharged into the All-American Canal up to a maximum of 10,000 acre-feet per year. An amount of Colorado River water equal to the amount of water that would have otherwise been diverted by IID and CVWD would be made available for beneficial consumptive use by Project beneficiaries. The Project facilities are being developed in stages: Stage 1 has a capacity to provide 5,000 acre-feet of exchange water per year. Stage 1 was declared substantially complete on October 1, 1996, and was officially turned over to the IID for operation and maintenance on January 1, 2000.
 

With the recognition as a viable alternative water supply, either as a groundwater banking operation or sustainable extraction of higher quality indigenous groundwater, the need for local management and monitoring becomes imperative for ensuring long-term use of the resource. 
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Figure P-1. Groundwater Basins in Imperial County


P.1.1 Purpose of Guidance Document


Groundwater management is planned and coordinated locally to ensure a sustainable groundwater basin to meet future water supply needs.  With the passage of AB 3030 in 1992, local water agencies were provided a systematic way of formulating Groundwater Management Plans (GMPs) (California Water Code, Sections 10750 et seq.) by identifying required management elements to meet California Department of Water Resources (CDWR) standards of approval.  


AB 3030 was amended in 2002 with the passage of The Groundwater Management and Planning Act of 2002 (SB 1938).  The act amends existing law related to groundwater management by local agencies.  The law requires any public agency seeking State funds administered through the CDWR for the construction of any groundwater projects or groundwater quality projects to prepare and implement a GMP with certain specified elements (or components).  Prior to this legislation, there were no required plan elements.  New requirements include establishing Basin Management Objectives, preparing a plan to involve other local agencies in a cooperative planning effort, and adopting monitoring protocols that promote efficient and effective groundwater management.  


Given the generally undeveloped nature of the Imperial Region’s groundwater supplies, the purpose of this document is to provide a first step towards completing an SB 1938 - compliant GMP.  Not to be confused with an actual GMP, this guidance document describes the screening of the region’s groundwater basins and focuses on what is determined to be the highest quality and highest yielding groundwater basin in the Imperial Region.   In the next step forward, this document provides the appropriate groundwater management elements to be included as part of what will be an open stakeholder process in creating a formal and adopted GMP. 

P.2 Groundwater Basins of the Imperial Valley

P.2.1 Introduction


The Imperial Valley overlies the Salton Trough of southern California.  The Salton Trough is the dominant feature of the Colorado Desert geomorphic province of California.  The Basin is about 130 miles long and up to 70 miles wide, and is generally considered the northwesterly landward extension of the Gulf of California (Loeltz et al., 1975).  The term Salton Basin applies to the broad region draining directly into the Salton Sea.  The Imperial Valley lies in the central part of the Basin south of the Salton Sea.  


Groundwater basins within the Imperial Region include portions of the Coyote Wells Valley Basin, Borrego Valley Basin, Ocotillo-Clark Valley Basin, West Salton Sea Basin, and Ogilby Valley Basin, and all of the Imperial Valley Basin, East Salton Basin, and East Amos Valley Basin, which total about 2,800 square miles (Figure P-1) (DWR 1975).  

In general, the groundwater resources of the Imperial Valley can be discussed in terms of three principal physiographic and hydrologic areas that include: (1) the Central Irrigated Area, which lies within the valley floor generally inside the boundaries of Lake Cahuilla; (2) the East Mesa; and (3) the West Mesa.  The storage capacity of the Imperial Valley Basin has been estimated at approximately 14 million acre-feet of water (California State Department of Water Resources, 1975).  


P.2.2 Three Imperial Valley Hydrologic Areas


The groundwater areas within the Imperial Valley are described below and shown on Figure P-2.

P.2.2.1 Central Irrigated Area

Most studies of groundwater conditions in the central area of Imperial Valley focus exclusively on the upper 1,000 feet of water-bearing strata.  Data are limited on groundwater in the central valley area, owing to the fact that groundwater in this part of the Imperial Valley, in the upper 300 feet, is generally of poor quality and well yields are relatively quite low.  In addition, though it exists in large quantities, historically there has been little need to investigate and develop the groundwater in the central valley area due to the availability and low cost of imported surface water.


[image: image2.jpg]

Figure P-2. Groundwater Areas Within the Imperial Valley


P.2.2.2 West Mesa


West Mesa is a somewhat loosely defined region of gently sloping desert land that lies south of the Salton Sea, west of the western shoreline of Lake Cahuilla, and east of the Coyote and Jacumba mountains.  The area includes portions of several relatively small groundwater subbasins for which little direct information is known.  The exception to that is the Ocotillo/Coyote Wells Subbasin, for which studies on both the quality and quantity of available groundwater exist (Bookman-Edmonston, 1996; Bookman-Edmonston, 2004).  

This area of West Mesa includes the area around the towns of Ocotillo and Plaster City where the U.S. Gypsum plant operates.  The groundwater aquifer in the Ocotillo/Coyote Wells Subbasin is characterized as unconfined, with a saturated thickness of about 400 feet and an average depth to groundwater of approximately 100 feet.  The aquifer is generally homogenous and of a more coarse-grained nature than the central Imperial Valley area.  Thus, the data do not indicate separate water-bearing zones or intervening aquitards of any regional significance.  Groundwater and surface water flow mimics the topography.


P.2.2.3 East Mesa


The East Mesa is located in the southeastern portion of the Salton Basin, and is described as the broad area east of the East Highline Canal and east margin of Lake Cahuilla, and west of the Sand Hills Fault.  The East Mesa is also roughly bordered by the Coachella Branch Aqueduct on the east and the All-American Canal on the south.  The East Mesa is an alluvial surface that slopes gently west-southwest, covered with thin veneers of wind-blown sand.  The East Mesa aquifer is chiefly unconfined, homogenous, and composed of coarse-grained deposits of gravels, sands, silts, and silty clays that were deposited by the Colorado River.  Available aquifer storage within the East Mesa in between the East Highline Canal and the unlined Coachella Canal is estimated to be one million acre-feet (USBR, 1988).

The Sand Hills Fault (also named the Algodones Fault, see Figure P-2), an easterly splay of the San Andreas Fault system, is mapped as bordering the east side of the Sand Hills (Loeltz et al. 1975).  These faults act as partial barriers to the westward flow of groundwater from this area.  The Calipatria Fault also crosses a small portion of the East Mesa along the southwest margin and impedes the flow of groundwater out of East Mesa (Crandall 1983).

P.2.3 Selection of Groundwater Management Area


The criteria for selection of a groundwater basin for the purpose of this guidance document are the following:


· Currently unmanaged


· Viewed publically as a viable water resource


· Highest potential storage and extraction yield


· Minimum amount of impacts, if utilized and managed


· Minimum conflicts between water right holders and groundwater pumpers


· Highest chance of success in developing a GMP

· Easily monitored as part of the statewide monitoring program

The most favorable, but currently unmanaged, groundwater basin within the Imperial Region is the East Mesa Basin, which is located in the southeastern portion of the Salton Basin, as described in Chapter 2. This area is cross-hatched in Figure P-3 and will herein be referred to as the East Mesa Groundwater Management Area (Management Area).
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Figure P-3. East Mesa Groundwater Management Planning Area


P.3 Groundwater Management 

As noted in Chapter 1, groundwater management is planned and coordinated locally to ensure a sustainable groundwater basin to meet future water supply needs.  Planning elements are the tasks that go into developing an adopted GMP and forming a governance structure to represent and implement the plan over the Management Area.  To reach this goal, many of the legal requirements now in effect have to be addressed in the planning stage to include their implementation when governance has been formed and active monitoring and reporting are taking place.  This chapter introduces each of the planning elements that go into developing the GMP.

P.3.1 Required Groundwater Management Planning Elements

The Groundwater Management Planning Elements for the East Mesa Area include elements from three sources:  SB 1938 mandatory components, AB 3030 and SB 1938 voluntary components, and DWR Bulletin 118 suggested components.  The component elements are listed and briefly described in Table P-1.  The seven mandatory components that are required to be compliant with SB 1938 will need to be addressed in the GMP.  The GMP will also need to address the twelve (12) specific technical elements identified in the California Water Code, along with the seven recommended components identified in DWR Bulletin 118 (DWR 2003).  

This guidance document encourages a locally developed, stakeholder-driven GMP process that reflects current State law; coordinates existing groundwater management; and defines actions for developing projects and management programs to monitor the operation of the East Mesa Area and to improve the long-term sustainability of groundwater resources in the area and support the goals and objectives of the Imperial Region IRWMP.  

This guidance document also provides the required action items of an adopted GMP that, when implemented, will maintain or enhance groundwater levels and water quality, minimize inelastic land subsidence, and manage available surface and groundwater conjunctively to allow greater operational flexibility.  The activities presented in Table P-1 are seen again as the basis for the action plan generated in Table P-4 for implementation and progress tracking of required tasks in the development and adoption of a GMP.  
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Table P-1.  East Mesa Groundwater Management Planning Elements

		Planning Elements

		Purpose

		Activities



		SB 1938 Mandatory Components

		



		Element #1

		Documentation of public involvement statement

		This element provides for public outreach and notice to all stakeholders who have an interest or position regarding the basin’s current or future beneficial use.

		This element requires the lead agency responsible for the GMP development to advertise and post all meeting dates, meeting minutes, agendas, and presentations.  Both the local newspapers and the internet should be used for public notice of Board dates and advertisement of the beginning development of the GMP.



		Element #2

		Basin Management Objectives (BMOs)

		This element is a consensus-based task and is perhaps the most important in terms of reflecting stakeholder interests and understanding of the basin characteristics to hold as the standard for achieving sustainability in groundwater quantity and quality.

		This element creates BMOs that serve as the guiding principles of groundwater management.  The BMOs can be very general or very specific, depending on the stakeholder interest and expected level of monitoring and governance.



		Element #3

		Monitoring and management of groundwater elevations, groundwater quality, inelastic land subsidence, and changes in surface water flows and quality that directly affect groundwater levels or quality or are caused by pumping 

		This element outlines monitoring activities necessary for the proper management and reporting of the health of the groundwater basin and activities taking place both inside and outside the control of the governance body.

		This element requires a formalized monitoring and reporting plan, including data management.  Depending on level of funding and commitment, monitoring activities can vary in terms of frequency of measurement and reporting.



		Element #4

		Plan to involve other agencies located in the groundwater basin

		This element is to minimize conflict with overlapping agencies that might have an interest in the activities being conducted by the governance body.

		This element generally requires regular coordination meetings, both during the GMP development process and after its adoption, to discuss ongoing efforts and opportunities for shared responsibilities and shared projects.  



		Element #5

		Adoption of monitoring protocols

		This element solidifies Element #3 by setting down the protocols for monitoring the various groundwater- influence attributes of the basin. 

		This element contains the steps to be taken when conducting monitoring activities from the equipment used, recording media, data storage, and reporting.



		Element #6

		Map of groundwater basin boundary, as delineated by DWR Bulletin 118, with agency boundaries that are subject to GMP

		This element simply aligns the agencies partaking in the development of the GMP and governance of the groundwater basin with documented groundwater basins recognized by the CDWR.

		This element requires a GIS mapping tool to illustrate the boundaries of the participating agencies influenced by the GMP and the groundwater basin on record with CDWR.



		Element #7

		For agencies not overlying groundwater basins, prepare the GMP using appropriate geologic and hydrogeologic principles

		This element reaffirms the need for a scientific understanding of the groundwater basin to base groundwater management policies (i.e., BMOs) using understood factual data.

		This element requires a licensed hydrogeologist to examine well logs, groundwater models, water quality, and groundwater elevation monitoring data to fully describe in layperson’s terminology, the geologic and hydrogeologic attributes of the groundwater basin.



		AB 3030 and SB 1938 Voluntary Components

		



		Element #8

		Control of saline water intrusion

		This element places importance on the identification of salinity and to prevent its migration.  Salinity intrusion is often associated with permanent contamination of a groundwater basin.

		This element requires the identification of any waters high in Total Dissolved Solids (generally salt) that threaten a clean water basin.  Monitoring of said waters will be a part of the adopted monitoring program, and BMOs will address salinity threats through specific management actions.



		Element #9

		Identify and manage well protection and recharge areas

		This element places importance on reducing the risk to existing groundwater pumpers and monitoring wells, and to areas of outcropping or highly transmissive soils that contribute to the basins overall recharge.

		This element often requires monitoring of land use actions taking place which could threaten existing wells by increasing groundwater demand, reducing pervious areas, and disturbing major recharge areas.  



		Element #10

		Regulate the migration of contaminated groundwater

		This element requires the identification of contaminant plumes that place a risk upon the groundwater basin.

		This element requires ongoing monitoring and coordination with clean-up measures until the plume is deemed as no longer a threat to the larger groundwater basin.  Consultation zones will be set to ensure no wells or groundwater activities take place within areas of active remediation.



		Element #11

		Administer well abandonment and destruction program

		This element ensures the proper destruction techniques are used and recorded to maintain control of contaminants from entering high quality aquifers often serving as private domestic drinking water supplies.

		This element often requires working with the land use agency to require permits and destruction protocols for the abandonment of existing wells located on-site of developing lands or lands taken off of private groundwater.



		Element #12

		Control and mitigate groundwater overdraft

		This element requires the identification of a safe sustainable groundwater yield that can be used as a baseline for determining overdraft conditions.  A groundwater model is typically used to develop the safe yield and monitor overdraft triggers.

		This element requires monitoring and estimating of groundwater pumping, rejected recharge from rivers, and loss of water to adjacent groundwater basins through subsurface outflows.  The sum of volumes lost to the basin is compared with measured groundwater elevations as part of the monitoring program and used to extend and calibrate groundwater models.



		Element #13

		Replenish groundwater 

		This element encourages methods of replenishing groundwater through passive and active recharge techniques using surface waters and deep percolation.

		This element studies cost-effective methods of groundwater replenishment for the basin and recommends feasible projects or actions to enhance recharge.  Specific benefit actions can be tied to the BMOs.



		Element #14

		Monitor groundwater levels

		This element, like Element #3, stresses the importance of a groundwater monitoring and reporting plan.  Groundwater elevations are the first indicator of overdraft and subsidence problems.

		This element is tied directly with the monitoring activities identified in Elements # 3 and #5.



		Element #15

		Develop and operate conjunctive-use projects

		This element encourages the use of available surface water supplies in the hydrologic wet years to allow for natural recharge of the groundwater basin and achieve storage volumes to supplement surface water in the dry years.

		This element typically requires a detailed understanding of the local hydrology and working with local municipal and flood control agencies to encourage the highest use of excess and contracted surface water supplies to build storage of groundwater in the basin.



		Element #16

		Identify well-construction policies

		This element requires coordination with local health departments on well construction practices that minimize the potential risk of overland surface waters from entering the groundwater aquifer. 

		This element requires inspection of the construction of the annular sanitary seal from ground surface to some depth (+20ft) below ground to prevent the well from acting as a French drain if the wellhead becomes flooded.



		Element #17

		Develop and operate groundwater contamination cleanup, recharge, storage, conservation, water recycling, and extraction projects

		This element encourages, to the extent practicable; planning, constructing, and operating projects that benefit the groundwater basin.  

		This element typically requires the governing body to have the ability to own and operate capital facilities and collect fees.



		Element #18

		Develop relationships with state and federal regulatory agencies

		This element encourages constant interaction with state and federal agencies interested in the health and long-term sustainability of the groundwater basin.

		This element is used to continuously leave a door open for regulatory coordination, feedback and support (i.e., including grant and loan monies) in groundwater governance and monitoring activities.



		Element #19

		Review land use plans and coordinate with land use planning agencies to assess activities that create reasonable risk of groundwater contamination

		This element recognizes that many of the risks to groundwater are posed by what is happening on the surface.

		This element touches on many of the previous elements that have ties with supporting and providing limited oversight of local planning and municipal agencies to educate and condition projects that pose a threat to the groundwater basin’s health.



		DWR Bulletin 118

		



		Element #20

		Manage with guidance of advisory committee

		This element encourages the public process by keeping the stakeholders engaged in the management activities over time.

		This element requires continuous outreach to basin stakeholders to participate in advisory committees formed for purposes of policy and activity protocols.



		Element #21

		Describe area to be managed under GMP

		This element makes the distinction between the groundwater basin boundaries and the boundaries governed by the GMP.

		This element provides a clear delineation of the GMP governance area to provide legal jurisdictional boundaries to local and state government agencies.



		Element #22

		Create links between BMOs and goals and actions of GMP

		This element, tied with Element #2, provides the powers if certain BMOs are not achieved or are violated in some defined manner.

		This element is needed to begin to provide “teeth” to the GMP and powers to the governing body to implement the GMP goals and actions.



		Element #23

		Describe GMP monitoring programs

		This element highlights the monitoring aspect of groundwater basin governance.

		This element requires a continuous falling back to the importance of monitoring and the benefits received so far.



		Element #24

		Describe integrated water management planning efforts

		This element opens the doors to any larger integrated regions seeking support for water resource projects benefitting the region.

		This element is an opportunity to coordinate groundwater projects with other water resources-related projects taking place in the region.



		Element #25

		Report of implementation of GMP

		This element is a means of accountability to implement a GMP after its adoption.

		This element requires annual or biennial State of the Basin Reports to report on the status of BMOs and monitoring programs.



		Element #26

		Evaluate GMP periodically

		This element implies that the GMP is a living document that is subject to change depending on the basin conditions and the laws requiring management of groundwater to sustain its continuous use.

		This element is an opportunity to revisit the GMP and make changes where needed to be in agreement with local stakeholders and current laws.





P.3.2 New Requirements Since 2002


Laws are still being passed that affect groundwater management activities listed in Table P-1.  SBx7-6 was approved by the Governor of California in November 2009.  The bill directed CDWR to establish a statewide groundwater monitoring program.  The purpose was to establish groundwater elevation monitoring programs by local entities in each groundwater basin or subbasin in California, and make the collected data available for planning.  The local entities would work with CDWR to develop appropriate groundwater elevation monitoring plans.  CDWR has established the California Statewide Groundwater Elevation Monitoring (CASGEM) program to manage, track, and evaluate groundwater data and monitoring results.


Groundwater monitoring programs by the County have not been active in the Management Area due to the limited use of groundwater.  The County does not have groundwater monitoring records.
  Nearby water levels are currently monitored by the U.S. Geological Survey (USGS) in the Sand Hills area.
  The USGS conducted a well canvas to find wells suitable for monitoring.  The USGS was able to outfit 12 wells with data loggers.  Some of the wells placed in the monitoring program are also sampled for water quality.  The majority of the wells are located east of the Coachella Canal.  The USGS is also collecting microgravity data at each well location once a year.  These data can be used to monitor change in storage due to a change in the water surface elevation.  In the future, the USGS plans to use the data from these wells to create a groundwater model of the area.


The development of a CASGEM monitoring plan for the Management Area is important for Imperial County to maintain its local program control and qualify for grant funding.  If the County or some other local entity does not have a groundwater monitoring program, then the state is required to perform monitoring functions and the County would not be eligible for grants or loans administered by the state.


In 2011, AB 359
 expanded the existing laws of groundwater management to require local agencies to include public participation when preparing the GMP, provide specific public notification, and include a recharge area map in the GMP.
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P.4 Existing Groundwater Management Responsibilities

Currently, the groundwater management responsibilities within the Imperial Region are shared between Imperial County and Imperial Irrigation District.  These responsibilities are described below.


P.4.1 Imperial County Groundwater Ordinance


The two County ordinances that define groundwater management requirements are both in Title 9 – Land Use Code, and include:

Division 21 – Water Well Regulations


Division 22 – Groundwater Management


These provide the foundation for the Planning Elements of the Imperial IRWMP and support groundwater management goals and objectives.  The Imperial County ordinances provide the foundation for managing and protecting groundwater within the County.  The ordinances define requirements for the following:


Permitting wells and groundwater storage and banking facilities


Monitoring, measurement, and reporting


Public involvement


Information requirements to determine groundwater availability 


Preventing or responding to overdraft, overdraft under emergency, or drought conditions


Well interference and closure


Exporting groundwater


Export or extraction charges


Roles of the Planning Commission, Planning Director, and Board of Supervisors


Noticing, public involvement, enforcement, penalties, and the decision making and appeals process


P.4.2 Imperial County General Plan and Water Element


The Imperial County General Plan and General Plan Water Element (Imperial County 2003) guide land use and groundwater management.  The Water Element identifies and analyzes the sources and availability of water within the County, and establishes policies and programs to maintain its groundwater supplies, conserve groundwater use, preserve groundwater quality, and provide for the management and wise use of water resources for groundwater recharge.  The Water Element identifies policies and programs, stating that Imperial County shall:


Make every reasonable effort to limit or preclude the contamination or degradation of all groundwater and surface water resources in the County

Direct the departments to review existing ordinances, policies, and guidelines and determine their adequacy in protecting groundwater from contamination


Coordinate with the state and federal agencies to ensure that these agencies are taking active steps to protect and reclaim groundwater from contamination

Coordinated water management policies in the Water Element require the County to:


Encourage inter-agency and inter-jurisdictional coordination and cooperation for management of groundwater recharge


Consult with agencies regarding the limitation or elimination of impacts to surface and groundwater resources due to agricultural and urban development


Regulate land development to protect the limited but important areas that contribute to groundwater recharge


P.4.3 Imperial Irrigation District


The following section extracted from the Title 9 Division 2: Groundwater Ordinance, Section 92202.01 describes the requirements of Imperial Irrigation District.


The Imperial Irrigation District shall not be required to comply with the permit requirements of this division and shall be entitled to extract groundwater under the following specific conditions. 


A. 
Imperial Unit No. 1.  

The Imperial Irrigation District shall not be required to comply with the permit requirements of this division for any of its authorized activities as a district within the Imperial Irrigation District boundary known as the Imperial Unit No. l in effect as of July 1, 1988.  This boundary shall also include any area within one mile east of the East Highline Canal as the canal exists as of July 1, 1996, and one mile west of the West Side Main Canal as that canal exists as of July 1, 1996.  

B. 
Water Seeping From the All-American Canal. 

The Imperial Irrigation District shall be allowed to extract the water seeping from the All-American Canal.  The Imperial Irrigation District shall be allowed to extract such water only to the extent that the groundwater model shows that such water is still present in the groundwater basin for extraction.  As referred to in this division, the “groundwater model” is that certain document accepted by the board of supervisors on February 2, 1996, entitled “The County of Imperial and Imperial Irrigation District County-wide Groundwater Model” and any modifications thereto as may be accepted by the board of supervisors.  

C. 
Recharge and Recovery.  

The Imperial Irrigation District shall be allowed to develop, implement, and operate artificial recharge facilities and extraction facilities for recovery of artificially recharged groundwater within any of its existing service boundaries, or within the East Mesa area as such area is shown on the groundwater model/study, excluding the Ocotillo/Yuma Basin (Coyote sub-area) and the Borrego Basin (Borrego sub-area) as shown on the groundwater model.  Such artificial recharge facilities and extraction facilities may not be operated in any basin whose water quality would be affected or deteriorated by such operations.  The Imperial Irrigation District shall only be allowed to operate such artificial recharge facilities and extraction facilities upon establishing that the operation of such facilities complies with the groundwater model, or such other groundwater management practices as may be approved by the commission after presentation by the Imperial Irrigation District of technical data or information to the commission in support of such practices.  

D. 
All-American Canal.  

The Imperial Irrigation District shall be allowed to extract groundwater from the East Mesa, within one mile of the All-American Canal, over and above the amounts set forth in subsection B of this section or under the following conditions: 



In the event that: (a) a third party, without being requested by and without the concurrence of the Imperial Irrigation District, restricts or reduces the allocation of Colorado River water, and (b) the Imperial Irrigation District is required to use groundwater as “makeup” water to meet its delivery requirements within the county, then the Imperial irrigation district shall be allowed to extract groundwater at a rate that will not place the basin(s) in overdraft, nor adversely affect other groundwater users.  The Imperial Irrigation District may, under extreme conditions of drought, if allowed by the commission, extract more groundwater than the available supply, even if such extraction results in an overdraft, if the groundwater model shows that the basin would be recharged the following year.  


In the event that the demand by Imperial Irrigation District for use of water within the county exceeds the Imperial Irrigation District’s present full allocation of Colorado River water, plus water otherwise still available to the Imperial Irrigation District from the Colorado River, the Imperial Irrigation District may be allowed by the commission to extract groundwater to meet such demand, provided that the basin is not in or does not become in overdraft.  

E. 
Limitations.  

In no event shall the Imperial Irrigation District be allowed to extract groundwater under subsection D of this section to replace water sold, transferred or lost from the Imperial Irrigation District’s allocations of Colorado River water by its own actions or with its consent or acquiescence.  In no case shall the Imperial Irrigation District be allowed to extract groundwater under subsection D of this section if such extraction places the affected basin(s) into an overdraft other than as provided for in subsection (D)(1) of this section.  In no event shall the Imperial Irrigation District be allowed to extract groundwater under this provision for use outside of the county either by its own transfer or by agreement by the Imperial Irrigation District with another person, district, city, county, state or company.  
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P.5 Groundwater Management Approach Being Taken for East Mesa Area

[image: image4.jpg]As described above, both Imperial County and Imperial Irrigation District have groundwater management responsibilities and authorities within their jurisdictions.  Groundwater management within the East Mesa Groundwater Management Planning Area would be subject to the existing responsibilities as described above.  Additional groundwater management responsibilities needed for an SB 1938-compliant groundwater management plan may be administered by the County or IID (if they are previously identified), or by the entity responsible for the development and implementation of a SB 1938-compliant GMP.  

P.5.1 Water Forum


The Imperial Water Forum (Water Forum) was convened in April 2010 by the Imperial Irrigation District (IID) and Imperial County (County).  The IID Board and County Board of Supervisors recognized that all of the stakeholders in the region, whether public agencies or non-governmental organizations, have unique perspectives and that all of the individual interests need to be recognized if the Imperial IRWMP is to be successful.  The Water Forum adopted the following mission statement:    


The mission of Imperial Water Forum is to preserve and enhance the economic and environmental health and well-being for the Imperial Region through the regional stewardship and comprehensive management of water resources in a practical, cost effective, and responsible manner.

The intent of the Water Forum was to provide the mechanism for different stakeholders to better communicate, collaborate, and cooperate when addressing water  issues and developing regional solutions.  It provided the oversight and management structure for institutional, public, and stakeholder group involvement and multi-stakeholder participation. All meetings were noticed and opened to the public.   


P.5.1.1 Meetings and Workshops


The following meetings and workshops were conducted as part of the Imperial Region IRWMP effort to develop the groundwater management elements and strategies listed in this guidance document. 

November 18, 2010 - Projects  Work Group ( of  Water Forum) 


November 19, 2010 - Water Forum Meeting


January 19, 2011 - Water Forum Meeting

P.6  Water Resources Setting for East Mesa Area

The beginning of what will be the GMP development process will begin with the water resources setting for the East Mesa Area.  This portion of the GMP will satisfy, in part, Groundwater Management Planning Elements #6, #7, and #21.

As part of the work conducted to develop this guidance document, significant research was done and assembled for project understanding and to ultimately include in the GMP.  Some descriptions were extended to include portions of the Imperial Valley where needed to provide context to the characteristics of the East Mesa Area.  The information for this section is from previous reports and existing data that were analyzed to document the historical conditions of the East Mesa Area.

P.6.1 Physical Setting


P.6.1.1 Geologic Framework

The Salton Trough is a sediment-filled fault block bounded by the Elsinore and San Jacinto faults on the west and the San Andreas Fault zone on the east.  The trough is structurally controlled by the San Andreas Fault system, and is related to the rifting of the Baja California peninsula away from mainland Mexico.  The bottom of the sediment-filled Basin is thousands to tens of thousands of feet below the current ground surface (Loeltz et al., 1975).  In the Imperial Valley, the San Andreas Fault system includes numerous parallel or en-echelon faults that traverse the valley in a northwest-southeast trending manner, as shown on Figure P-4.  

The Salton Basin is bounded by the main branch of the San Andreas Fault along the northeast, and the San Jacinto and Elsinore faults along the southwest (Loeltz et al, 1975; Norris and Webb, 1976).  Related faults that are present within the trough in the central valley area include the Imperial, Brawley, and Calipatria faults.  

The trough has been filled with marine and non-marine sediments that overlie a pre-Tertiary bedrock complex.  Up to 20,000 feet of marine and non-marine Cenozoic deposits underlie the central Imperial Valley, with the thickest deposits occurring in the central part of the Imperial Valley.  Non-marine sediments in the Imperial Valley include horizontally stratified lacustrine silts and clays deposited by ancient Lake Cahuilla, and alluvial sands and gravels associated with seasonal floods from the Colorado River (Loeltz et al., 1975).  The known extent of Lake Cahuilla, which was present in the Basin as recently as a few hundred years ago, is shown on Figure P-4 as a light blue color.  

The broad, central Imperial Valley area is bordered to the east and west by the East and West mesas, respectively.  These areas of the Basin represent gently sloping elevated terrains on which alluvial and wind-blown deposits of a more coarse nature have been accumulated.  The West Mesa is chiefly underlain by an assemblage of alluvial fans shed from the mountain ranges to the west of the Basin.  The East Mesa is primarily a relic of Colorado River flood and fan delta deposits overlain by more recent wind-blown sands.  The extent of these mesas roughly coincides with the traceable shoreline of prehistoric Lake Cahuilla (Loeltz et al., 1975), and thus roughly defines the areas in the Basin where the fine-grained, lake bed deposits give way laterally to coarser grained deposits.  This general geologic model for the Basin has strong influence on the occurrence and movement of groundwater.
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Figure P-4. Regional Setting

P.6.1.2 Soil Characteristics and Surface Recharge Potential

Surface soils in the Imperial Valley are mapped and described in Zimmerman (1981).  As previously mentioned, the Imperial Valley can be broadly viewed in terms of three different physiographic areas:  the Central Irrigated Area, and the East and West mesas.  The ten mapped units in this survey have been grouped into two general kinds for broad interpretive purposes.  A generalized map of soil types in the Imperial Valley is provided on Figure P-5.  Zimmerman (1981) identifies ten generalized soil units across the Valley.  Consistent with the three physiographic regions above, these two groups and the map units in each group are described below.

[image: image6.jpg]Soils in the areas of the East Mesa are predominantly well drained to excessively drained and occur on the mesas adjacent to the old Lake Cahuilla Basin.  These soils have developed due to different geologic processes from the central valley area.  In the East Mesa, sediments have been deposited not as a result of lake bed deposition, but rather chiefly as a result of stream/flood and wind processes.  For these reasons, soils in the East Mesa are more coarse grained and hydraulically transmissive than the Central Irrigated Area.  The soils in the East Mesa are nearly level to moderately steep, depending on location.  The surface layer ranges from sand to silty clay.  Soils in this group are mainly used for desert recreation or as desert wildlife habitat.

Figure P-5. Generalized Soil Types in the Imperial Valley


The groundwater recharge areas for the Imperial Region are shown on Figure P-6.  In the East Mesa, the source of water supply to the groundwater aquifer was from canal seepage from the Coachella Branch (CB) and AAC.  Due to the arid conditions and small amounts of rainfall, virtually no direct precipitation reaches the groundwater aquifer in the East Mesa (Crandall, 1983).  Groundwater in the East Mesa is discharged at ground surface and in the subsurface.  Discharge of groundwater onto ground surface occurs at areas of shallow groundwater along the AAC.  In these areas, where artificial wetlands have been created from canal seepage, loss is mainly attributable to evapotranspiration by phreatophytes and surface evaporation.  Subsurface outflow in the East Mesa occurs toward the central Imperial Valley, toward Mexico, and into a portion of the East Highline canal.

[image: image7.jpg]

Figure P-6. Groundwater Recharge Areas


P.6.2 Climate-Precipitation


The Salton Basin has a typical desert climate, characterized by hot, dry summers and mild winters.  Summer temperatures typically exceed 100°F, with winter low temperatures rarely dropping below 32°F.  Rainfall in the Basin averages approximately three inches per year, with the majority of the rainfall occurring from November through March.  Total recharge to the groundwater system from precipitation within the valley is estimated to be somewhat less than 10,000 acre-feet per year (Loeltz et al., 1975).  Evaporation averages over 98 inches per year in Imperial Valley, while plant evapotranspiration is as high as 60 to 72 inches per year.

P.6.3 Surface Water and Drainage

A generalized schematic diagram of the flow of imported surface water into and through the central Imperial Valley is shown on Figure P-7.  Effectively all of the surface water coming into Imperial Valley is a result of diversions from the Colorado River.  In fact, with the exception of San Felipe Creek and groundwater discharging springs to the northeast of the Salton Sea, the existence of surface water anywhere in the Basin is dependent upon the inflow of irrigation water from the Colorado River.  Diversions to the Imperial Valley and lower part of the Coachella Valley are through the AAC and CB canals.  IID operates three primary branches out of the AAC to the central irrigated area of Imperial Valley.  These are the East Highline Canal and the Central and West mains.  Because the Imperial Basin is a closed drainage system, all surface flow not percolating into subsurface storage or evaporating eventually flow to the Salton Sea as part of environmental  commitments.  The major drainage features in the Imperial Basin are the north flowing New and Alamo rivers, Salt Creek, San Felipe Creek, and Tule Wash.  The New and Alamo rivers account for approximately 75 percent of the total surface runoff in the valley, and nearly all of the recharge to the Salton Sea (Montgomery Watson, 1995).  Both rivers cross the central area of irrigated farmland, and intercept the area’s elaborate system of seepage drains to convey water out of the area and eventually to the Salton Sea.  Total flow from the New and Alamo rivers, and the drains, into the Salton Sea is about 1.2 million acre-feet per year.  

The central part of the Imperial Valley consists of approximately 500,000 acres of irrigated and drained farmland (Tetra Tech, 1999).  Water is imported into the Imperial Valley from the AAC and CB.  In addition, three primary canals feed off the AAC into the Imperial Valley:  the West Main, the Central Main, and East Highline canals.  From these main canals, irrigation water is distributed throughout the central irrigated area in numerous smaller canals, laterals, and turnouts.  The irrigated portions of Imperial Valley also contain an extensive network of drainage lateral canals and subsurface tile drains.  The tile drains were installed below the fields to prevent water logging of crops and salt buildup in the clay-rich soils.  The system of lateral drains and tile drains therefore determines and maintains the level of the groundwater table throughout most of the central Imperial Valley.  Typically, at a depth of five to seven feet the tile drains carry subsurface water to sumps at the tail end of selected fields or discharge directly to drainage laterals.  The drainage canals receive both tail water and tile drainage.  All drain water is ultimately discharged to the Salton Sea, either directly from drainage ditches, or by way of the New and Alamo rivers.  Therefore, the vast majority of the flow in the drain system is agricultural runoff (Loeltz et al., 1975).

[image: image8.jpg]

Figure P-7. Schematic Diagram of Irrigation Gravity Flow System, Imperial Valley

P.6.4 Groundwater Supplies

As previously described, the East Mesa of Imperial Basin includes the roughly triangular area southwest of the San Andreas Fault, north of the Mexican border, and east of the shoreline of ancient Lake Cahuilla.  Recharge to the East Mesa is almost entirely artificial; a result of historic seepage from unlined portions of the AAC and CB.  The movement of groundwater in areas of the East Mesa is therefore reflective of these sources of recharge.  Little data are available on the existence and continuity of clay beds and aquitards in the East Mesa and, as described previously, groundwater occurs under unconfined conditions in most areas.  Figure P-8 presents a regional groundwater contour map of the East Mesa area based on 1982 data, before lining of the CB Canal and AAC (USBR, 1988).  As shown in the figure, groundwater in the southern part of East Mesa near the currently unlined AAC flows generally north-northwest away from the area of mounded groundwater.  Away from the AAC, groundwater in the more northern portions of East Mesa flows in a more westerly direction toward discharge areas along the Highline Canal and central Imperial Valley.  

Several significant faults exist in the East Mesa area that alter and restrict the flow of groundwater.  These are, from west to east, the Brawley, Calipatria, San Andreas (main branch), and Algodones/Sand Hills Faults.  Crandall (1983) reports that water levels are offset across both the Brawley and Calipatria faults, indicating they present partial barriers to the flow of groundwater in the western portion of East Mesa.  To the east, the Sand Hills (also known as the Algodones Dunes) lie in a fault slice between the San Andreas and Algodones faults.  This narrow fault block may provide a favorable structural zone in which groundwater recharge and recovery activities can be considered.  
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Figure P-8. East Mesa Groundwater Contour Map

P.6.4.1 Aquifer Storage 

The storage capacity of the Imperial Valley has been estimated at approximately 14 million acre-feet of water (California State Department of Water Resources 1975).  Available aquifer storage within the East Mesa in between the East Highline Canal and the unlined Coachella Canal is estimated to be one million acre-feet (USBR 1988).  The recharge and storage potential of the East Mesa has not been quantified.

P.6.4.2  Aquifer Hydraulic Characteristics


[image: image10.jpg]Several sources of data exist that provide information on the hydraulic parameters of aquifers in the Imperial Basin.  Aerial distribution of aquifer transmissivity values are derived from pumping tests, which typically provide high quality data (Tetra Tech, 1999).  Unfortunately, the data were not organized by aquifer.  The highest aquifer transmissivities are present in the East and West mesas and the lowest are within the central portion of the valley.  Transmissivity values reported varied from 200 feet2 per day in central Imperial Valley to 100,000 feet2 per day in East Mesa.  

P.6.5 Groundwater Quality


Beneath East Mesa the water quality is moderate to poor and has been locally influenced by seepage from the major conveyance canals (AAC and East Highline Canal).  Higher than recommended concentrations of nitrate and fluoride for drinking water are common and elevated concentrations of sulfate may also be present.  Concentrations of boron are typically higher than those recommended for certain agricultural crops.  Elevated levels of selenium are present in the drain water and thought to be an imported contaminant from the Colorado River supply.  

Total dissolved solids (TDS) concentrations were summarized for three distinct water-bearing zones, shallow (80’ to 300’), intermediate (300’ to 1,500’) and deep (>1,500’) aquifers (Durbin and Imhoff 1993) as shown in Figure P-9, Figure P-10, and Figure P-11.  The shallow aquifer contains highly variable water quality ranging from 800 to over 10,000 mg/L TDS.  Relatively consistent water quality is present in the shallow aquifer beneath East Mesa ranging from 800 to 2,200 mg/L TDS.  The intermediate aquifer contains water that is uniform, averaging 2,200 mg/L, while the deep aquifer contains the poorest quality water.  
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Figure P-9. Shallow Aquifer Water Quality 
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Figure P-10.  Intermediate Aquifer Water Quality 




Figure P-11. Deep Aquifer Water Quality 


Additional water quality investigations have been performed in the East and West Mesas that refine the previous regional studies.  The greatest volume of available data on groundwater quality pertains to the East Mesa area.  While there is little to no permanent groundwater pumping, the East Mesa area includes a large number of wells and has been the subject of investigation for possible groundwater development and banking for several decades.  There are oil and gas exploration wells, geothermal wells, test holes, monitoring wells associated with canal seepage from the AAC and CB, and a small number (12) of water supply wells.  The majority of the wells are located in the southern portion of the East Mesa area, along the AAC.  Two aquifers were identified in the area: a shallow unconfined zone from 0 to 85 feet and a deeper semi-confined zone from 85 to 160 feet (Crandall, 1983).  The two water-bearing zones were differentiated based on chemical character, pH, TDS, and the perforated interval of the particular well.  Overall the median TDS is slightly higher in the shallow aquifer than in the deeper aquifer and the water in the deeper aquifer contains water (sodium bicarbonate in character) from a different source.  Table P-2 provides the analysis and characterization of the water quality.  

Table P-2.  East Mesa Water Quality

		 

		Zone A (85 to 160 Feet)

		Zone B (0 to 85 Feet)



		Chemical Character

		Sodium Chloride

		15 wells

		Sodium Chloride

		13 wells



		

		Sodium Sulfate

		3 wells

		Sodium Sulfate

		10 wells



		

		Sodium Bicarbonate

		0

		Sodium Bicarbonate

		6 wells



		 

		 

		 

		 

		 



		pH

		Range: 7.4 - 8.6

		(17 wells)

		Range: 4.3 - 11.2

		(17 wells)



		 

		Common: 7.4 - 8.6 

		 

		Common: 6.9 - 9.0

		 



		 

		4.3 - 6.4

		0

		4.3 - 6.4

		4 wells



		 

		6.5 - 7.5 

		1 well

		6.5 - 7.5

		5 wells



		 

		7.6 - 8.6

		16 wells

		7.6 - 8.6

		11 wells



		 

		8.7 - 9.7

		0

		8.7 - 9.7

		3 wells



		 

		9.8 - 11.2

		0

		9.8 - 11.2

		4 wells



		 

		 

		 

		 

		 



		TDS

		Range: 589 - 2860

		(17 wells)

		Range: 250 - 2620

		(27 wells)



		(ppm)

		Common: 750- 995

		9 wells

		Common: 434 - 787

		16 wells



		 

		589

		1 well

		250

		1 well



		 

		1270

		1 well

		882 - 1413

		7 wells



		 

		1710 - 2860

		6 wells

		1750 - 2620

		3 wells



		 

		7112

		(1 well)

		7151

		(1 well)



		 

		 

		 

		 

		 



		F

		Range: 0.2 - 1.4

		(10 wells)

		Range: 0.1 - 1.6

		(22 wells)



		(ppm)

		1.9

		(1 well)

		3

		(1 well)



		 

		 

		 

		 

		 



		B

		0.26 and 0.46

		(2 wells)

		0.41

		(1 well)





(Source: Crandel, 1983)

P.6.6 Land Subsidence Conditions

There is the recognition of potential land subsidence resulting from the extraction of geothermal waters in the Imperial Valley.  Land subsidence monitoring networks, which include the East Mesa Area, were established in the 1970s. Land subsidence resulting from the extraction of groundwater has not been identified in the East Mesa Area.

P.6.7 Land Use Conditions

The area included within the East Mesa Area is largely undeveloped as shown in Figure P-12.  There is very little groundwater pumping in the GMP area.  Starting in 2006 through present, there has been some pumping along the All-American Canal as part of the seepage recovery program.  Pumping from the program averaged about 19,000 acre-feet per year during 2006 to 2008.  During 2010 and 2011, pumping averaged about 650 acre-feet per year.  The seepage recovery program has been reduced since the lining of the All-American Canal.




Figure P-12. Land Use Conditions in the East Mesa Area 


P.7 Overview of Basin Management Objectives

Groundwater management involves understanding the available groundwater resources in order to make informed decisions about meeting existing and future water needs.  Many of the Planning Elements listed in Table P-1 are addressed through the BMOs of the GMP.  This section provides guidance on establishing BMOs that will then direct the approach taken with future implementation of the Planning Elements.


P.7.1 BMO Method of Management

The state advocates the concept of Basin Management Objectives (BMOs) that are locally developed guidelines for groundwater management that describe actions to be taken by well owners in response to well monitoring data.  The BMOs allow for more generalized objectives to be developed that are quantified and measureable so that improvements in groundwater management can be tracked and monitored.  The BMO concept was also developed to meet the groundwater management needs within a basin that has different groundwater users and/or overlapping jurisdictional agencies.  This approach allows the BMO concept to overcome some of the common difficulties associated with defining safe yield and overdraft in a groundwater basin.  

A feature of the BMO method includes the flexibility to modify management objectives as knowledge of a basin increases.  Each area or groundwater subbasin can set its own BMO for one or more wells within the area and pursue its specific groundwater management goals as long as they do not negatively affect neighboring areas.  This is a key concept of BMO development – that water management practices or activities in one management area should not negatively affect the water management objectives of another area.


The BMO method of management seeks to protect a basin from:


Unacceptable Depletion of Groundwater in Storage – reduction of groundwater storage where harmful, sometimes permanent, effects take place

Degradation of Groundwater Quality – can be from natural deposits or manmade activities

Protect Against Potential Inelastic Land Surface Subsidence - Inelastic land subsidence is a permanent lowering of the ground surface resulting from compaction of geologic materials caused by groundwater extraction

Protect Against Adverse Impacts to Surface Water Flows – increases in natural stream/river recharge occurs with lowering groundwater elevations when a hydraulic connection exists between both.  Changing groundwater elevations effects on a stream/river with no hydraulic connection has no effect on recharge amounts (recharge is at the maximum amount)

Groundwater Monitoring and Assessment – Monitoring of the different groundwater attributes (e.g., water elevations, water quality, surface water flows and quality, and subsidence) and reporting are mandatory for proper management.  Compliance with BMOs is measured by the comparison with reported monitoring results

The preparation of the BMOs includes a variety of actions that are required by the Water Code, recommended by DWR Bulletin 118 California’s Groundwater (DWR, 2003), and identified as optional programs under the Water Code.  These actions are grouped into the following groundwater management components:

· Stakeholder Involvement


· Groundwater Monitoring and Data Collection


· Groundwater Resource Protection


· Groundwater Sustainability


· Planning Integration

The relationship of these components to the protection measures (to be addressed by future BMOs) identified above is presented in Table P-3.  Each of these components is described in more detail in this section.

Table P-3.  Groundwater Management Component Summary

		Groundwater Management Components

		Basin Management Objectives



		

		Unacceptable Depletion of Groundwater

		Reduce
Degradation of Groundwater Quality

		Protect Against Potential Inelastic Land Surface Subsidence

		Protect Against Adverse Impacts to Surface Water Flows

		Groundwater Monitoring and Assessment



		Component Category 1: Stakeholder Involvement



		1.1

		Involvement with Stakeholders and Public

		X

		

		

		

		X



		1.2

		Formation of a GAC for GMP Development and Implementation

		X

		

		

		

		X



		1.3

		Coordination with Other Agencies

		X

		X

		

		X

		X



		1.4

		Coordination with Other Water Management Planning Efforts

		X

		

		

		

		X



		Component Category 2: Groundwater Monitoring and Data Collection



		2.1

		Groundwater Elevation Monitoring

		X

		

		

		

		X



		2.2

		Groundwater Quality Monitoring

		

		X

		

		

		X



		2.3

		Inelastic Land Subsidence Monitoring

		

		

		X

		

		X



		2.4

		Data Management and Project Reporting 

		X

		X

		X

		X

		X



		Component Category 3: Groundwater Resource Protection



		3.1

		Well Construction, Abandonment and Destruction Policies

		

		X

		

		

		



		3.2

		Wellhead Protection Measures

		

		X

		

		

		



		3.3

		Monitor Contaminated and Poor Quality Groundwater

		

		X

		

		

		X



		3.4

		Control of Saline Water Intrusion

		

		X

		

		

		X



		Component Category 4: Groundwater Sustainability



		4.1

		Replenishment of High Quality Groundwater Extracted by Water Producers 

		X

		

		X

		X

		



		4.2

		Construction and Operation of Recharge, Storage, and Extraction Projects

		X

		X

		X

		X

		



		4.3

		Management of Sustained Groundwater Levels

		X

		X

		X

		X

		



		4.4

		Modeling and Technical Analysis 

		X

		

		

		

		X



		Component Category 5: Planning Integration



		5.1

		Existing Integrated Planning 


Efforts (Urban Water 


Management Planning, DWSAP 


Program, Land Use Planning, and 


Integrated Surface water and 


Groundwater Modeling) 

		X

		X

		X

		X

		X





P.7.2 Component Categories


P.7.2.1 Stakeholder Involvement

The management actions taken by the future governance body may have a wide range of impacts on a broad range of individuals and agencies that ultimately have a stake in the successful management of the basin. The local urban water consumer may be most concerned about water rates or assurances that each time the tap is turned a steady, safe stream of water is available. To the industrial, agricultural, or agricultural-residential private well owner, they want to make sure their wells are safe from dewatering and degradation of water quality, and that energy costs do not increase signiﬁcantly.  To the environmental community and non-governmental organizations, they will want assurances that management of the basin does not create adverse environmental effects in the region.

P.7.2.2 Groundwater Monitoring and Data Collection

At the heart of any management program is a monitoring program capable of assessing the current status of the basin and predicting responses in the basin as a result of future management considerations. The program includes monitoring groundwater elevations, monitoring groundwater quality, monitoring and assessing the potential for land surface subsidence resulting from groundwater extraction, and developing a better understanding of the relationship between surface water and groundwater.  Also important is the establishment of monitoring protocols to ensure the accuracy and consistency of data collected.

P.7.2.3 Groundwater Resource Protection

Groundwater protection is the most critical component of ensuring a sustainable groundwater resource. Resource protection includes both the prevention of natural and manmade contamination from entering the groundwater basin and the remediation of existing contamination plumes. Prevention measures include proper well construction and destruction practices, development of wellhead protection measures, and protection of recharge areas. Measures to prevent contamination from human activities as well as contamination from natural substances such as saline water bodies from entering the potable portion of the groundwater system will be addressed as part of this component category.

P.7.2.4 Groundwater Sustainability

The “Long-term Average Sustainable Yield” deﬁnition for the East Mesa Basin has not been developed.  Upon the setting of a safe yield and adoption of the future GMP, monitoring will be required for purposes of determining the average groundwater extraction calculated over a period of time commencing with the adoption of the GMP.  Monitoring and reporting results, measured against the BMOs, is an action required by the governance body. To ensure a long-term sustainable resource, the basin users will need to follow the BMOs and the agreed-upon consequences of exceedance.  Typical actions can include reduced pumping in the wet years, or some form of monetary compensation to produce effective conjunctive-use programs.

P.7.2.5 Planning Integration

The need to integrate water management planning on a regional scale is a high priority.  The potential widespread uses of the basin and diversity of potential users requires full integration of the East Mesa Basin into the Imperial Region’s IRWMP and Water Forum efforts.  As part of the GMP development process, each of the local and regional beneficiaries of the managed basin need to integrate this new water supply source and identify the governance and contributions to ensure the basin’s management.


P.8 Next Steps - Plan Development and Implementation


P.8.1 Forming a Groundwater Forum


The creation of a Groundwater Forum implies a public stakeholder driven process with the following key interest groups:


· Public agencies


· Private domestic groundwater pumpers (if applicable)


· Agricultural pumpers


· Environmental 


· Special interests 


The commitment and engagement of the stakeholders will drive the content and schedule of the GMP development.   Since the East Mesa Area is largely undeveloped, the number of interested parties will be limited with many who may not have overlying uses taking place in the area, but do have an interest in the basin’s management.  The process can take anywhere from one to three years to complete, depending on the final selection of stakeholders. Regardless of the number of stakeholders, the following steps should be followed to meet the state’s requirements for a GMP:

P.8.1.1 Stakeholder Assessment

This step begins the process of understanding who should be contacted and interviewed to understand the issues and underlying interests currently held by the full spectrum of potentially affected interest groups.  It is often in this step where new information is provided on individuals who should be interviewed.  Based on the interviews, a stakeholder assessment report is developed to provide recommendations on which interest groups should be represented and who the people are that will be invited to the newly formed Groundwater Forum.  

P.8.1.2 Collecting and Understanding the Issues


This step is about allowing the forum members an opportunity at the beginning of the process to hear the interests of all who are sitting at the table.  The issues are documented, published, and held to provide assurance that each issue will be addressed throughout the Groundwater Forum process.

P.8.1.3 Developing a Charter


This step refocuses the forum members from a position of one against many to begin working as a single group working within a set of ground rules and charged with creating a GMP and governance structure where the health of the East Mesa basin is guaranteed and the issues of all Groundwater Forum members are addressed in some manner. 

P.8.1.4 Providing the Necessary Education


This step takes much of what is learned during the stakeholder assessment and outlines an acceptable education phase based on the wide range of backgrounds of those sitting at the table.  The education phase is imperative to having the forum members understand the need to include the required Planning Elements in Table P-1.  The scope of education can contain, but is not limited to, the following:


· Land Use Planning and Need for Determination of Water Supply Sustainability as Per SB 610

· Urban Development and Planning for Use of Groundwater and Surface Water


· Industrial Uses of Groundwater


· Groundwater and Hydrogeology in Laypersons Understanding (create Groundwater Digest)


· Well Construction, Uses, and Potential Impacts


· Ground Subsidence and Impact on the East Mesa Area


· Groundwater Contamination


· Conjunctive-use and Groundwater Banking


· Groundwater Banking Accounting Framework (for sale of banked water to outside basin users)


· Governance Options for East Mesa Area

P.8.1.5 Begin the Stages of the GMP Development

This step typically involves a water resources consultant to begin writing the chapters of the GMP, starting with the “Water Resources Setting for East Mesa Area” provided in Chapter 6.  Each chapter is drafted, reviewed, and approved by the forum members.

P.8.1.6 Develop Consensus on BMOs


This step will likely take a fair amount of time in developing the language for the BMOs to ensure they address the Planning Elements and, at the same time, the forum member’s issues taken in the second step of the GMP development process.  The actions and consequences of inactions are framed to give the BMOs “teeth” in the amount agreed upon by the forum members.

P.8.1.7 Achieve Consensus on Governance Structure


This step is about who will implement the GMP once it has been adopted, and how will the implementation be funded.  There are three to four different governance and finance models that will be discussed in the education step above.  Legal counsel is typically advisable to understanding the implications of one governance structure over another.  Each basin is unique in the formation and makeup of the governance body and how GMP activities are funded.

P.8.1.8 Final GMP Completion and Adoption

This step solidifies the steps above into a single document approved, through consensus, by the forum members.  Each of the members will take the GMP back to the respective boards (if applicable) for adoption and approval of funding for implementation.

P.8.1.9 Form Governance Body for GMP Implementation

This final step commences the implementation of the GMP in perpetuity and seeks approval of the GMP by the CDWR.  The governance body will decide on ground rules and leadership to ensure proper representation and equal voice.  Level of funding will often play a role in the initial implementation phase on deciding how monitoring, reporting, and enforcement will be done.

P.8.2 A Road Map for Successful Implementation of the GMP

After the GMP is adopted and governance and funding is in place, there are four categories of primary focus to successfully implement the required Planning Elements in Table P-1.  These categories and the individual tasks (developed specifically for the East Mesa Area) within each are listed in Table P-4.  This table is formatted to be used by the governing body to track and then report on how each category progresses over time.  Each task should be revisited once a year and a plan made for the subsequent year to continue moving forward.  The annual or biennial State of the Basin report will communicate the progress of implementation, including monitoring and reporting, with CDWR.

Table P-4.  Summary of Plan Implementation Progress

		Component Category

		Priority/ 
Status

		Implementation Schedule

		Stakeholder and Agency Participation



		

		

		Reoccurring (Annual)

		Within Three-Years

		Beyond Three Years

		Groundwater Advisory Committee

		Imperial County

		Imperial Irrigation District

		Imperial Region IRWMP



		Component Category 1:  Stakeholder Involvement and Coordination

		 

		 

		 



		1.1 Involvement with Stakeholders and Public

		 

		 

		 

		 

		 

		 

		 

		 



		1.  Provide public briefings at meetings (Water Forum, Board Meetings, Other) and GMP annual meetings regarding GMP implementation progress.

		 

		 

		 

		 

		 

		 

		 

		 



		2.  Work with private groundwater users and local water purveyors to maximize outreach on GMP activities.

		 

		 

		 

		 

		 

		 

		 

		 



		1.2 Formation of a Groundwater Advisory Committee for GMP Development and Implementation

		 

		 

		 

		 

		 

		 

		 

		 



		1.  Invite local agencies that are managing groundwater, local advisory committees, and private well owners to participate on GAC through Steering Committee

		 

		 

		 

		 

		 

		 

		 

		 



		2. Develop a semi-annual GAC meeting schedule to report on the state of the East Mesa Area and address ongoing issues.  These meetings may be incorporated into ongoing projects in the East Mesa Area as appropriate.

		 

		 

		 

		 

		 

		 

		 

		 



		3. Develop a formal mechanism  for ongoing implementation of this GMP that includes a Steering Committee and Technical Advisory Committee

		 

		 

		 

		 

		 

		 

		 

		 



		1.3 Coordination with Other Agencies

		 

		 

		 

		 

		 

		 

		 

		 



		1.  Coordinate with agencies with land use planning authority to coordinate land use planning regulations with groundwater management activities.

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 



		1.4 Integration with Other Water Management Planning Efforts

		 

		 

		 

		 

		 

		 

		 

		 



		1.     Integrate with Imperial Region IRWMP Efforts.

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 



		Component Category 2:  Groundwater Monitoring and Data Collection

		 

		 

		 



		2.1 Groundwater Elevation Monitoring

		 

		 

		 

		 

		 

		 

		 

		 



		1.     Coordinate with local purveyors, Imperial County, DWR, and other basin groundwater extractors to identify additional appropriate wells for monitoring in addition to the County’s water level monitoring.

		 

		 

		 

		 

		 

		 

		 

		 



		2.     Coordinate with local purveyors, Imperial County, DWR, and other basin groundwater extractors to ensure that the selected wells are maintained as part of a long-term monitoring network.

		 

		 

		 

		 

		 

		 

		 

		 



		3.     Coordinate with local agencies, DWR, and other basin groundwater extractors to ensure that needed water level data are collected, verify that uniform data collection protocols are used among agencies, and confirm that data sharing and archiving procedures are implemented.

		 

		 

		 

		 

		 

		 

		 

		 



		4.     Consider ways to fill gaps in the monitoring well network by identifying additional suitable existing wells or identifying opportunities for constructing new monitoring wells.

		 

		 

		 

		 

		 

		 

		 

		 



		5.     Annually assess groundwater storage and elevation trends and conditions based on the network.  Compare current trends to historical trends.  Present findings to DWR and coordinate on future program modifications.

		 

		 

		 

		 

		 

		 

		 

		 



		6.     Establish Monitoring Entity in California Statewide Groundwater Elevation Monitoring Program. Submit groundwater elevation data to DWR annually.

		 

		 

		 

		 

		 

		 

		 

		 



		7.     Assess the adequacy of the groundwater storage and elevation monitoring well networks annually.

		 

		 

		 

		 

		 

		 

		 

		 



		2.2 Groundwater Quality Monitoring

		 

		 

		 

		 

		 

		 

		 

		 



		1.   Coordinate with County to ensure that the selected wells are maintained as part of a long-term monitoring network.

		 

		 

		 

		 

		 

		 

		 

		 



		2.   Consider ways to fill gaps in the monitoring well network by identifying additional suitable existing wells or identifying opportunities for constructing new monitoring wells.

		 

		 

		 

		 

		 

		 

		 

		 



		3.   Coordinate with County, other basin groundwater extractors, and other local, State, and federal agencies to identify where wells may exist in areas with sparse groundwater quality data.  Identify opportunities for collecting and analyzing water quality samples from those wells.  If wells are sampled through other programs, coordinate with the appropriate agency on sharing of data.

		 

		 

		 

		 

		 

		 

		 

		 



		4.   Assess Current groundwater trends in comparison to historical trends.  Present findings to DWR and coordinate on future program modifications.

		 

		 

		 

		 

		 

		 

		 

		 



		5.   Assess the adequacy of the groundwater quality monitoring well network annually.

		 

		 

		 

		 

		 

		 

		 

		 



		2.3 Inelastic  Land Subsidence Monitoring

		 

		 

		 

		 

		 

		 

		 

		 



		1.   Coordinate with DWR on the necessity of developing and implementing a monitoring program.

		 

		 

		 

		 

		 

		 

		 

		 



		2.   Explore funding opportunities for the installation of subsidence extensometers and other benchmarks to perform periodic repeat-level surveys at the benchmarks if a monitoring program is determined to be warranted.

		 

		 

		 

		 

		 

		 

		 

		 



		3.   Educate local agencies on the potential for land surface subsidence and signs that could be indicators of subsidence.

		 

		 

		 

		 

		 

		 

		 

		 



		2.4 Data Management System

		 

		 

		 

		 

		 

		 

		 

		 



		1.   Continue to coordinate with County and other water purveyors to determine what types of data are currently available and in what formats.

		 

		 

		 

		 

		 

		 

		 

		 



		2.   Develop data management methods on an “as needed” basis for data determined critical to the management of water resources in the Basin.

		 

		 

		 

		 

		 

		 

		 

		 



		2.5 Project Reporting

		 

		 

		 

		 

		 

		 

		 

		 



		1.   Reporting groundwater levels to DWR as part of CASGEMs Program

		 

		 

		 

		 

		 

		 

		 

		 



		2.   Establish Annual Monitoring Report Format to support annual reporting in the East Mesa Area

		 

		 

		 

		 

		 

		 

		 

		 



		3.   Develop implementation reporting format to communicate GMP progress to stakeholders and interested parties. 

		 

		 

		 

		 

		 

		 

		 

		 



		Component Category 3: Groundwater Resource Protection

		 

		 

		 



		3.1 Well Construction, Abandonment and Destruction Policies

		 

		 

		 

		 

		 

		 

		 

		 



		1.   Schedule a meeting with the County Department of Public Health, interested M&I water purveyors, and private well owners to facilitate the exchange of information of existing County well ordinances and discuss possible new ordinances.

		 

		 

		 

		 

		 

		 

		 

		 



		2.   Request copies of the most recent delineated investigation borders for remediation sites or other known groundwater contaminant sources to; County, M&I water purveyors, and private well owners within the Basin for their review and possible use.

		 

		 

		 

		 

		 

		 

		 

		 



		3.   Provide support to local agencies and private well owners on well construction, destruction, and abandonment as requested.  For example, providing access to existing analysis on subsurface hydrogeology for the construction of new wells.

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 



		3.2  Wellhead Protection Measures

		 

		 

		 

		 

		 

		 

		 

		 



		1.   Request that municipalities provide vulnerability summaries from the DWSAP to the GAC to be used for guiding management decisions in the basin.

		 

		 

		 

		 

		 

		 

		 

		 



		3.3 Monitor Contaminated  and Poor Quality Groundwater

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 



		3.4 Control of Saline Water Intrusion

		 

		 

		 

		 

		 

		 

		 

		 



		1.   Request information from the RWQCB and other responsible agencies with regard to water quality concerns within East Mesa Area.

		 

		 

		 

		 

		 

		 

		 

		 



		Component Category 4: Groundwater Sustainability

		 

		 

		 



		4.1 Replenishment of High Quality Groundwater Extracted by Water Producers

		 

		 

		 

		 

		 

		 

		 

		 



		1.   Complete analysis of groundwater recharge areas in East Mesa Area

		 

		 

		 

		 

		 

		 

		 

		 



		2.   Collaborate with other resource organizations to encourage protection of recharge areas.

		 

		 

		 

		 

		 

		 

		 

		 



		4.2 Construction and Operation of Recharge, Storage, and Extraction Projects

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 



		4.3 Additional Groundwater Management Opportunities

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 



		4.4 Modeling and Technical Analysis 

		 

		 

		 

		 

		 

		 

		 

		 



		1.   Develop modeling goals and objectives to guide model update

		 

		 

		 

		 

		 

		 

		 

		 



		2.   Identify additional technical analyses necessary to support model update

		 

		 

		 

		 

		 

		 

		 

		 



		Component Category 5: Planning Integration

		

		

		

		

		

		

		

		



		5.1 Existing Integrated Planning Efforts 

		

		

		

		

		

		

		

		



		1.   Include as part of Imperial Region IRWMP

		

		

		

		

		

		

		

		



		2.   Groundwater Surface Water Modeling and Banking Investigation

		

		

		

		

		

		

		

		





Key:


DW = California Department of Water Resources


DWSAP = Drinking Water Source Assessment and Protection Program


GAMA = Groundwater Ambient Monitoring and Assessment Program


GMP = Groundwater Management Plan


LUST = Leaky Underground Storage Tank


MWC = Mutual Water Company


OES = Office of Emergency Services


RWQCB = Regional Water Quality Control Board
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Figure 8 – Shallow Aquifer Water Quality








� Source: Lower Colorado River Water Supply Act of 1986. <www.crb.ca.gov/083101_3_QA1_rv.doc>


� Personal communication, Jim Minnick, Imperial County February 14, 2012.


� Personal communication, Michael Land, USGS.


� Personal communication, Michael Land, February 23, 2012.


� CWC §10933.7(a).  “If the department is required to perform groundwater monitoring functions pursuant to §10933.5, the county and the entities described in subdivisions (a) to (d), inclusive, of Section 10927 shall not be eligible for a water grant or loan awarded or administered by the state.” “If the department is required to perform groundwater monitoring functions pursuant to §10933.5, the county and the entities described in subdivisions (a) to (d), inclusive, of Section 10927 shall not be eligible for a water grant or loan awarded or administered by the state.”
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Appendix R.  Public Comments to Imperial IRWMP Public Review Draft of July 2012 





Commenter Contact Information:

Below is a list of agencies and contacts that provided comments on the July 2012 Public Draft of the Imperial IRWMP:

Agency:		California Department of Public Health (CDPH)

Contact:		Erica Wolski 

Phone/Email	(619) 525- 4772 or (619) 525-4159. <www.cdph.ca.gov>



Agency:		(EH)

Contact:		Edie Harmon

Phone/Email:	<desertharmon@gmail.com>



Agency:		Law Offices of Patrick J. Maloney

Contact:		Thomas S. Virsik

Phone/Email:	(510) 521-4575. <PJMLAW@pacbell.net>












5	October 2012

		ID No.

		Subject Matter (and Page, if provided)

		Commenter

		Comment

		Response



		1

		Use of Recycled Water

· Section 7.2.1.1



		CDPH

		If municipal recycled water is added to an Imperial Irrigation District (IID) canal, public Water systems would no longer be able to use that canal for public water supply. This includes canals downstream of the canal to which it is fed. 

For example, if recycled water was added to the Rockwood Canal, this would also preclude water systems from using the Vail Supply Canal. This may require some smaller water systems and residential pipe accounts to change to a different canal for raw water, which may not be feasible. Also it would effectively preclude new services for small water systems to be added to that canal, and its downstream canals, in the future. 

		Comment noted. Added footnote to section.



		2

		Use of Surface Water Desalination and CDPH Permitting

· No specific Section

		CDPH

		[Projects involving] desalting either Alamo River water and/or IID drain water and sending the treated water to the Fudge Reservoir and then to Rockwood Canal. Both sources of water would fall under CDPH’s “extremely impaired source” definition. 

If the treatment and monitoring for the raw and treated water are sufficient, there may be no additional requirements by CDPH put on the downstream users. However, if treatment and monitoring is not considered sufficient at the desalination plant, this will either preclude downstream municipal and residential users from using the canal or CDPH will require the additional treatment to be installed and the additional monitoring to be completed at each downstream public water supply intake.

		Comment noted.  No change needed.



		3

		Use of Ground- Water Desalination and CDPH Permitting

· Table 12-5. 

IID Capital Projects

		CDPH

		Project No. 7 “East Brawley 25 KAFY Desalination with Well Field and Groundwater Recharge”, listed in Appendix N under Section N.1.2.12, and involves desalting groundwater in the eastern portion of the valley and sending the treated water to the East Highline Canal. If the treatment and monitoring for the raw and treated water are sufficient, there may be no additional requirements by CDPH put on the downstream users. However, if treatment and monitoring is not considered sufficient at the desalination plant, CDPH will require the additional treatment to be installed and the additional monitoring to be completed at each downstream public water supply intake.

		Comment noted.  No change needed.



		4

		Document Change

· Acronym Section

		EH

		[Municipal, Commercial, and Industrial (MCI), and Supply Demand Imbalance (SDI)] need to be defined early on, even before the Summary, rather than waiting to p. 48 of pdf file.

		Comment noted.  Acronym list immediately precedes TOC.



		5

		Document Changes 

· Acronym Section

		EH

		Suggest a list of acronyms early in the doc so reader can have list at side when encountering acronyms or forgetting what they mean.

		Comment noted.  Acronym list immediately precedes TOC.



		6

		Document Changes

· Page 19

Exec Summary 

		EH

		to be exceeded available

		Comment noted.  Changed to: “…to its customers should demand be anticipated to exceed available supply.”



		7

		Recommendation

· Page 88

Chapter 3

		EH

		Add a relevant element of the Imperial County General Plan as the Land Use Element (the community area plans are a part of the Land Use Element).

		Commented noted.  Added reference to County General Plan Goals and Objectives of their Land Use Element.



		8

		Groundwater Management

· Page 94

Section 2.6, 3.1.2

		EH

		To the best of my knowledge, the County has not implemented its groundwater management ordinance since it was adopted, except to grant a special entitlement to USG by the Planning Director without compliance with the ordinance.

		Comment noted.  Added as footnote to Section 3.1.2. “In 2006 USG petitioned LAFCO and IID for ‘inclusion’ into the IID Imperial Unit, which essentially grants them eligibility to receive water from IID. There was a 1000 AF limit put on the water to be made available, but USG has yet to install the delivery facility necessary to receive flows from IID.”



		9

		Document Changes

· Page 113

 Figure 4-1

		EH

		Figure 4.1 Add to legend to explain the thin blue lines, which are either N-S or W-E. Are they lateral canals or drainage?

		Comment noted.  Legend has been modified.



		10

		Document Changes

· Section 4

		EH

		A map showing location of IID reservoirs would be interesting in understanding how Colorado River supplies are managed per text on page 115

		Comment noted.  Note web links found in Table 4-4.



		11

		El Centro Replacement Tank 

· Page 122

Section 4.1.4.3

		EH

		Please update info on El Centro replacement tank which was supposed to be done by July 2011, Is work completed?

		Comment noted. Changed to: “The 5 million gallon tank that was damaged in the April 2010 earthquake has been repaired. The overflow line was lowered which reduced its capacity to 4 million gallons. A replacement tank was never considered since the damage was not total. There are plans to construct two new 5 million gallon tanks within the city. One at the water treatment plant and one at the La Brucherie pump station.”



		12

		Project Status Terminology

· Page 122

Section 4.1.4.4

		EH

		No longer acceptable to say “status unknown” for any city infrastructure project identified as supposed to be completed in 2011.

		Comment noted.  Changed to: “This study was completed in May 2011.”



		13

		· Page 128

Section 4.1.5.3



		EH

		What about an update for EC from 2009?

		Comment noted. “A Capital Improvement Plan has been completed, but has not been adopted.”



		14

		Groundwater Characterization

· Page 151

Section 4.3.3.1

Section 5.3.2

		EH

		“The groundwater aquifer in the Ocotillo/Coyote Wells Subbasin is unconfined, with a saturated thickness of approximately 400 feet and an average depth-to groundwater of approximately 100 feet.” Statement is not accurate, is misleading.

Depth ranges from 30 ft in eastern part of Nomirage to more than 300 ft to the west and about 140 ft in Ocotillo and closer to depth of 180 ft below mean sea level in Yuha Estates area where my well is a USGS monitoring well.

		Comment noted.  Description changed to align with the CDWR Colorado River Hydrologic Region for Coyote Wells Valley Groundwater Basin as part of Bulletin 118.

http://www.water.ca.gov/pubs/groundwater/bulletin_118/basindescriptions/7-29.pdf 



		15

		Groundwater Characterization

· Section 4.3.3.1

Section 5.3.2



		EH

		Transmissivity rates have been overestimated, and with the exception of a few locations, every attempt to pump more than about 100 AF/Y from an individual well has created drawdown in nearby wells and in down gradient wells.

		See Comment 14.



		16

		Groundwater Characterization

· Section 4.3.3.1

		EH

		Underlying geology is a critical issue for both water levels and water quality in the Ocotillo-Coyote Wells basin, with some domestic wells having non-potable water. 

Ask me for more details and USGS monitoring data if you want, but that is why there has been almost continuous litigation related to groundwater extraction for export to Mexico and USG/Plaster City ever since the early 1970s. See Table 10 and graphs attached to email transmission.

		Comment noted.  Inserted in Section 4.3.3.1



		17

		Groundwater Characterization

· Page 152

Section 4.3.3.2

		EH

		“West Mesa groundwater is derived from recent precipitation that has not yet reached the more saline deposits of the central part of the valley and may contain a TDS concentration of only a few hundred milligrams per liter.” Overly optimistic estimation of GW quality in Ocotillo basin. It ranges from about high quality of 300 ppm TDS to non-potable with over 2000 ppm to even up to 6,000 ppm in some wells in the Nomirage area because wells are drilled into old marine or brackish deposits along the northern side of the Jacumba Mts. It is this kind of overly optimistic assumption that makes for problems in planning and development. 

(Earlier I submitted my 15 page Table 10 which is a compilation of all relevant USGS GW monitoring data for the basin.) Years ago I learned that this is likely overly optimistic for portions of the West Mesa aquifer that have surface discharge to the Fish Creek San Sebastian march also. There were a number of lawsuits related to the proposed Allegretti groundwater uses.

		Comment noted. For Table 10 referenced in Comment ID Nos. 17, 22 and 23, see page 17, et seq., below. Text added to Section 4.3.3.2.  



		18

		Earthquake Faults

· Page 153

Figure 4-10

		EH

		Please add location of Elsinore-Laguna Salada Fault because they represent the eastern/northern boundary of the potable of the Ocotillo Coyote Wells Basin vs. highly saline groundwater to the east of the fault, where TDS is in range of 12,000 to 54,000ppm.

		Comment noted.  Elsinore-Laguna Salada Fault lines are outside the bounds of Figure 4-10 (majority in Mexico).  No action taken. 

http://geohazards.usgs.gov/qfaults/map.php 



		19

		Groundwater Recharge

· Page 158

Section 4.3.3.3

		EH

		John Izbicki, PhD of USGS Water Resources Center in SD estimates that there is essentially NO recharge to the Ocotillo basin.

He reminds me that there must be standing water long enough to percolate down through 30 to 200-300 ft of dry soil for any recharge to be occur or be measurable. Since the floods and standing water of 100 year floods (3 since 1976) there has been no measured increase in water wells to the west of the Laguna Salada Fault. USGS disagrees with an asserted recharge of 800 AF/Y. Also See FN 1 at p 282 which confirms USGS belief.) Water levels are declining except where domestic wells are still recovering from the decline that accompanied 5 years of export from the Yuha McDougal well when water level of the pumping well declined about 70 ft and in my downgradient well 30 ft decline. Export stopped in 1982, likely because pumping was beginning up saline water from depth.

		Comment noted.  No action taken given language pertaining to estimates is based on published efforts that are conservative in the amount of recharge occurring.



		20

		Endangered Species

· Page 161

Section 4.3

		EH

		Why no mention of special status and listed endangered species of lizards and mammals? Peninsular Big-Horn Sheep is listed as endangered and Flat-tailed Horned lizard is a special status species that the Fish and Wildlife Service earlier proposed for listing as a threatened species.

		Comment Noted.  A list of species is presented in Section 4.3 based on available literature.  Additional assessment will be done at the project level and not at IRWMP stage.



		21

		Environmental (Gas Emissions

· Page 162

Section 4.3.7

		EH

		“Biogenic sources (i.e., vegetation— including trees, plants, and crops—and soils) that release naturally occurring emissions accounted for most of the VOC emissions (about 94 percent) and secondarily contributed to CO emissions (about 35 percent).” Is that true? If so what is the source of such numerical information????? I am guessing there is some error in the VOC percentage that is biogenic.

		Comment noted. It is likely that the percentage would vary depending on location.  Percentage values have been removed.



		22

		Groundwater Data

· Page 190

Section 5.3.2

		EH

		Re Sec. 5.3.2 Rather than just relying on data for the groundwater basin in studies paid for by US Gypsum, I am including Table 10 that included USGS groundwater monitoring and data collected by USGS on wells, locations and water level and water quality. This table has been continually updated and submitted at every relevant proceeding/NEPA/CEQA review document related to the Ocotillo Coyote Wells Groundwater basin.

Raw monitoring data clearly shows well interference esp. in the southern portion of the basin, as well as overdraft. USGS internet data sites are listed at the end of Table 10.

		Comment noted. For Table 10 referenced in Comment ID Nos. 17, 22 and 23, see page 17, et seq., below Recommend as a follow-up study, if needed for project implementation..  No change in the IRWMP.



		23

		Groundwater

· Page 191

Section 5.3.2

		EH

		Average depth to water is way off and fails to consider surface topography and declining water levels due to overdraft. See Table 10 and the graph of static water levels in wells prepared in response to USG FEIR/S and for Wind Zero EIR documents.

		Comment noted. For Table 10 referenced in Comment ID Nos. 17, 22 and 23, see page 17, et seq., below. Recommend as a follow-up study, if needed for project implementation. No change in the IRWMP.



		24

		Geothermal Energy Sites

· Page 204

Section 5.6

		EH

		“Geothermal energy generation cannot be considered as a separate alternative for creating new water since there are no geothermal plants operating in the region.” This statement is factually wrong! Please correct it with updated info about status of geothermal operations both ongoing and approved.

		Comment Noted.  Changed to: “Geothermal energy generation cannot be considered as a separate alternative for reducing water use.”



		25

		Solar Voltaic

· Page 205

Section 5.7

		EH

		“solar voltaic development” should say solar photovoltaic

		Comment noted.  Text changed throughout IRWMP.



		26

		Population Estimates

· Page 210

Section 5.7.4

		EH

		Population estimated for Ocotillo area is seriously in error. The population is now smaller than when I moved here 35 years ago and more homes than ever are now for sale as community is being seriously disrupted by Ocotillo wind turbine project.

Many homes are falling down or waiting for demolition, and new for-sale signs keep appearing. Do not expect much new construction unless wind turbine construction is halted and turbines removed. Recent census figures were told to me to be 260 people not the 600 plus of the table. Just because the land is zoned for residential development does not mean that anyone would consider it to be a desirable area to build a home now! Wind turbines are devaluing property and the whole community may become essentially abandoned if Ocotillo and Nomirage residents start experiencing the same health impacts of industrial wind experiences elsewhere such as near the Campo turbines and elsewhere in US, Australia and Europe. Elsewhere impacted residents have had to abandon their homes to regain their health. People feel very threatened by County approval of the wind project and earlier its approval of the Wind Zero “Blackwater-style” training facility immediately adjacent to the residential community of Nomirage. Residents repeatedly ask why the County seems to dislike the communities of Ocotillo and Nomirage so much. Lawsuits have been the only recourse when decision-makers refuse to make decisions that leave residents feeling safe in their homes. Based on experiences elsewhere, construction of the wind turbines and other industrial scale energy proposals have likely effectively precluded future residential development on the vast majority of private land overlying the groundwater basin.

		Commented noted.  Population changed to 268 based on 2010 Census.  Table changed with same increment of change into the future.

http://censusviewer.com/city/CA/Ocotillo 





		27

		Use Permits

· Page 212

Section 5.7.6, 

Page 5-46

		EH

		“Outside of the Imperial Valley there is one Specific Plan that has received a Conditional Use Permit: Coyote Wells/Wind Zero Specific Plan, which includes 943 acres.”

 Please note that the County approval was followed by 2 lawsuits, the property went into foreclosure for a 3rd time, applicant failed to pay taxes of for county attorneys to defend his approvals in Court, property was sold at auction and reverted to original owner who wanted original zoning reinstated and all County approvals vacated. Board has officially vacated approvals and Zoning has reverted to desert residential, not much likelihood of development in the floodway portions of the property. The only jobs created were jobs for 3 attorneys, none of whom were residents of Imperial County. So please remove any reference to the County approvals of the CWSP project, it was a disaster from beginning to end and the County lost out in the long run from this planning, environmental and environmental justice fiasco.

		Comment noted.  No change needed.



		28

		Groundwater Use

· Page  223

Page 5-27

Section 5.9.1

		EH

		“U.S. Gypsum Company, working in West Mesa estimates a baseline groundwater demand of 767 AFY (0.68 MGD” However, the Court of appeals found that there was no basis for that figure based on pumpage or production, just an inflated number that is still the subject of litigation. 

USG is supposed to be getting Colorado River water from the Westside Main Canal per an approval by IID many years ago, paperwork that is part of the litigation files, litigation continuing. IID approved “up to 1,000 AF/Y to go to US Gypsum at Plaster City and an act of Congress in 1981 approved extending the IID boundary to include an industrial project at Plaster City to get it off groundwater. (See IRWMP pdf at p 285 for confirmation citation.)

		Comment noted. Through IID Board resolution, IID is authorized to contract for this water (and LAFCO inclusion process), but until they build a pipeline this water cannot be put to use.  





		29

		Rainfall Info

· Page 249

Table 5-59



		EH

		What is all the info about rainfall about? That needs some text explanation. Rainfall is so highly variable; it can be a couple of inches in an hour in one location and nothing ½ mile away. 

As has happened at my home this summer. Even in the desert of West Mesa heavy rainfall and flooding have not resulted in any changes in water availability or groundwater levels, just flooding damage.

		Comment noted. This discussion is located throughout Chapter 5 and provides sufficient content regarding variability of rainfall over the year.



		30

		Evaporation Rates

· Page 268 and 417

Section 6.4.6

		EH

		“evaporative rates are eight feet (84 inches) per year” Eight feet is 96 inches not 84.) I believe this figure is incorrect. Many years ago I learned from govt docs that the “pan evaporation rate” for Imperial County is about 100 inches/year. Please verify a source and insert correct information.

		Comment noted.  Sentence changed based on finding multiple sources with differing values for region. “Furthermore, evaporative rates in some portions of the region are upwards of eight feet per year, environmental constraints are great, and political opposition would be strong.”



		31

		Groundwater Monitoring

· Page 293

Section 7.1.2.2.3

		EH

		“The County does not have groundwater monitoring records" However, all USGS monitoring data for wells in Imperial County is available at the USGS websites and available to everyone. USGS monitoring data was updated for my Table 10 on Easter 2012.

County ignores monitoring data because it tells much about the status of the Sole Source Aquifer. I only make tables from the West Mesa data because I am a, Ocotillo basin groundwater user not reliant on IID’s Colorado River water. If I can find the water monitoring data (levels and quality) so can the County if it is interested! The monitoring program is jointly funded by County and USGS.

		Comment noted.  Added a sentence to end of section.  Much of the USGS monitoring data for wells in Imperial County is available at the USGS websites.





		32

		Groundwater Study

· Page 294

Section 7.1.2.2.4

		EH

		Original groundwater study for the Ocotillo-Coyote Wells basin was done by USGS in 1977 a joint effort for funding-County and USGS because County needed info for groundwater related litigation in both Ocotillo and Yuha. The Bookman-Edmonston study was funded by US Gypsum, with an industrial use bias to minimize export impacts for non-overlying uses.

		Comment noted.  See footnote 3 on page 7-8, and 3rd bullet from bottom in Section 7.1.2.2.4. Changed to: “the Ocotillo-Coyote Wells study by USGS for IC/USGS and the groundwater study by Bookman-Edmonston for US Gypsum.”  



		33

		· Page 311

		EH

		“Artificial snow making” Suggest this be omitted as irrelevant in IRWMP area.

		Comment noted.  No change to state table of regulations.



		34

		Floodwaters and this Year’s Floods

· Chapter 9

		EH

		Chapt 9 Floodwater Mgmt is interesting and of great need as the flood channel and drainage disaster that is unfolding on public lands being dozed and graded altering natural drainage patterns to the west of Ocotillo for the Ocotillo Wind project. Already this summer there has been heavy flooding in places not flooded before because drainages have been so altered. The future will be a disaster for all down gradient lands if the Court does not issue an injunction for one or more of the five lawsuits (4 in Federal Court and one in Superior Court. Another court hearing on 9-14-2012. Mandatory studies were not completed prior to project approval and start of construction!)

		Comment noted.  No change needed.



		35

		Development in Floodways

· Page 394

Section 9.1

		EH

		County and federal decision-makers need the courage and will-power to make the tough decisions and sometimes “just say no” to development proposals in floodways and flood plains. Some disasters can be minimized or eliminated through appropriate zoning, planning and engineering. There must be some criteria for which there are no exceptions no matter what the promises of increased taxes or jobs. 

		Comment noted.  No change needed.



		36

		Ag Fallowing

· Page 434/435

Chapter 11 in general

		EH

		Does anyone really believe that ag land removed from ag usage and for industrial scale PV will ever revert to agricultural uses after 20 to 30 years?

		Comment noted.  No change needed.



		37

		Photovoltaic Facilities

· Page 476

Section 12.1.4

		EH

		IRWMP states: “The County plans to issue conditional use permits (CUP) to allow solar photovoltaic facilities consistent with agricultural zoning. This will result in long-term, temporary fallowing will reduce water use for the duration of the CUP, and free- up the conserved water that can then be apportioned by IID to other purposes, including new non-agricultural uses within IID, environmental mitigation and/or transfer. IID has developed a Temporary Land Conversion Fallowing Policy. Development of the policy and coordinating it with the other IID policies and programs could take time and delay stakeholder adoption of the Imperial IRWMP.”

No matter how much I read, I find the Temporary Land Conversion Fallowing program for PV to be very, very troubling in the long run. Will the land ever be able to physically/financially be returned to agriculture, and if water has been allocated for other uses for 20-30 years, what will be the response to those uses suddenly be expected to have to give up or reduce their water use? This program makes NO sense in light of the reduced water availability for the future that is a theme throughout the IRWMP. 

		Comment noted.  Addressed with changes to text for Section 12.1.4



		37a

		Ag Fallowing Program

· Page 477

Section 12.1.5.1

		EH

		“conserved from fallowing is set by IID and solicitations are sent out asking for voluntary participation to fallow a field in return for payment of the conserved water. Fields are then contracted based on a random selection to meet the amount of conserved water needed each year. Each field’s participation in the fallowing program is limited to two out of every four years.” IID’s fallowing program seems so much more sensible and equitable, and in the long terms best interests of both the agricultural community, farm workers and the general public, and with fewer long-term adverse consequences for future water uses. The IID fallowing program seems better thought out and fairer to all concerned, both now and in the future.

		Comment noted.   No change needed.



		38

		Fallowing

· Page 482

Section 12.1.5.1

		EH

		Even after reading the text related details of fallowing, why is it that I can feel comfortable with the IID temporary land fallowing details spelled out in the document of May 2012, but remain so very concerned about the County approvals related to conversion of ag land for solar with a proviso that decades later land revert to agriculture? I tried really hard to understand the County decisions, but still feel very uncomfortable with the conversion to solar PV provisions. Is there something I am missing?

		Comment noted.  No change needed.



		39

		IID Related and Conversion to Photovoltaic

· Page 485

Section 12.2

		EH

		IID is a responsible public agency with jurisdiction by law and has the necessary power and authority to review and approve changes in the place or type of water use of IID’s Colorado River entitlement that would occur as a result of any land use decisions by Imperial County or the incorporated Cities.

IID is required to manage its water right to ensure reasonable and beneficial use; as such IID is in a position to review and approve any change in place or change in type of use that is temporary (e.g., fallowing, conditional use permits) or permanent changes (e.g., urban development).

 IID could institute a permitting process to review and approve temporary (fallowing, CUP for solar development) or permanent (urban use) changes in place or type of water use. Such a process could be used to mitigate negative impacts (see next section) and to ensure equity and fairness by increasing consistency and minimizing ad hoc and/or arbitrary decision making.

An IID permitting process would complement the land use authorities of the Cities and Imperial County, provide a basis for the Cities and County to make legally defensible findings about water supply availability, and create certainty for project proponents.” 

Still I feel that County Board decisions related to conversion to solar PV are creating a burden for IID and creating tremendous water use/allocation problems for the future.

		Comment noted.  No change needed.
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		Document Portrayal of Quantification Settlement Agreement

		Law Offices of Patrick J. Maloney

		The IRWMP suggests that a “host of technical problems and institutional issues covering Southern California and Lower Colorado River geography were resolved by the QSA/Transfer Agreements ... .” (p. 1-9) 

The plan further notes that the QSA created “changed circumstances under which IID must manage the major water source of the Imperial Region. Specifically, resolution of the interregional and interstate conflicts resulted in supply constraints for IID customers that now must be resolved at the local level. 

QSA/Transfer Agreements and related Colorado River operating policies represent the baseline conditions for the IRWMP.” (p. 1-10). The plan relies on the QSA and an apparent unstated interpretation of the several decisions in reaching many of the conclusion throughout the report, e.g., Executive Summary; Chapters 1, 5, 8 and 11. 

Absent from the plan is any reference to the fact that the QSA/Transfer Agreements have been the subject of litigation since late 2003. Whether or not they will be validated is yet to be determined. See Morgan/Holtz Parties Opening Remand Brief filed in the QSA Coordinated Civil Cases, JCCP No. 4353, on September 10, 2012; sections I., II., and IV (enclosed); August 1, 2012 Final Status Conference Order regarding QSA remand trial. 

What affect the QSA may have on “IID customers” and what, if any, constraints on water availability for the Imperial Valley it entails is not yet determined. The future of the QSA is unknown -- something IID has itself acknowledged. Over the past year IID has been working on its “QSA Plan B for Protecting Water Rights, the Imperial IRWMP Page September 14, 2012 2 Environment, and the People of Imperial Valley.”

 Attached is the final Plan B report provided to IID and the public on September 5, 2012, which will be the subject of one of the agenda times for the IID Board meeting on September 18, 2012 (along with several Resolutions that may likewise impact the QSA and hence Valley water availability). 

Before a final Imperial IWRMP is approved and/or implemented, the plan needs to incorporate alternatives for regional water resource management that include the possibility that there will be no QSA or there will be a renegotiated QSA. This would impact the availability of Imperial water for purposes envisioned in the plan.

		Comment noted. The QSA/Transfer Agreements are part of existing water management standard for IID water supplies; and, while QSA/Transfer Agreements have been subject to litigation since 2003, they are currently valid and effective agreements.  The IRWMP must address the status of circumstances known at this time.  The IRWMP will be updated according to Section 8 of the Executive Summary, and any changes in circumstances will be addressed at that time. 
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This appendix examines the opportunities and challenges of augmenting water supplies through the construction of capital projects.  The conceptual projects evaluated in this section are: desalination of brackish water and recycling of municipal wastewater.  

The desalted or recycled water would either be used directly by a new water demand (for example, a geothermal power plant), or would be delivered to a current use that would then forego the use of the Colorado River.  Under the latter concept, desalted or recycled water produced would be provided to a current user in lieu of the delivery of Colorado River water delivered by IID.  The water would be added to IID’s overall water supply portfolio since it is a ‘new’ water supply that would have otherwise not been available.  The new water produced could be credited to the regional water portfolio or to an industrial water account managed by IID.  Water from the industrial water account could then be apportioned or credited to the new demands by IID.  These new water users would pay for the projects and take delivery of raw Colorado River water from IID.    

These projects are developed at a reconnaissance or concept level using the available data including site specific data provided by previous studies, communications with local agencies, and aerial photography.  Unit cost data includes IID-specific data from the IID Definite Plan and cost curves developed by EPA (EPA 2001) and by Reclamation (Reclamation 2003).  

The level of detail included in the definition of each project is intended to allow for identification of technical feasibility, major implementation challenges, approximate costs, and for comparison of the alternatives.  

At this point in time, a consensus on the appropriate ranking criteria has not been developed.  Thus, projects have not been eliminated unless there is clearly a fatal flaw.
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The purpose of this section is to evaluate opportunities to use brackish groundwater or drain water for MCI uses after desalination.  It investigates a broad range of concepts for desalination of brackish water.  Each project includes development of a brackish water source, a desalination plant, brine disposal, and conveyance of the product water to customers.    Both groundwater and surface water from drains and rivers are evaluated as source water.  The desalination plants are assumed to use reverse osmosis (RO) as the treatment process.  Brine disposal either in evaporation ponds or by deep well injection in existing wells at geothermal plants or in new wells is examined.  Consideration is given to delivering the desalted project water to geothermal power plants, general municipalities, industrial use, or to the IID distribution system.    

[bookmark: _Toc240873080][bookmark: _Toc240873766]N.1.1.1	Elements of desalination projects

This section describes the elements that were combined to configure this integrated set of project alternatives and design considerations.  Project Scoping Report – Review and Evaluation of Water Management Strategies (June 2009) has a more complete description of the desalination, groundwater development, groundwater banking, and agricultural water management strategies that were used to configure this set of integrated project alternatives.  

Source Water

Drainage and River Water

Even after implementation of the IID Definite Plan there will be opportunities to capture drain water before it reaches the New or Alamo River, or to divert water from the New or Alamo River before it reaches the Salton Sea.  This would serve to prevent loss of this water and make it subject to management and delivery by IID.  River diversions would be more complicated to develop and subject to impacts from flooding.  Mitigation for the effects to drain or riparian habitats will likely be required and would be a significant cost component.  

Groundwater Well Fields

Groundwater is considered a new source of supply for IID.   Groundwater in the East Mesa area and central part of the Imperial Valley is brackish and unacceptable for direct use by MCI sectors without treatment.  It is estimated that there is about 0.8 MAF in the shallow aquifer and up to 24 MAF of groundwater storage in the intermediate aquifer and deep aquifer. Of the groundwater in storage about 2 MAF has a low enough TDS to be developed for the desalination plants.  The water quality in the deeper aquifer is of poor quality and should not be used for the source water supply.  

Desalination of brackish groundwater would remove water currently in storage in the groundwater basin by virtue of the historical losses from the irrigation system delivery canals.  Natural recharge is limited and the safe or sustained yield is negligible.  Developing the groundwater would deplete groundwater storage over time and recharge projects may be developed to mitigate the groundwater pumping.  

In certain locations within the Imperial Valley the groundwater temperatures can range from 180 to 300 degrees Fahrenheit. In order for the hot water to undergo the reverse osmosis process it will need to be cooled to around 100 degrees Fahrenheit.  Without cooling, the water would damage the membranes. 

The project yield would be based on the annual and total amount of water that is determined permissible for development based on how much water could be removed without causing negative consequences such as land subsidence.  Three annual volumes were assumed and tested:  5,000 AFY, 25,000 AFY, and 50,000 AFY. To determine the number of wells needed to supply the desalination plants with enough source water to produce those volumes of product water.  A plant efficiency had to be estimated. Factors that affect plant efficiency include TDS, groundwater temperature, and blending volume. With these variables the calculation of the plant efficiency was assumed to range from 70 to 80 percent. To determine the quantity of wells needed a 75 percent operating efficiency was assumed which indicates approximately 66,000 AFY, 33,000 AFY, and 6,000 AFY of source water would be needed to achieve the desired volumes. 

Well fields were sized and costs determined to produce these annual amounts. There are six areas that have been selected as potential locations for desalination plants and well fields. These locations were initially selected due to their proximity to KGRA. The desalination plant and well field locations are: South Brawley KGRA – Keystone, East Brawley KGRA, East Mesa, South Salton Sea KGRA, South Salton Sea – East, and the Heber KGRA. 

The well fields were designed based on the detailed analysis of groundwater presented in Appendix B.  Design assumptions were made based on available data gathered on aquifer characteristics, water quality, water temperature, location of KGRAs, conveyances, and surface water supplies.   

Desalination Facilities

Based on the various desalination treatment technologies, RO is recommended for application to projects identified in the IID Plan.  RO plants use semi-permeable membranes to separate fresh water from salt water.  The brackish water is forced at very high pressures through tightly wrapped membranes to produce fresh water and a brine waste stream.   Two concepts were investigated; large central plants and smaller satellite plants.  Sitting considerations included:

· Types of available source water supply 

· Proximity to the potential demands or markets for the water produced

· Access to power

· Avoidance of environmental constraints 

· Land ownership 

· Brine disposal 

For purposes of comparison, desalination plant facilities were located near the KGRA since geothermal demands are anticipated to be the largest increase in water use over the planning period. The assumed TDS for the delivered water is 650 mg/L.

The evaluation of cost estimates were based on the U.S. Bureau of Reclamation’s Desalting Handbook for Planners (Reclamation 2003).  Based on this handbook, the most cost effective technology for desalting brackish water is RO.  Significant factors affecting the cost of brackish water reverse osmosis plants include:

· The temperature of the source water:  The brackish groundwater sources in the Imperial Valley are generally in the range of 180 to 300 degrees, although data is very limited.  RO membranes are damaged by water temperatures over 100 degrees.  It is feasible – at a cost and with a significant loss of water – to cool water with an initial temperature of 180 degrees with cooling towers.  This investigation includes the cost of cooling source water to 100 degrees to avoid damage to the membranes.  

· Suspended solids in the source water:  Suspended solids need to be filtered out of the source water prior to the RO process.  Thus, surface water requires significantly more filtering than groundwater.

· TDS levels of the source water:  The TDS level, and the levels of specific ions, impacts the selection of membranes and other details of the design.  Also, the TDS level impacts the allowable blending of a source water.  The TDS levels used in this investigation are based on limited data.  It is likely that actual TDS levels vary enough to significantly affect cost.

· Desired TDS levels in the product water:  This investigation has assumed that the product water will have a TDS level of 650 ppm, similar to that of Colorado River water.  It is likely that if the IID pursues construction of a desalination plant there will be discussions and negotiations with the end user and a contract will be entered specifying the desired TDS.  It is possible that the end user may be willing to pay the added cost of reducing TDS levels below those of the Colorado River.

· Post treatment:  If the product water is to be delivered to a municipal and industrial system, then post treatment will be needed to control the corrosiveness of the water.  If the product water is delivered to the IID’s distribution system, it is likely that blending within the distribution system will solve this issue.  Delivery to the distribution system will probably also eliminate the need for regulatory storage.

Conveyance/Use and Market

Alternative uses have been considered including geothermal, agricultural, and other municipal uses.  Each will have variable conveyance costs.  

If well fields were located adjacent to canals or drains that extend to the desalination plants, the drains could be used to convey source water to the plant instead of more costly piping. Capital project alternatives have been created that outline the use of this approach.  

There are two concepts for the use of desalinated water. Desalinated water could be delivered directly to meet the water demands of proposed projects.  Desalinated water could also be put into the IID canals, accounted for as new water in the IID portfolio, and then apportioned to proposed new demands for use even if not directly delivered to the point of demand. 

Brine Disposal

Desalinated brackish groundwater or drain water may become a viable option, but there are a host of constraints related to brine concentrate management that would need to be overcome.  The primary impediment to brackish water desalting is the need for infrastructure that would facilitate, in an environmentally acceptable way, the production of high quality water and the disposal of concentrate discharge.  There are many existing facilities, both national and internationally, that have overcome the obstacle and have successfully been permitted.

For purposes of brine management resulting from inland facilities located within Imperial Valley, the major strategies for brine disposal would be limited to four general categories: 1) deep well injection with new wells, 2) deep well injection at existing or proposed power plants by co-locating, 3) evaporation ponds, and 4) salt disposal ponds at the Salton Sea being developed as part of the recovery strategy. These four general categories are further discussed below.

1) Deep Well Injection with New Wells

Typically with the deep well injection method, desalting concentrate is injected into unusable groundwater aquifers through new wells installed in depths that vary from a few hundred feet to several thousand feet.  An alternative to drilling new injection wells could involve utilizing existing geothermal wells that are no longer in use.  Both alternatives can only occur in areas where large volumes of concentrate can be accepted by the aquifers.  Therefore, additional study of the site specific geological and hydrological conditions is needed to determine the suitability of porous aquifers.  Also the constituent makeup of the brine concentrate must be compatible with the aquifers and the injection wells.       

This method of brine disposal is considered the most cost effective as compared with other systems in practice for land based desalination plants.  However, there are drawbacks to this technology.  The drawbacks include: 1) selection of suitable well site, 2) costs involved in conditioning the waste brine, 3) possibility of corrosion and subsequent leakage in well casing, 4) seismic activity that could cause damage to the well and subsequently result in groundwater contamination, and 5) uncertainty of well half-life.

Permits for deep well injection are regulated by the U.S. Environmental Protection Agency (EPA) and also mandated by the State in most cases.  A National Pollutant Discharge Elimination System (NPDES) permit may be sufficient; however, the Underground Injection Control (UIC) program and State agencies may require additional permitting. For additional discussion on permitting and regulatory constraints refer to Appendix I, Regulatory and Permitting Requirements.

Using aquifers as storage for brine disposal requires the use of aquifers that are too saline to be used for drinking water or agricultural uses. Geothermal energy plants are currently using deep injection wells to dispose of brine from their facilities. To determine the proper location to site an injection well the depth to the saline aquifer needs to be known. The saline aquifer also needs a cap or impermeable layer above it to keep the water pumped for storage from migrating up into the drinking water aquifers. 



2) Deep Well Injection with Existing Wells or Proposed Power Plants (co-location)

To determine the general depth within the different KGRA wells, logs from geothermal injection wells were analyzed to determine the depth of the aquifer they are using for storage. Based on six well logs throughout the central Imperial Valley the range for the injection well depths is from about 5,000 feet to 9,000 feet. The depth to the seals placed in the wells to prohibit the upward migration of the stored water ranges from 1,500 feet to 5,000 feet below ground surface. Due to the variability of the seal depths further research will be required to determine the well design and depth needed for the injection well.  Depth will vary depending on the location in the Imperial Valley.

When a desalination plant is proposed to serve a small number of geothermal plants there may be opportunities for collaboration between the desalination plant and the geothermal plant.  These opportunities may include joint use of facilities such as cooling towers and injection wells, optimization of water quality for the intended use, or more efficient use of power generated by the geothermal plant.

Surface water discharge is the most frequent discharge concentrate disposal method used for brackish water plants. It involves discharging the effluent directly into a larger body of water such as a river or a stream or to a power plant outfall system.  The brine concentrate would be mixed with the power plant cooling water within the outfall line prior to the discharge. Power plants typically require substantial flows of cooling water; therefore, providing ample opportunity for mixing and dilution of the concentrate with the cooling water waste stream.  

The Clean Water Act (CWA) has mandated the development of standards and regulations for all wastewater discharges to surface water.  For desalination, a NPDES permit must be filed.  In order to obtain the permit, the brine concentrate must meet water quality standards that apply to the body of water it will discharge to.

3) Evaporation Ponds

Evaporation ponds dispose of reject brine from inland desalination plants by discharging the concentrate to ponds, where it is evaporated to dryness for final disposal in an appropriately designated landfill for non-hazardous waste.  It is generally suitable for small inland desalination plants located in arid and semi-arid areas due to high evaporation rates.  Evaporation ponds are relatively easy to construct, require low maintenance and little operator attention.  In many instances, evaporation ponds are frequently the least costly means of brine disposal, especially in areas with high evaporation rates and low land costs.  Figure N-1 illustrates the anticipated quantity of salt generated as a function of volume brine stream.  It is expected that 35 acres of land will be required per 1 MGD of capacity.  Additional assumptions include approximately 25 to 33 percent brine generated from total product water.  

[bookmark: _Toc240873706][image: ]Figure N-1.  Acre-Feet Salt Deposited Based on Brine Stream Flow

The principal environmental concern associated with evaporation pond disposal is the potential contamination of underlying potable water aquifers.  The ponds generally require an impermeable liner, primarily composed of clay or synthetic materials, to prevent leakage.  Double lining is strongly recommended with leakage sensing probes installed between layers of pond lining.  

Another concern is the presence of sufficient concentrations of potentially toxic elements in the concentrate that may limit the use of this type of disposal.  For example, in the San Joaquin Valley, the presence of selenium in agricultural drainage water generally makes this form of disposal unacceptable.  Other waste products, such as cleaning chemicals, produced by desalination plants may be mixed in with the reject brine.  

Evaporation ponds do not require permits under the NPDES or UIC program, as long as the responsible party can provide conclusive evidence that no leakage will occur.  Therefore, liner installation must be carried out with care since sealing of joints is critical in preventing leakage.  Commonly, users of evaporation ponds acquire NPDES permits, rather than prove no leakage is possible.

4) Discharge to the Salton Sea

As part of the Salton Sea Restoration Project, the U.S. Bureau of Reclamation and the Salton Sea Authority conducted the Salton Sea Salinity Control Research Project (Project) at the Salton Sea Test Base from July 2000 until December 2002. The goal of this Project was to further understand the use of evaporation ponds to evaporate Salton Sea water, as well as to understand the issues related to disposing of the salt deposits that likely would be produced from using these systems or any other salt concentrating technology.  To date, the Project facilities remain and are comprised of a series of interconnecting evaporation ponds and cells.  The possibility of using existing evaporation ponds, co-located by the Salton Sea, exists and should be considered. 



Another variation evaluating discharge to the Salton Sea is to directly discharge brine concentrate directly to the Sea.  The Salton Sea is a congressionally authorized repository for irrigation drain water from the Imperial and Coachella Valleys, and currently receives about 1.3 million acre-feet (maf) of inflow annually and annually looses about this amount from evaporation. Most of the annual inflow is irrigation drain water with less than eight percent coming from annual precipitation within the basin (Cohen et al. 1999). There are three water quality issues associated with the Salton Sea: salinity, nutrient loading, and selenium.



Approximately four million tons of dissolved salts, 15,000 tons of nutrients

(Cohen et al. 1999), and about 9 tons of selenium (Setmire and Schroeder 1998) enter the sea annually. Since its most recent filling in 1905, the Salton Sea has experienced several periods of fluctuating water levels. However, as economic pressures change and the need for domestic water in southern California continues to increase, it appears that a prolonged period of reduced inflow is currently underway.  High evaporative loss (5 to 6 feet annually) and reduced inflow in the future has lead to reduced volume and surface area with increasing salinity levels.  With the health of the Sea naturally diminishing and transforming more and more to a salt sink, utilizing the sea as a location to receive brine discharge becomes a consideration. 



Further discussion on regulatory and permitting requirements associated with each brine disposal method is further discussed and summarized in Appendix I, Permitting and Regulatory Requirements.



Groundwater Recharge and Banking

To mitigate the effects of groundwater pumping in the East Mesa and to store a volume of water during under-run years, groundwater banking and recharge facilities could be used in the East Mesa area. These facilities could be constructed on the old unlined portion of the Coachella Canal or new ponds could be developed and used to recharge or bank water in the aquifer below the east mesa. Appendix B describes the characteristics of the aquifer beneath the East Mesa and the basis of design for the unlined canal recharge facilities. 

Based on historical data there is a potential for 15,000 to 250,000 AFY of under-run that could be banked by IID.  Appendix F, created by NRCE, describes the quantity of water available for IID recharge and groundwater banking efforts.  

In the future, banking efforts could also be conducted with CVWD by using banking and recharge facilities provided by CVWD; or new facilities constructed that would involve exchange with CVWD as described in the alternatives discussion below.

[bookmark: _Toc236631235][bookmark: _Toc236631433][bookmark: _Toc236631561][bookmark: _Toc240873081][bookmark: _Toc240873767]N.1.2	Project Alternatives

[image: Figure____KGRA]Table N-1 presents a matrix of project elements that were configured to build varying project alternatives within six different KGRAs.  Each area was evaluated for a desalination plant is listed below with the reasons they have been considered (Figure N-2). The formulation of the capital project alternatives tests the relative costs of the major elements within each alternative. An equivalent annual cost of $600 per acre-foot or more or a yield less than 5,000 acre-feet/year is considered a fatal flaw. Details pertaining to aquifer hydraulic characteristics, well field design, water quality, and water temperature are located in Appendix B. [bookmark: _Toc240873707]Figure N-2.  Study Areas for Potential Capital Project Alternatives. Blue Ovals represent the general locations studied for Desalination Plant feasibility







The Keystone area was chosen for alternatives 1 through 6 because it is planned for future MCI development; agricultural lands are not as productive as other areas; this location would be able to obtain water from a well field, IID drains, or the Alamo River; and it is close to IID irrigation distribution facilities.  Treated water could also be used directly for MCI purposes.  



The East Brawley KGRA area was selected for alternatives 7 through 10 because it is planned for future geothermal development; this location would be able obtain water from a well field, and it is close to IID irrigation distribution facilities.  Treated water could also be used directly for MCI purposes.  The well field is located in East Brawley KGRA which is adjacent to the East Mesa and would benefit from recharge efforts in the East Mesa.



The East Mesa KGRA was selected for alternatives 11 through 13 because of the proximity to geothermal power plants; this location would be able obtain water from a well field.  Treated water could also be used for agricultural use.  



The South Salton Sea KGRA area was selected for alternatives 14 and 15 because of the proximity to geothermal power plants and would be able to obtain water from the Alamo River.  The use of surface water would not impact the groundwater basin therefore would not cause groundwater depletion or subsidence.  Treated water could be used for municipal and industrial use.  



The South Salton Sea KGRA – East Side area was selected for alternative 16 because of the proximity to geothermal power plants and source water would be obtained from a small well field.  Treated water could be used for municipal and industrial use.  



The Heber KGRA area was selected for alternative 17 because of the proximity to geothermal power plants and source water would be obtained from a small well field.  Treated water could be used for municipal and industrial use.  











Imperial Integrated Regional Water Management Plan 

Appendix N

Imperial Integrated Regional Water Management Plan 
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[bookmark: _Toc240873082][bookmark: _Toc240873768]N.1.2.1	 Desal Alternative 1- 50,000 AF Keystone Desalination with Well Field 

Description

A 50,000 AF Desalination Plant would be located in the South Brawley KGRA.  The exact location has not been determined (Figure N-3). The facility was sited to allow for estimation of conveyance costs.  The purpose of this alternative is to develop the cost for providing 50,000 AFY of groundwater to a desalination plant without the use of recharge or groundwater banking facilities. The source water would be from a well field located in the East Brawley KGRA and consisting of 21 wells drilled to an average depth of 900 feet, producing 2,000 gpm for a total production capacity of about 42,000 gpm.  The wells were located to avoid impacts to habitat and permitting issues related to BLM lands.  The wells are connected by pipelines leading to an 11 mile trunk line that will convey the water to the plant; would be sited in existing easements and rights-of-way; and will cross the Alamo River.  Total dissolved solids concentration of 1,900 mg/L is assumed.  Water temperature from this well configuration is anticipated to be about 170 degrees Fahrenheit.  This will necessitate cooling the water prior to treatment to protect membranes and maintain plant efficiency.  



The produced water would be conveyed to IID facilities for distribution to agricultural uses.  Brine disposal will be through injection of the water to the deeper, highly saline formations beneath the plant using five new injection wells.   If geothermal plants were to be co-located in the future, there could be an opportunity to partner on wells that would recover the hot water and inject the brine stream from the Desalination Plant.  



This alternative relying solely on groundwater would result in a large groundwater depletion and decline in groundwater levels that could lead to migration of poor quality water and/or land subsidence.  Because this was an unacceptable level of impact this was considered a fatal flaw and this project alternative was eliminated from further consideration.

[bookmark: _Toc240873708] Figure N-3.  Desal Alternative 1

[image: Fig 7]


Costs  

[bookmark: _Toc240430623][bookmark: _Toc240873539]Table N-2.  Desal Alternative 1 – 50KAF Keystone Desalination with Well Field (May 2009 price level, 4% real interest rate, 30 year project life)

Direct Capital Costs, May 2009 Price Level

Total

Desal Plant

70,700,000

            

 

Source water development, collection and transmission - well water

142,519,509

    

 

Recharge Facilities

-

                     

 

Concentrate Disposal - New Injection Wells

9,000,000

         

 

Mitigation Costs (reduced flow from drains)

-

                           

 

Product Water Distribution

10,968,000

      

 

Working capital (2 months of O&M costs per Reclamation, Page D-20)

1,490,000

         

 

Direct Capital Costs May 2009 Price Level

234,677,509

$  

 

Indirect Capital Costs (as percent of direct costs UON)

Freight and Insurance 5 % of direct capital cost

4,160,000

         

 

Owner's direct expense, 10 % of direct capital cost

23,470,000

      

 

Construction Overhead, 15 % of direct capital cost

12,470,000

      

 

Interest During Construction for half of construction period

7,040,325

         

 

Indirect Capital Costs (as percent of direct costs UON)

47,140,325

$    

 

Capital Cost

281,817,834

$  

 

Annual O&M costs, May 2009 Price Level

13,149,000

$    

 

Financial Analysis - cost per acre-foot

Equivalent annual cost

29,447,000

$    

 

Product Water, acre-feet

50,000

                     

 

Equivalent annual cost per acre-foot

589

$                  

 

Unacceptable decline in groundwater levels.        Not Feasible



[bookmark: _Toc240873083][bookmark: _Toc240873769]N.1.2.2	Desal Alternative 2 - 50,000 AF Keystone Desalination with Well Field and Groundwater Recharge

Description 

The purpose of this alternative is to add groundwater recharge and groundwater banking facilities to the East Mesa to minimize the potential negative effects on the groundwater basin and reduce groundwater depletion. It has the same groundwater source elements as discussed in alternative 1. For purpose of the analysis, it was assumed that the old Coachella Canal would be developed to provide for recharge and banking of Colorado River water that is available in years where there is an under-run (Figure N-4).  The amount of Colorado River water to be banked was assumed to vary from 15,000 AFY to 250,000 AFY based on the analysis described previously. 

New East Mesa Recharge Ponds.  The project goal would be to mitigate for 50,000 AFY of the groundwater impacts but there could still be some depletion of the groundwater basin.  The aquifer is currently full and some period of groundwater development may be needed to optimize groundwater recharge operations.  IID development, management and operations of local groundwater recharge facilities have multiple benefits and the feasibility of recharge in the East Mesa merits further review.  The alternative is technically feasible and will be further compared to other alternatives.

Appendix F describes the potential under-runs that may be available for groundwater recharge and different groundwater banking scenarios. 

Variants

A variant on this theme would be to develop dedicated groundwater recharge basins in the East Mesa.  This would be constrained due to ownership and management by the Bureau of Land Management (BLM), the existence of sensitive habitats, and ability to obtain easements and rights-of-way.   There could be a possibility for land exchange to overcome some of the potential constraints.  

[bookmark: _Toc240873709]Figure N-4.  Desal Alternative 2
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Costs 

[bookmark: _Toc240430624][bookmark: _Toc240873540]Table N-3.  Desal Alternative 2 – 50KAF Keystone Desalination with Well Field and Groundwater Recharge  (May 2009 price level, 4% real interest rate, 30 year project life)
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[bookmark: _Toc240873084][bookmark: _Toc240873770]N.1.2.3	Desal Alternative 3 - 50,000 AF Keystone Desalination with Well Field, Groundwater Recharge and MCI Distribution

Description

The purpose of this alternative is to use the same elements as alternative 2 with the addition of delivery of product water to municipal and industrial users (Figure N-5). The water will be conveyed by pipelines leading to the local water treatment plants for distribution to the Keystone development and the City of Brawley.  



The delivery of the product water to the water treatment plants would require further planning to evaluate the quantity of water that can be accepted by the plants and to determine the quantity of water needed for municipal and industrial use.

Though technically feasible, this project exceeded to $600/AF cost threshold and is infeasible.

Variants

· New East Mesa Recharge Ponds.  A variant on this theme would be to develop dedicated groundwater recharge basins in the East Mesa.



· Municipal Water Delivery. A variant on this alternative would be to supply the cities of Imperial, El Centro and Calexico with product water.  This could result in future economies of scale.  Additional benefits could be related to increased reliability of MCI supply in the event of catastrophic failure of the All American Canal. Further research would need to be conducted to cost this addition to the alternative and to determine the quantity that would be required for delivery.  



[bookmark: _Toc240873710]Figure N-5.  Desal Alternative 3
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Costs

[bookmark: _Toc240430625][bookmark: _Toc240873541]Table N-4.  Desal Alternative 3 – 50KAF Keystone Desalination with Well Field and Groundwater Recharge and MCI Distribution (May 2009 price level, 4% real interest rate, 30 year project life)
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[bookmark: _Toc240873085][bookmark: _Toc240873771]N.1.2.4	Desal Alternative 4- 50,000 AF Keystone Desalination with Alamo River

Description

The purpose of this alternative would be to supply a 50,000 AFY desalination plant with a surface water supply from the Alamo River (Figure N-6). This alternative would not impact the groundwater aquifer. The plant would be located in the South Brawley KGRA and the exact location has not been determined.  The facility was sited to allow for estimation of conveyance costs.  The source water from the Alamo River would have an assumed TDS of about 3,000 mg/L.  Water temperature from the river is anticipated to be about 75 degrees Fahrenheit which will not necessitate cooling the water prior to treatment. 

The product water would be conveyed to IID facilities for distribution to agricultural uses.  Brine disposal will be through injection of the water to the deeper, highly saline formations beneath the plant using five new injection wells.  If geothermal plants were to be co-located in the future, there could be an opportunity to partner on wells that would inject the brine stream from the Desalination Plant.  

[bookmark: _Toc240873711]Figure N-6.  Desal Alternative 4

[image: Alt 04-02 Keystone_50k_RDA]Variants

· IID Drain Water Capture.  A variant on this alternative would be the use of source water collected from IID drains instead of the Alamo River. Under this concept approximately 60,000 AF would be collected from a canal near the terminus of the Rose, Holtville, and Central drain. Sump pumps would be installed at the Rose and Holtville drains near the Alamo River to control impacts related to loss of drain water. Central drain water would be collected and conveyed down the Mesquite Drain for collection at the Rose Drain sump.  This variant may have less regulatory constraints and may be more cost effective as compared to an Alamo River diversion.  Further research would be needed to determine if the Alamo River or the IID drains are the best source for the desalination plant source water. 

Costs

[bookmark: _Toc240430626][bookmark: _Toc240873542]Table N-5.  Desal Alternative 4 – 50KAF Keystone Desalination with Alamo River (May 2009 price level, 4% real interest rate, 30 year project life)
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[bookmark: _Toc240873086][bookmark: _Toc240873772]N.1.2.5	Desal Alternative 5 - 25,000 AF Keystone Desalination with Well Field, Groundwater Recharge and Evaporation Ponds

Description 

The purpose of alternative 5 is to use the elements from alternative 1 with three changes (Figure N-7). The quantity of wells will be reduced from 21 to 10 to supply 25,000 AFY of product water.  Groundwater recharge and banking facilities are included in the East Mesa to minimize the potential negative effects on the groundwater basin and reduce groundwater depletion.   For purpose of the analysis, it was assumed that the old Coachella Canal would be developed to provide for recharge and banking of Colorado River water that is available in years where there is an under-run.  The amount of Colorado River water to be banked was assumed to vary from 15,000AFY to 250,000 AFY. Appendix F describes the potential under-runs that may be available for groundwater recharge and different groundwater banking scenarios. The third addition is the use of evaporation basins instead of injection wells to dispose of the brine water.



The alternative is not economically feasible due to the cost of the evaporation ponds.  



[bookmark: _Toc240873712]Figure N-7.  Desal Alternative 5
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Variants

· New East Mesa Recharge Ponds.  A variant on this theme would be to develop dedicated groundwater recharge basins in the East Mesa.  



· Salton Sea Salt Disposal Ponds.  A variant on the evaporation basins would be to create evaporation basins in conjuncture with the Salton Sea Restoration plan. The brine could be disposed in borrow pits that may be created during the restoration process. This variant will require further research to determine its feasibility and practicality. Using Figure N-1 it is expected that 35 acres of land will be required per 1 MGD of capacity.  Further research needs to be conducted to determine the feasibility of this variant.

Costs  

[bookmark: _Toc240430627][bookmark: _Toc240873543]Table N-6.  Desal Alternative 5 – 25KAF Keystone Desalination with Well Field, Groundwater Recharge and Evaporation (May 2009 price level, 4% real interest rate, 30 year project life)
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[bookmark: _Toc240873087][bookmark: _Toc240873773]N.1.2.6	Desal Alternative 6 - 25,000 AF Keystone Desalination with Well Field

Description 

The purpose of this alternative was to use the elements in alternative 1 and compare the feasibility of using a 25,000 AFY desalination plant located in the South Brawley KGRA instead of a 50,000 AFY plant (Figure N-8).  The exact location has not been determined.  The facility was sited to allow for estimation of conveyance costs.  The source water would be from a well field located in the East Brawley KGRA and consisting of 10 wells drilled to an average depth of 900 feet producing 2,000 gpm for a total production capacity of about 21,000 gpm.  The project would pump 750,000 AF over the 30-year project life.  The wells are connected by pipelines leading to an 11-mile trunk line that will convey the water to the plant; would be sited in existing easements and rights-of-way; and will cross the Alamo River.  Total dissolved solids concentration of 1,900 mg/L is assumed.  Water temperature from this well configuration is anticipated to be about 170 degrees Fahrenheit.  This will necessitate cooling the water prior to treatment to protect membranes and maintain plant efficiency.  



The produced water would be conveyed to IID facilities for distribution to agricultural uses.  Brine disposal will be through injection of the water to the deeper, highly saline formations beneath the plant using three new injection wells.   If geothermal plants were to be co-located in the future, there could be an opportunity to partner on wells that would inject the brine stream from the Desalination Plant. 



This project would rely solely on groundwater and would result in groundwater depletion.  The project exceeds the $600 per AF threshold and is eliminated from future consideration.

[bookmark: _Toc240873713]Figure N-8.  Desal Alternative 6

[image: Fig 7]



Costs 

[bookmark: _Toc240430628][bookmark: _Toc240873544]Table N-7.  Desal Alternative 6 – 25KAF Keystone Desalination with Well Field (May 2009 price level, 4% real interest rate, 30 year project life)
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[bookmark: _Toc240873088][bookmark: _Toc240873774]N.1.2.7	Desal Alternative N - 25,000 AF East Brawley Desalination with Well Field 

Description

The purpose of this alternative is to determine the feasibility of a 25,000 AFY desalination plant located in the East Brawley KGRA using groundwater without recharge or groundwater banking facilities (Figure N-9).  The exact location has not been determined.  The facility was sited to allow for estimation of conveyance costs.  The source water would be from a well field located in the East Brawley KGRA and consisting of 10 wells drilled to an average depth of 900 feet producing 2,000 gpm for a total production capacity of about 21,000 gpm.  The wells are connected by pipelines to convey the water to the plant; would be sited in existing easements and rights-of-way.  Total dissolved solids concentration of 1,900 mg/L is assumed.  Water temperature from this well configuration is anticipated to be about 170 degrees Fahrenheit.  This will necessitate cooling the water prior to treatment to protect membranes and maintain plant efficiency.  



The produced water would be conveyed to IID facilities for distribution for agricultural uses.  Brine disposal will be through injection of the water to the deeper, highly saline formations beneath the plant using three new injection wells.   If geothermal plants were to be co-located in the future, there could be an opportunity to partner on wells that would recover the hot water and inject the brine stream from the Desalination Plant.  



This project would rely solely on groundwater and would result in large groundwater depletion.  

[bookmark: _Toc240873714]Figure N-9.  Desal Alternative 7
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Costs 

[bookmark: _Toc240430629][bookmark: _Toc240873545]Table N-8.  Desal Alternative 7 – 25KAF East Brawley Desalination with Well Field (May 2009 price level, 4% real interest rate, 30 year project life)
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[bookmark: _Toc240873089][bookmark: _Toc240873775]N.1.2.8	Desal Alternative 8 - 25,000 AF East Brawley Desalination with Well Field and Groundwater Recharge

Description

The purpose of this alternative is to use the elements from alternative 7 and add groundwater recharge facilities in the East Mesa to mitigate groundwater pumping effects (Figure N-10). For purpose of the analysis, it was assumed that the old Coachella Canal would be developed to provide for recharge and banking of Colorado River water that is available in years where there is an under-run.  The amount of Colorado River water to be banked was assumed to vary from 15,000 AFY to 250,000 AFY based on the analysis described previously. Appendix F describes the potential under-runs that may be available for groundwater recharge and different groundwater banking scenarios. 

[bookmark: _Toc240873715]Figure N-10.  Desal Alternative 8

[image: Alt 08-02 East Brawley 25k_RDA]

This project would mitigate for most of the groundwater impacts but could result in some groundwater depletion of the groundwater basin.  The aquifer is currently full and some period of groundwater development may be needed to optimize groundwater recharge operations.  IID development, management, and operations of local groundwater recharge facilities have multiple benefits and the feasibility of recharge in the East Mesa merits further review.

Variants

East Mesa Recharge Facilities.  A variant on this theme would be to develop dedicated groundwater recharge basins in the East Mesa.  This would be constrained due to ownership and management by the BLM, the existence of sensitive habitats, and ability to obtain easements and rights-of-way.   There could be a possibility for land exchange to overcome some of the potential constraints.  



Costs  

[bookmark: _Toc240430630][bookmark: _Toc240873546]Table N-9.  Desal Alternative 8 – 25KAF East Brawley Desalination with Well Field and Groundwater Recharge (May 2009 price level, 4% real interest rate, 30 year project life)
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[bookmark: _Toc240873090][bookmark: _Toc240873776]N.1.2.9	Desal Alternative 9 - 25,000 AF East Brawley Desalination with Well Field, Groundwater Recharge and MCI Distribution

Description 

The purpose of this alternative is to use all the elements in alternative 8 and add a product water delivery pipeline from East Brawley to the Keystone area and the City of Brawley for municipal and industrial use (Figure N-11).  The product water will be delivered through approximately 19 miles of pipeline to the Keystone area and the City of Brawley water treatment plant. This source of water would also provide benefits as a contingency to catastrophic failure of the Coachella Canal and the All American Canal.



The delivery of the product water to the water treatment plants would require further planning to evaluate the quantity of water that can be accepted by the treatment plants and be supplied for municipal and industrial use. The alternative is technically feasible and will be further compared to other alternatives.   

[bookmark: _Toc240873716]Figure N-11.  Desal Alternative 9
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Costs 

[bookmark: _Toc240430631][bookmark: _Toc240873547]Table N-10.  Desal Alternative 9 – 25KAF East Brawley Desalination with Well Field and Groundwater Recharge and MCI Distribution (May 2009 price level, 4% real interest rate, 30 year project life)
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[bookmark: _Toc240873091][bookmark: _Toc240873777]N.1.2.10	Desal Alternative 10 - 5,000 AF East Brawley Desalination with Well Field 

Description

The purpose of this alternative is to determine the feasibility of a 5,000 AFY desalination plant supplied by groundwater located in the East Brawley KGRA (Figure N-12).  The exact location has not been determined.  The facility was sited to allow for estimation of conveyance costs.  The source water would be from a well field located in the East Brawley KGRA and consisting of two wells drilled to an average depth of 900 feet producing 2,000 gpm for a total production capacity of about 4,100 gpm.  The wells are connected by pipelines which will convey the water to the plant; would be sited in existing easements and rights-of-way.  Total dissolved solids concentration of 1,900 mg/L is assumed.  Water temperature from this well configuration is anticipated to be about 170 degrees Fahrenheit.  This will necessitate cooling the water prior to treatment to protect membranes and maintain plant efficiency.  



The product water would be conveyed to IID facilities for distribution to agricultural uses.  Brine disposal will be through injection of the water to the deeper, highly saline formations beneath the plant using one new injection well.   If geothermal plants were to be co-located in the future, there could be an opportunity to partner on wells that would recover the hot water and inject the brine stream from the Desalination Plant.  



This project would rely solely on groundwater and may result in a groundwater depletion and decline in groundwater level that could lead to migration of poor quality water or land subsidence. Further research of the aquifer characteristics should be conducted to determine the sustainability of using groundwater without mitigation through recharge facilities. The alternative is technically feasible and will be further compared to other alternatives.



[bookmark: _Toc240873717]Figure N-12.  Desal Alternative 10
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Costs

[bookmark: _Toc240430632][bookmark: _Toc240873548]Table N-11.  Desal Alternative 10 – 5KAF East Brawley Desalination with Well Field (May 2009 price level, 4% real interest rate, 30 year project life)
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[bookmark: _Toc240873092][bookmark: _Toc240873778]N.1.2.11	Desal Alternative 11 - 25,000 AF East Mesa Desalination with Well Field 

Description

The purpose of this alternative is to determine the feasibility of a 25,000 AFY desalination plant located in the East Mesa KGRA using groundwater without recharge or groundwater banking facilities (Figure N-13). The exact location has not been determined.  The facility was sited to allow for estimation of conveyance costs.  The source water would be from a well field located in the East Mesa KGRA and consisting of 10 wells drilled to an average depth of 900 feet producing 2,000 gpm for a total production capacity of about 21,000 gpm.  The wells are connected by pipelines leading to one-mile long trunk line that will convey the water to the plant; would be sited in existing easements and rights-of-way.  Total dissolved solids concentration of 1,900 mg/L is assumed.  Water temperature from this well configuration is anticipated to be about 170 degrees Fahrenheit.  This will necessitate cooling the water prior to treatment to protect membranes and maintain plant efficiency.  



The product water would be conveyed to the geothermal plants and IID facilities for distribution to agricultural uses.  Brine disposal will be through injection of the water to the deeper, highly saline formations beneath the plant using three new injection wells.   If geothermal plants were to be co-located in the future, there could be an opportunity to partner on wells that would recover the hot water and inject the brine stream from the Desalination Plant.  



This project would rely solely on groundwater and would result in large groundwater depletion.



[bookmark: _Toc240873718]Figure N-13.  Desal Alternative 11
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Costs 

[bookmark: _Toc240430633][bookmark: _Toc240873549]Table N-12.  Desal Alternative 11 – 25KAF East Mesa Desalination with Well Field (May 2009 price level, 4% real interest rate, 30 year project life)
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[bookmark: _Toc240873093][bookmark: _Toc240873779]N.1.2.12	Desal Alternative 12 - 25,000 AF East Mesa Desalination with Well Field and Groundwater Recharge

Description

The purpose of this alternative is to utilize the same elements as alternative 11 with the exception that groundwater recharge and banking facilities are included in the East Mesa to minimize the potential negative effects on the groundwater basin and reduce groundwater depletion (Figure N-14).   For purpose of the analysis, it was assumed that the old Coachella Canal would be developed to provide for recharge and banking of Colorado River water that is available in years where there is an under-run.  The amount of Colorado River water to be banked was assumed to vary from 15,000 AFY to 250,000 AFY.  Appendix F describes the potential under-runs that may be available for groundwater recharge and different groundwater banking scenarios.



[bookmark: _Toc240873719]Figure N-14.  Desal Alternative 12

[image: Alt 12-02 EastMesa_25k_RDA]

This project would mitigate for most of the groundwater impacts, but would still result in some groundwater storage depletion of the groundwater basin.  The aquifer is currently full and some period of groundwater development may be needed to optimize groundwater recharge operations.  IID development, management, and operations of local groundwater recharge facilities have multiple benefits and the feasibility of recharge in the East Mesa merits further review.  The alternative is technically feasible and will be further compared to other alternatives.  



Variants

East Mesa Recharge Facilities:  A variant on this theme would be to develop dedicated groundwater recharge basins in the East Mesa.  This would be constrained due to ownership and management by the BLM, the existence of sensitive habitats, and ability to obtain easements and rights-of-way.   There could be possibility for land exchange to overcome some of the potential constraints.  

Costs  

[bookmark: _Toc240430634][bookmark: _Toc240873550]Table N-13.  Desal Alternative 12 – 25KAF East Mesa Desalination with Well Field and Groundwater Recharge  May 2009 price level, 4% real interest rate, 30 year project life)
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[bookmark: _Toc240873094][bookmark: _Toc240873780]N.1.2.13	Desal Alternative 13 - 5,000 AF East Mesa Desalination with Well Field 

Description

The purpose of this alternative is to reduce the desalination plant from 25,000 AFY to a 5,000 AFY desalination plant located in the East Mesa KGRA and to evaluate and compare small plants if they were to be developed to serve individual geothermal facilities (Figure N-15); for example, if plants were required to develop independent water supplies in lieu of Colorado River Water.  The exact location has not been determined.  The facility was sited to allow for estimation of conveyance costs.  The source water would be from a well field located in the East Mesa KGRA and consisting of two wells drilled to an average depth of 900 feet producing 2,000 gpm for a total production capacity of about 4,100 gpm.  The wells are connected by pipelines leading to a one-mile trunk line which will convey the water to a plant.  Total dissolved solids concentration of 1,900 mg/L is assumed.  Water temperature from this well configuration is anticipated to be about 170 degrees Fahrenheit.  This will necessitate cooling the water prior to treatment to protect membranes and maintain plant efficiency.  



The produced water would be conveyed to geothermal plants for industrial use.  Brine disposal will be through injection of the water to the deeper, highly saline formations beneath the plant using one new injection well.  If geothermal plants were to be co-located in the future, there could be an opportunity to partner on cooling and injection wells that would recover the hot water and inject the brine stream from the desalination plant.  



This project would rely solely on groundwater and may result in groundwater depletion and decline in groundwater level which could lead to migration of poor quality water or land subsidence.  Further research of the aquifer characteristics should be conducted to determine the sustainability of using groundwater without mitigation through recharge facilities. The alternative is technically feasible and will be further compared to other alternatives.

[bookmark: _Toc240873720]Figure N-15.  Desal Alternative 13

[image: Alt 13-02 EastMesa_5k_RDA]

Note: No specific recommendation is made for connecting a specific existing or proposed geothermal plant





Costs

[bookmark: _Toc240430635][bookmark: _Toc240873551]Table N-14.  Desal Alternative 13 – 5KAF East Mesa Desalination with Well Field (May 2009 price level, 4% real interest rate, 30 year project life)

[image: ]

[bookmark: _Toc240873095][bookmark: _Toc240873781]N.1.2.14	Desal Alternative 14 - 50,000 AF South Salton Sea Desalination with Alamo River Water and Industrial Distribution  

Description

The purpose of this alternative is to provide 50,000 AFY of water from the Alamo River to the desalination plant located in the South Salton Sea KGRA (Figure N-16). The exact location has not been determined. The facility was sited to allow for estimation of conveyance costs.  The source water would be from the Alamo River with an assumed TDS of about 3,000 mg/L.  Water temperature from the river or drains is anticipated to be about 75 degrees Fahrenheit, which will not necessitate cooling the water prior to treatment, but would require filtration.  



The produced water will be conveyed to geothermal plant operators in the South Salton Sea KGRA for industrial use.  Brine disposal will be through injection of the water to the deeper, highly saline formations beneath the plant using five new injection wells. If geothermal plants were to be co-located in the future, there could be an opportunity to partner on wells that would recover the hot water and inject the brine stream from the Desalination Plant.  



The lack of a well field and recharge facilities will also decrease the capital and operations and maintenance costs. The alternative is technically feasible and will be further compared to other alternatives.

Variants

Drain Water.  A variant on this alternative would be the use of source water collected from IID drains instead of the Alamo River. Further research would be needed to determine if the Alamo River or the IID drains are the best source for the desalination plant. 

[bookmark: _Toc240873721]Figure N-16.  Desal Alternative 14

[image: Alt 14-02 SoSalton_50k_RiverOnly_RDA]

Salton Sea Salt Disposal Ponds.  A variant on the evaporation basins would be to create evaporation basins in conjuncture with the Salton Sea Restoration plan. The brine could be disposed in borrow pits that may be created during the restoration process. This variant will require further research to determine its feasibility and practicality.  Figure N-1 illustrates the anticipated quantity of salt generated as a function of volume brine stream.  It is expected that 35 acres of land will be required per 1 MGD of capacity.  The dried salts will need to be disposed off-site and further research needs to be conducted to determine the feasibility of this variant.

Costs

[bookmark: _Toc240430636][bookmark: _Toc240873552]Table N-15.  Desal Alternative 14 – 50KAF South Salton Sea Desalination with Alamo River Water and Industrial Distribution (May 2009 price level, 4% real interest rate, 30 year project life)

[image: ]

[bookmark: _Toc240873096][bookmark: _Toc240873782]N.1.2.15	Desal Alternative 15 - 50,000 AF South Salton Sea Desalination with Alamo River Water and MCI Distribution  

Description

The purpose of this alternative is to use the same elements presented in alternative 14 and add distribution to the Calipatria water treatment plant for municipal use (Figure N-17). The alternative is technically feasible and will be further compared to other alternatives.



A variant on this alternative would be the use of source water collected from IID drains instead of the Alamo River. Further research would be needed to determine if the Alamo River or the IID drains are the best source for the desalination plant. 













[bookmark: _Toc240873722]Figure N-17.  Desal Alternative 15
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Costs   

[bookmark: _Toc240430637][bookmark: _Toc240873553]Table N-16.  Desal Alternative 15 – 50KAF South Salton Sea Desalination with Alamo River Water and MCI Distribution (May 2009 price level, 4% real interest rate, 30 year project life)

[image: ]

[bookmark: _Toc240873097][bookmark: _Toc240873783]N.1.2.16	Desal Alternative 16 - 5,000 AF South Salton Sea – East Desalination with Well Field 

Description

The purpose of this alternative is to provide a 5,000 AFY desalination plant located in the East Side of the South Salton Sea KGRA for industrial use (Figure N-18).  The exact location has not been determined.  The facility was sited to allow for estimation of conveyance costs.  This alternative would also allow for comparison of smaller plants if such plants were to be developed to serve the water needs of individual geothermal plants. The source water would be from a well field located in the East Side of the South Salton Sea KGRA in the shallow aquifer and consisting of 21 wells drilled to an average depth of 300 feet producing 200 gpm for a total production capacity of about 4,100 gpm.  The wells are connected by pipelines leading the water to the plant; would be sited in existing easements and rights-of-way.  Total dissolved solids concentration of 1,500 mg/L is assumed.  Water temperature from this well configuration is anticipated to be about 94 degrees Fahrenheit. This may necessitate cooling the water prior to treatment to protect membranes and maintain plant efficiency.  



The produced water would be conveyed to geothermal plants for industrial use.  Brine disposal will be through injection of the water to the deeper, highly saline formations beneath the plant using one new injection well.  If geothermal plants were to be co-located in the future, there could be an opportunity to partner on wells that would recover the hot water and inject the brine stream from the Desalination Plant.  



This project would rely solely on groundwater and may result in groundwater depletion.  Further research of the aquifer characteristics should be conducted to determine the sustainability of using groundwater without mitigation through recharge facilities. The alternative is technically feasible and will be further compared to other alternatives.



[bookmark: _Toc240873723]Figure N-18.  Desal Alternative 16
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Costs  

[bookmark: _Toc240430638][bookmark: _Toc240873554]Table N-17.  Desal Alternative 16 – 5KAF South Salton Sea – East Desalination with Well Field (May 2009 price level, 4% real interest rate, 30 year project life)

[image: ]



[bookmark: _Toc240873098][bookmark: _Toc240873784]N.1.2.17	Desal Alternative 17 - 5,000 AF Heber Desalination with Well Field 

Description

The purpose of this alternative is to provide a 5,000 AFY desalination plant located in the Heber KGRA using groundwater and not using groundwater recharge or banking (Figure N-19). The exact location has not been determined.  The facility was sited to allow for estimation of conveyance costs and to allow conveyance of product water to be used by geothermal plants in this area.  The source water would be from a well field located in the Heber KGRA and consisting of two wells drilled to an average depth of 1,500 feet producing 350 gpm for a total production capacity of about 4,100 gpm.  The wells are connected by pipelines leading to the plant; would be sited in existing easements and rights-of-way.  Total dissolved solids concentration of 1,500 mg/L is assumed.  Water temperature from this well configuration is anticipated to be about 300 degrees Fahrenheit.  This will necessitate cooling the water prior to treatment to protect membranes and maintain plant efficiency.  



The product water would be conveyed to the Calexico water treatment plant for municipal distribution and also conveyed to geothermal operators for industrial use.  Brine disposal will be through injection of the water to the deeper, highly saline formations beneath the plant using injection wells currently in operation by the geothermal purveyors.  If geothermal plants were to be co-located in the future, there could be an opportunity to partner on wells that would recover the hot water and inject the brine stream from the Desalination Plant.  



This project would rely solely on groundwater and may result in further groundwater depletion. Further investigation on aquifer characteristics should be conducted to determine the sustainability of using groundwater.  The alternative is technically feasible and will be further compared to other alternatives.



[bookmark: _Toc240873724]Figure N-19.  Desal Alternative 17
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Costs  

[bookmark: _Toc240430639][bookmark: _Toc240873555]Table N-18.  Desal Alternative 17 – 5KAF Heber Desalination with Well Field (May 2009 price level, 4% real interest rate, 30 year project life)
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[bookmark: _Toc240873099][bookmark: _Toc240873785]N.1.2.18	Groundwater Blending Alternative 18 - 25,000 AF East Mesa with Well Field pumping to All-American Canal

Description

The purpose of this alternative is to utilize groundwater in the East Mesa area based on proximity of the well field to the All-American Canal (AAC). It is estimated that 35 cfs (25,000 AFY) of groundwater will be produced with a TDS of between 1,500 and 3,000 mg/L. The groundwater will be pumped into the AAC and would be blended to have a resultant  TDS of about 780 mg/L assuming median flows of 3,975 cfs and a canal water TDS of 753 mg/L with groundwater TDS of 3,000 mg/L.  Please see Figure 2 in Appendix M for the resultant water quality with the All-American Canal with respect to groundwater pumping flow.  

The designed supply of 25,000 AFY for the well field may not be the actual yield of water that can be supplied for irrigation. Depending on the TDS of the groundwater the resultant TDS in the canal may approach a level that will require over irrigation of the land to compensate for a higher TDS. If the TDS of the groundwater were 2,000 mg/L the net increase of the water supply with 25,000 acre-feet pumped would be about 17,000 acre-feet. A groundwater TDS of 3,000 mg/L with 25,000 acre-feet pumped would result in an actual net supply of 10,000 acre-feet (Davids Engineering, Inc., 2009).  To determine the actual TDS of the groundwater in the location chosen for a well field a pumping test should be performed to determine the aquifer characteristics and water quality samples should be collected during the pumping and analyzed for TDS. This analysis will allow a greater understanding of the final blended TDS that will be supplied for irrigation.

Recharge and banking facilities are not included in the East Mesa to mitigate for the groundwater pumping. This project would not mitigate for the groundwater impacts and would result in some groundwater storage depletion from groundwater basin.  

The alternative is technically feasible and will be further compared to other alternatives.  

Costs  

[bookmark: _Toc240430640][bookmark: _Toc240873556]Table N-18 a.  Groundwater Blending Alternative 18 – 25KAF East Mesa with Well Field pumping to All-American Canal (May 2009 price level, 4% real interest rate, 30 year project life)

		Direct Capital Costs, May 2009 Price Level

		Total



		Source water development, collection and transmission - well water

		24,599,532 



		Highway and Canal Crossings (allowance)

		360,000 



		Electric Power Installed - Well Field

		8,000,000 



		Product Water Distribution

		24,000 



		Land Costs for 640 acres

		416,000 



		Direct Capital Costs, May 2009 Price Level

		 $     33,399,532 



		 

		 



		Indirect Capital Costs (as percent of direct costs UON)

		 



		Freight and Insurance 5 % of direct capital cost

		440,000 



		Owner's direct expense, 10 % of direct capital cost

		3,340,000 



		Construction Overhead, 15 % of direct capital cost

		1,320,000 



		Interest During Construction for half of construction period

		1,001,986 



		Indirect Capital Costs (as percent of direct costs UON)

		 $        6,101,986 



		 

		 



		Capital Cost

		 $ 39,501,517 



		 

		 



		Annual O&M costs, May 2009 Price Level

		$           198,000 



		 

		 



		Financial Analysis - cost per acre-foot

		 



		Equivalent annual cost

		 $  2,482,000 



		Product Water, acre-feet

		 25,000 



		Equivalent annual cost per acre-foot

		 $  99 







[bookmark: _Toc240873100][bookmark: _Toc240873786]N.1.2.19	Groundwater Blending Alternative 19 - 25,000 AF East Mesa with Well Field pumping to All-American Canal – With Percolation Basins Supplied by Coachella Canal

Description

The purpose of this alternative is to add 200 acres of percolation basins to alternative to mitigate for the production of 25,000 AFY. The source of water for groundwater banking is from under-run years. The recharge water will be supplied by a turnout from the Coachella Canal and the recharge quantity will be approximately 30,000 acre-feet during years of overrun and assuming a 5,000 acre-feet loss of the percolated water about 25,000 acre-feet will be banked.

The total amount of water that can be percolated through the percolation basins will be able to exceed the take amount of 25,000 AFY from the aquifer. During years of overrun up to 60,000 AFY of lower TDS canal water could be percolated and may result in the lowering of the TDS within the aquifer in the East Mesa. This lowering of TDS may allow for better quality groundwater to be produced by the wells in years of under-run which would result in a greater actual yield of water that can be supplied for irrigation.

Further review and refinement of this alternative will be based on the evaluation of actual field conditions. Viable properties in the East Mesa will need to be located and negotiations with BLM will be necessary to secure the easements and rights of way for the well sites and the percolation basins. Due to these uncertainties a 30-percent contingency has been added to the source water development, collection and transmission line item for the project costs as well as to the acquisition price of the land. 

The alternative is technically feasible and will be further compared to other alternatives.  

Variants

Instead of using the Coachella Canal to supply the percolation basins the All American Canal could be used. Depending on the quality of the source water a SCADA system could be installed to monitor a reservoir that would be used to pre-blend the water for the canal. This type of monitoring would allow better management of the TDS during periods of low flow in the canal. 



Costs  

[bookmark: _Toc240430641][bookmark: _Toc240873557]Table N-18 b.  Groundwater Blending Alternative 19 – 25KAF East Mesa with Well Field pumping to All-American Canal – With Percolation Basins Supplied by Coachella Canal (May 2009 price level, 4% real interest rate, 30 year project life)

		Direct Capital Costs

		Total



		Source water development, collection and transmission - well water

		 $     26,725,187 



		Highway and Canal Crossings (allowance)

		360,000 



		Electric Power Installed - Well Field

		8,000,000 



		Product Water Distribution

		24,000 



		Land Costs for 640 acres

		416,000 



		Percolation Basins

		5,033,600 



		Working capital (2 months of O&M costs per Reclamation, Page D-20)

		-   



		Direct Capital Costs, May 2009 Price Level

		 $     40,558,787 



		 

		 



		Indirect Capital Costs (as percent of direct costs UON)

		 



		Freight and Insurance 5 % of direct capital cost

		690,000 



		Owner's direct expense, 10 % of direct capital cost

		4,060,000 



		Construction Overhead, 15 % of direct capital cost

		2,080,000 



		Interest During Construction for half of construction period

		1,216,764 



		Indirect Capital Costs (as percent of direct costs UON)

		 $        8,046,764 



		 

		 



		Capital Cost

		 $     48,605,551 



		 

		 



		Annual O&M costs, May 2009 Price Level

		 $           243,000 



		 

		 



		Financial Analysis - cost per acre-foot

		 



		Equivalent annual cost

		 $        3,054,000 



		Product Water, acre-feet

		25,000 



		Equivalent annual cost per acre-foot

		$               122 







[bookmark: _Toc240873101][bookmark: _Toc240873787]N.1.2.20	Next Steps/Additional Information Required

This investigation has been done at a concept level based on available information.  Decisions to eliminate these alternatives should consider the following assumptions.  If these alternatives are further evaluated, additional examination of these limitations should be made.

· Further field work and original data collection should be conducted to determine if pumping of groundwater will result in unacceptable levels of groundwater depletion and have potentially negative effects on the aquifers beneath the different KGRAs. A test well should be drilled, water quality samples obtained, and an aquifer test should be conducted to assess the aquifer characteristics for each potential well field location.  A temperature log should be completed on each test borehole to determine if the water temperature for the source water requires cooling prior to desalination.  TDS levels and the levels of specific ions should be established.



· If these alternatives pass additional screening further feasibility studies of recharge in the East Mesa should be conducted, including meeting with the BLM; scoping further field and pre-design studies; evaluating input; and taking operational scenarios (alternatives 2, 5, 8, and 12). 



· Determine the quantity of water municipalities and geothermal plant operators can use for alternatives 3, 9, and 13.   Also, determine the appropriate water quality parameters for the finished water.



· Determine the point-of-take for source water, whether the Alamo River or the drains for alternative 4, 15, and 16.  The river diversion or drain diversion will need to be engineered and an analysis performed to determine the most efficient method of providing the source water. 



· Research the potential to use borrow pits created from the Salton Sea restoration for evaporation ponds and phasing projects to be sequenced with efforts to restore the Salton Sea. Using Figure N-1, it is expected that 35 acres of land will be required per 1 MGD of capacity.  



[bookmark: _Toc240873102][bookmark: _Toc240873788]N.2	Banking of Inadvertent Under-runs

[bookmark: _Toc240873103][bookmark: _Toc240873789]N.2.1	Purpose and Design Considerations

Imperial Irrigation District (IID) has a fixed annual consumptive use allocation from the Colorado River based on the Quantification Settlement Agreement (QSA) and the United States Bureau of Reclamation (USBR) Colorado River Decree accounting.  Most of IID’s demands are based on agricultural irrigation which tends to vary from year to year.  

On an annual basis this results in overruns (diversions in excess of consumptive use right) or under-runs (diversions that are less than consumptive use rights). These inadvertent overruns must be paid back by extraordinary water conservation in future years. Under- runs are lost every year and do not carry over unless there is groundwater storage space that can be used. USBR has developed the Inadvertent Overrun and Payback Policy (IOPP) that provides accounting for overruns and manner of payback. 

Surface water is typically stored underground by spreading the water in shallow basins overlying an aquifer which has capacity to absorb the water and which will keep the water where it can later be recovered by pumping.  The soil between the shallow basins and the aquifer must allow the water to flow through to the aquifer.  Layers of clay or fault lines may prevent the water from reaching the aquifer.  As the stored water will blend with the water already in the aquifer, the quality of both water supplies must meet a variety of water quality standards.   Resultant water quality will be a mix of the two water types. 

The physical characteristics of the aquifer must be such that the stored water will be retained within the aquifer and available for recovery when needed.  Adequate wells and conveyance are needed for the recovery.

Establishing a viable water banking program – especially if the program is physically located outside the district whose water is being stored – requires developing a number of contractual agreements and institutional relationships.  These may address use of facilities for conveying the water, ownership of the water while in storage, use of facilities to recover the water, and limitations on the recovery of the water to protect other users of the aquifer.   

Practical solutions for challenges created by the seasonal availability of water for storage, water quality issues, costs of conveyance, and seasonal demand for water may involve exchanges of water between water agencies.  These exchanges also create development of contractual agreements and institutional relationships.

[bookmark: _Toc240873104][bookmark: _Toc240873790]N.2.2	 Project Alternative - Water Banking Alternative 1 – Coachella Valley Groundwater Storage Project The proposed project is based on a preliminary memorandum provided by Imperial Irrigation District.

Description

Water Banking Alternative 1 proposes storing inadvertent overruns by them via the Coachella Canal to spreading grounds located in the East Coachella Valley.  Recovery of the water would be accomplished by exchange.  Agricultural users overlying the aquifer where the water was stored would pump the water for their use.  IID would receive their Colorado River entitlement in exchange.  

The physical facilities would consist of a canal turnout and pump station, 5 miles of power transmission lines and a 500-acre spreading grounds.  The spreading grounds would include a stilling basin for desilting and clarification, a geo-biologic treatment basin, and a series of tiered spreading basins covering 292 acres.  Maximum recharge capacity is estimated at slightly over 100,000 acres per year (150 cfs).

The anticipated yield of this alternative varies depending on a variety of assumptions including, the management of overruns, available initial storage, aquifer losses and total storage capacity.  Based on an analyses prepared by Natural Resources Consulting Engineers (NRCE 2009), the yield may vary between 19,000 AFY and 55,000 AFY.  For purposes of this analysis, a yield of 50,000 AFY has been used.

Implementation is anticipated to require on the order of 5 to 8 years.  Preliminary planning efforts (studies, land acquisition, negotiations, draft environmental) are anticipated to require 1.5 to 2 years); completion of environmental documentation and approvals, another 2.25 to 3 years; design and bidding, 1.5 to 2 years; and construction would take 1 to 1.5 years.     

Cost

The capital cost of Water Banking Alternative 1 is $ 99.2 million.  The alternative would deliver 50,000 AFY at a cost of approximately $ 266 per acre foot.  Table N-19 presents the cost of developing this alternative. 

		[bookmark: _Toc240430642][bookmark: _Toc240873558]Table N-19. Water Banking Alternative 1 IID East Coachella Valley Recharge/Storage

[bookmark: _Toc240430643][bookmark: _Toc240873559](May 2009 price level, 4% real interest rate, 30 year project life)



		Capital Cost

		



		Design

		 $         7,950,000 



		Ground Acquisition/Grading and Construction

		          81,000,000 



		Offsite Infrastructure

		            1,250,000 



		Contingency

		            9,000,000 



		Capital Cost

		 $       99,200,000 



		

		



		O&M Cost

		



		    Recharge facility O&M Costs

		 $         2,916,000 



		Annual Land Lease

		                128,000 



		Wheeling-Water Delivery to Site 1

		            1,500,000 



		Energy Cost for Withdrawal Pumping 2

		            3,000,000 



		Total O&M Costs

		 $         7,544,000 



		

		



		Financial Analysis (4%, 30 years)

		



		Equivalent Annual Capital Cost

		$5,736,746 



		O&M

		            7,544,000 



		Equivalent Annual Cost

		$13,280,746 



		Yield (AFY)

		                  50,000 



		     Equivalent Annual Cost per acre-foot

		$266 



		

		



		Notes

		



		1 Subject to negotiations with land owner.

		



		2  Subject to negotiation with Coachella Valley Water District

		







[bookmark: _Toc236631236][bookmark: _Toc236631434][bookmark: _Toc236631562][bookmark: _Toc240873105][bookmark: _Toc240873791]N.3	Recycling of Municipal Wastewater

[bookmark: _Toc235869852][bookmark: _Toc236631237][bookmark: _Toc236631435][bookmark: _Toc236631563][bookmark: _Toc240873106][bookmark: _Toc240873792]N.3.1	Purpose and Design Considerations

The purpose of this section is to evaluate opportunities to recycle municipal wastewater.  It investigates a broad range of concepts for recycling ranging from irrigation of crops with secondary treatment, to municipal and industrial use with tertiary treatment.  Each alternative includes treatment costs, distribution system costs, and an analysis of potential customers.    Four existing plants (Brawley, El Centro, Calexico, and Imperial) and a proposed regional plant are investigated.  The cost of additional treatment processes at existing plants and the cost of the proposed regional plants are based on an EPA study (EPA 2001).  The alternatives address two different concepts for use: either direct delivery to specific customers or delivery to the IID distribution system where it would be blended with Colorado River water.

[image: 01_Overview_General]Figure N-20 shows the locations of existing wastewater treatment plants and of the proposed regional plant.  

[bookmark: _Toc240873725]Figure N-20.  Overview of Wastewater Treatment Plants in IID

[bookmark: _Toc235869853][bookmark: _Toc240873107][bookmark: _Toc240873793]N.3.1.1	Availability of and use of wastewater treatment plant effluent

Effluent from the publicly owned wastewater treatment plants is currently discharged to surface drainage, either IID drains or the Alamo or New Rivers.  None of it is recycled.  Briefly, the cost of water from IID has been so low, and the supply so reliable, that it has been clear to the wastewater agencies that recycling plant effluent would be far more expensive than use of water purchased from IID.  But, discussions have started between wastewater plant operators and potential industrial customers.   

Additionally, implementing any recycled water programs has been limited due to the concerns about removing inflows from the Salton Sea.  Treated wastewater from facilities within IID ultimately discharges to the Salton Sea.  The flows help support habitats on the New and Alamos Rivers. The Salton Sea depends on such inflows for several reasons.  The inflows help to reduce the effect of evaporation, which causes the salinity levels in the sea to concentrate by providing a constant source of new water.  The Sea also serves as a critical link to the Pacific Flyway for bird migration.  Also, due to the QSA transfer agreements, flows into the Salton Sea will be reduced.  Further reduction could occur because the flows from Mexico may be diminished as Mexicali implements their own reclaimed water program.[footnoteRef:1] [1:  Salton Sea Authority Plan for Multi-Purpose Project July 2006 Draft for Board Review] 


State law says that: “The owner of a waste water treatment plant operated, for the purpose of treating wastes from a sanitary sewer system, holds the exclusive right to the treated waste water as against anyone who has supplied the water discharged into the waste water collection and treatment system, including a person using water under a water service contract, unless otherwise provided by agreement.”[footnoteRef:2]    This implies that unless IID has a contract with any of the entities treating and disposing of wastewater that stipulates otherwise, that the wastewater entity has the exclusive right to treat, sell and convey the water to other entities.    The wastewater treatment entity needs approval from the RWQCB to ensure consistency with the Water Quality Control Plan and that the new uses of water have appropriate permits or waste discharge requirements.   [2:  Water Code, Division 2, Part 2, Chapter 1, Article 1.5, 1210-1212] 


The approval of the SWRCB would also be required prior to making any change in the point of discharge, place of use, or purpose of use of treated wastewater since all of the wastewater treatment plants currently operate under NPDES permits and discharge wastewater to either the New or Alamo Rivers or IID drains, and reuse of treated wastewater would likely diminish flows to these watercourses.   It is not believed that there are any existing water rights or diverters that would be affected or have claim to wastewater flows, but there could be public trust issues and any impacts and effects from any change in use and recycling would need to be evaluated pursuant to CEQA.   If impacts are identified as result of the proposed reuse of wastewater, these would need to be mitigated.  Without further analysis it cannot be determined what such impacts and mitigation costs may be.  The local lead agency proposing the projects would need scope the analysis to consider the effects in such a way that the analysis would support the RWQCB and SWRCB when they make their determination as responsible agencies.   IID does not currently have requirements, policies, or permitting standards related to reuse of wastewater within the IID boundaries. 

Table N-20 reviews the wastewater plants within the IID service area.  Following that table is a more in-depth review of the largest wastewater plant and the plans of their operators. 



		[bookmark: _Toc235522391][bookmark: _Toc240430644][bookmark: _Toc240873560]Table N-20.  Wastewater Treatment Plants, Imperial County 



		Discharge sources

		Current Conditions

		Anticipated Capital Improvements



		

		Plant Capacity [AFY]

		Average Flow

[AFY]

		Treatment Level

		Discharge to 
(Discharge point/End of Drainage Path) 

		



		City of Brawley WWTP

		6,608

(5.9 MGD) 1

		4,481

(4.0 MGD) 1

		Secondary 

(with impending improvements) 1

		New River + / Salton Sea

		$25 to $30 million within next three years.  Improvements will provide Secondary treatment. 1



		City of Calexico Municipal WWTP

		4,816

(4.3 MGD) 2

		3,024 to 3,249

(2.7 to 2.9 MGD) 2

		Secondary with disinfection 

		New River / Salton Sea +

		Current plant is 40 years old.  Have completed designs for an 8.5 MGD, advanced secondary plant.  Economy has stopped the project.  Project may be re-scoped. Will take 2 to 3 years to construct. 2



		Calipatria WWTP

		1,938

(1.73 MGD) 1

		840

(0.75 MGD) 1

		 Primary 1

		“G” Drain / Alamo River + (to Salton Sea)

		Starting preliminary plans to upgrade to secondary treatment.  Capacity is adequate – the prison is the main source of flow and it has significantly reduced flows. 1 



		El Centro Municipal WWTP

		8,960

(8 MGD) 3 

		4,033

(3.6 MGD) 3

		Secondary with disinfection 3

		Central Main Drain / Salton Sea via Alamo River +

		Repairs to collection systems are anticipated over next five years.  Little work to the plant. 3



		Gateway of the Americas WWTP

		224

(0.2 MGD) 4

		205

(0.18 MGD) ^

		Secondary with disinfection 4

		

		No active plans.  Ultimate plant intended as 1.5 MGD with daily flows of 1.0 to 1.1 MGD. 4



		Heber PUD WWTP

		907

(0.81 MGD) 5

		560

(0.5 MGD) 5

		 Primary 5

		 

		Completed design for an upgrade to 1.2 MGD and secondary treatment at a cost of $12.5 million.  Project is unfunded. 5



		City of Holtville Municipal WWTP

		952

(0.85 MGD) 6

		672 to 728

(0.6 to 0.65 MGD) 6

		 Secondary with disinfection 6

		Pear Drain/Alamo River^ (to Salton Sea) 

		Evaluating process upgrades to achieve regulatory compliance (still secondary).  And expansion initially to 1.2 MGD, ultimately 1.8 MGD. 6



		City of Imperial Water Pollution Control Plant

		2,689

(2.4 MGD) 7

		1,568 to 1,792

(1.4 to 1.6 MGD) 7

		Secondary with disinfection 7

		Dolson Drain / Salton Sea via Alamo River +

		May be replaced by “Keystone” plant north of the city. 7



		City of Imperial proposed Keystone/Mesquite Lake WWRP

		-----

		-----

		-----

		-----

		Ultimately 15 MGD, initially 5 MGD.  Will at some point replace Imperial’s existing plant.

$40 million for the initial 5 MGD plant.  $30 million to include only the equipment for 2.5 MGD capacity (and the structures for a full 5 MGD).  Cost wise, for full build out of initial 5 MGD. 8 



		Niland WWTP

		560

(0.5 MGD) 9

		196 to 202

(0.175 to 0.18 MGD)9

		Primary 9

		 

		Various repairs are needed.  Funding is a challenge.  No increase in size or change in process is envisioned. 9



		Seeley County WWTP

		224

(0.2 MGD) 10

		112 to 168 (0.1 to 0.15 MGD) 10

		Secondary with disinfection 10

		New River + / Salton Sea

		



		Westmorland WWTP

		560

(0.5 MGD) 11

		246

(0.22 MGD)11

		 Primary11

		Trifolium Drain No. 6 / Salton Sea via New River +

		If a proposed annexation, adding maybe 400 homes occurs, an increase in plant size would be needed.  But, no plans today. 11



		Totals

		28,438

		15,937 to 16,282

		

		

		



		Personal Communications:

1   Ruben Mireles, Brawley WWTP Operations Division Manager and Calipatria WWTP Chief Operator.  June 16, 2009  

2   Arturo Estrada, Caliexico Municipal WWTP Chief Operator. June 17, 2009

3   Randy Hines, El Centro WWTP Supervisor, June 15 and June 18, 2009

4  Ed Delgado, County Administrative Analyst. June 28,2009; June 23, 2009; June 24, 2009

5  Graciela Lopez Heber PUD Finance Manager.  June 17, 2009

6  Frank Cornejo.  Hotville Municipal WWTP, Waterworks Supervisor. June 23, 2009.

9  James Strang. Niland WWTP Lead Operator. June 23, 2009

N  Jackie Loper, City of Imperial Water Pollution Control Plant Maintenance Supervisor.   June 19, 2009

8  Brian Knoll, Albert Well Associates.  June 29, 2009

10  Hector Orozco.  Seeley County WWTP Chief Operator.  June 24, 2009

11  Lucas Agatep.  Westmorland WWTP Chief Operator.  June 18, 2009



+ From NPDES Permit

^ From Service Area Plan 

Note:  Date of information varies from NPDES permits and Service Area Plans. 



		







[bookmark: _Toc235869854]Brawley Wastewater Treatment Plant

The City of Brawley Wastewater Treatment Plant is located on Best Road on the east side of the Alamo River (Figure N-21).  It is one mile north of the developed portion of Brawley and 2.5 miles north by north-east of the center of Brawley.  The plant is adjacent to farmed lands.  It is within 1.5 miles of two proposed geothermal plants.  A golf course is located 0.5 miles to the south.

[bookmark: _Toc240873726] Figure N-21.  Overview Brawley WWTP

[image: 02_Overview_Brawley]

The plant capacity is 5.9 MGD with an average flow of 4.0 MGD.  While the plant currently provides primary treatment, it is expected that construction will start in the near future to provide secondary treatment with disinfection.

There have been discussions between the City of Brawley and Ormat Technologies to provide effluent (with additional treatment) to Ormat for use in cooling towers.  In addition, Ormat has investigated the costs of such treatment.  Consideration has also been given to delivering recycled water to the golf course located just south of the plant, to Caltrans, and to a proposed ethanol plant.

[bookmark: _Toc235869855]City of Imperial Water Pollution Control Plant

The City of Imperial Water Pollution Control Plant has a capacity of 2.4 MGD and currently treats 1.5 MGD (Figure N-22).  The city has taken a leading role in the planning for future development north of Imperial and south of Brawley.  Part of the planning for the “Keystone Planning Area” is a proposed Keystone Regional Water Reclamation Facility.  This proposed facility would include tertiary treatment and provisions for delivery of recycled water.  

[bookmark: _Toc240873727]  Figure N-22.  Overview of City of Imperial Water Pollution Control Plant

[image: 03_Overview_Imperial]

[bookmark: _Toc235869856]El Centro Municipal Wastewater Treatment Plant

The El Centro Municipal Wastewater Treatment Plant has a capacity of 8 MGD and an average flow of 3.6 MGD (Figure N-23).  The plant provides secondary treatment with disinfection.  The plant has compliance issues with selenium levels.  

There has been interest expressed in delivery of recycled water to power plants or irrigation.

At present, no money has been committed for future capital projects at the plant.



[bookmark: _Toc240873728] Figure N-23.  Overview of El Centro Municipal WWTP

[image: 04_Overview_ElCentro]

[bookmark: _Toc235869857]Calexico Municipal Wastewater Treatment Plant

The Calixico Wastewater Treatment Plant has a capacity of 4.3 MGD and an average flow of 2.7 to 2.9 MGD (Figure N-24).  The plant provides secondary treatment with disinfection.El Centro Municipal Wastewater Treatment Plant



The majority of the process equipment at the plant is 40 years old.  There are completed designs to upgrade the plant to advanced secondary treatment and a capacity of 8.5 MGD.  Implementation of these plans has been slowed by the recession.

City of El Centro



[bookmark: _Toc240873729]Figure N-24.  Overview of Calexico Municipal WWTP

[image: 05_Overview_Calexico]

[bookmark: _Toc235869858][bookmark: _Toc240873108][bookmark: _Toc240873794]N.3.1.2	Project Elements

The following subsection discusses the project elements that will then be combined into a series of Project Alternatives.  Initially, it focuses on the markets for recycled water and the cost of conveying water to those markets.  It then addresses improvements to the treatment plants.  

Unit costs have been developed by a number of methods, depending on the available data.  Where appropriate unit costs are available from IID’s Definite Plan (Unit Cost Summary for Imperial Irrigation District System Conservation Projects), those costs have been used with a contingency factor of 30 percent.  Generally, data is available from this source for storage and conveyance facilities.  The cost of upgrading treatment facilities has been developed from an EPA survey (EPA, 2001).  All costs have been updated to May 2009 price levels.

[bookmark: _Toc235869859]Markets for Recycled Water and Conveyance Costs

Four broad markets are being considered for recycled water use in this evaluation:  (1) adjacent agriculture, (2) local municipal and industrial uses, (3) industrial use at power plants, and (4) the IID distribution system.  Table N-21 provides guidance on the accepted uses of recycled water and will be referred to later in this section.

[bookmark: _Toc235522392][bookmark: _Toc240430645][bookmark: _Toc240873561]Table N-21.  Demand Sectors and Examples of Minimum Treatment Levels for Specific Uses to Protect Public Health[footnoteRef:3] [3:  DWR Water Facts No. 23 – Water Recycling, October 2004] 


[image: Table from DWR Fact Sheet (Oct 2004).png]

Agriculture near the WWTP

A common use of wastewater effluent is on crops adjacent to the treatment plant.  Often, land disposal and application to crops is used as part of the treatment and disposal of treated effluent.  In the southern portion of the San Joaquin Valley, this is the typical method of handling effluent.   The majority of crops – with the exception of food crops eaten raw – can be grown with secondary effluent or disinfected secondary effluent.  The majority of existing wastewater treatment plants within IID’s service area provides secondary or disinfected secondary treatment.  

A challenge with using recycled water for irrigation is that while the supply of recycled water is constant through the year, irrigation demand peaks during the summer.  One is given a choice between building a distribution system large enough to use all available recycled water in the winter and supplementing the supply with other water in the summer; or building a smaller system that can meet summer demand and has excess supply in the winter.  With the smaller system, there is recycled water in the winter that cannot be used.

The IID Definite Plan uses 5.25 feet/acre as the average water use within IID.  If Colorado River diversions are used to proportion this amount to each month, approximately 5 percent, or 0.25 feet is used per month from December through February.   Were the goal to apply 500 acre-feet of recycled water in one year, a distribution system would have to deliver to a quarter-section of cultivated land.[footnoteRef:4]  Additional water – presumably canal water delivered by IID – would be required from March through October to keep the land in production.   [4:  0.25 ft/acre/month * 12 months/year * 160 acres/quarter section ≈ 500 acre-feet/quarter section/year  ] 


Design Basis

[image: ]As discussed above and for planning purposes, the service area for each plant will include a quarter section (160 acres) for every 500 AFY of available recycled water (current average flow).  The service areas were selected based on inspection of aerial photography.  In one case (Brawley WWTP), some deliveries will be made to a short canal that it appears can be isolated from the remainder of the IID system – Spruce Lateral 5.[bookmark: _Toc240873730]Figure N-25.  Monthly Applied Water



Pressure pipelines to the agriculture will be sized to flow at five feet per second.  Costs will be based on the IID Definite Plan costs for PVC pipe with a 30 percent contingency.  

Note that all areas served by recycled water will also need regular access to canal water as the service areas are sized based on winter demands – significantly lower than summer demands.

  

Local Municipal and Industrial Use

Many communities in southern California have developed programs for direct use of recycled water for municipal and industrial purposes.  The recycled water service area is typically served by dual piping.  One system provides potable water for use inside residences and the majority of inside use at commercial facilities.  The second system distributes recycled water predominately for irrigation and for some industrial uses.

While in some situations, a number of large, consistent customers are located close together provide a ready market, there is generally a significant challenge developing the customer base and constructing a distribution system large enough to use the available recycled water.

Serving recycled water to municipal and industrial customers would require tertiary treatment of wastewater.

Design Basis

Without a market survey of an area (including review of water sales to identify the potential market followed by discussions with potential users) it is extremely difficult to determine the market for recycled water in an area.  Such a survey is beyond the scope of this investigation.  For purposes of this study the following assumptions have been made:

· Deliveries are assumed to be for landscape irrigation.   Annual deliveries are assumed to be 5.25 per acre (the same as IID’s average agricultural deliveries).  The extent of recycled systems will be limited to areas where the recycled supply can meet peak monthly demand.  Thus, in non-peak months, there will be wastewater plant effluent that cannot be used as recycled water.  Over the course of a year, the excess supply is 29 percent of total supply.[footnoteRef:5] [5:  Some systems have been developed which combine various water sources into a non-potable system.  Yucaipa Valley Water District has developed a non-potable system combining wastewater plant effluent, untreated surface water and backwash water from their water treatment plant.] 


· Tertiary treatment will be required for municipal and industrial use.

· One-day’s storage will be provided at each plant to regulate flows.  Conveyance has been sized with a peaking factor of four.  This is equivalent to allowing all deliveries to be made in a six hour period.  A relatively high peaking factor has been selected to allow irrigation to be done during the night reducing the likelihood of human contract.   The pressure at the delivery point is assumed to be 80 pounds to allow pressurizing of sprinkler systems.

· Cost for use of recycled wastewater are typically higher when constructed to serve already developed metropolitan areas.  Ideally, advanced planning for dual plumbing of new developments at the General or Specific plan stage of the land development process is preferred and costs can be incorporated into the community design.  

Industrial /Geothermal Market

This investigation has been initiated predominately by interest in developing additional geothermal power plants in Imperial County.  Table N-22 shows the historic use of IID water at existing geothermal plants.

[bookmark: _Toc240430646][bookmark: _Toc240873562]Table N-22.  Historic Water Use at Geothermal Plants

		Plant

		Average Annual Deliveries by IID to Geothermal Plants 

(1997 – 2008)

Acre-feet/year



		Heber 1

		1156



		Heber 2

		3663



		Ormesa 11

		1993



		Ormesa 1

		1655



		Ormesa 1E

		923



		Ormesa 1H

		1040



		Leathers

		1354



		Elmore

		1910



		Vulcan

		164



		Del Ranch

		948



		Salton Sea 5

		1120



		Salton Sea 3 & 4

		399



		Salton Sea 1 & 2

		10





Recent investigations for Ormat Technologies

Recently Brawley and Ormat Technologies have been investigating opportunities for the use of effluent from the Brawly WWTP at Ormat facilities.  The design basis for serving the Industrial/Geothermal Market will be based on work recently done for the City of Brawley and for Ormat Technologies.

The Brawley WWTP is to be reconstructed in the immediate future should anticipated funding be available.  The design is complete and proposed improvements will provide secondary treatment with disinfection.  

Ormat has had additional studies done to determine what additional treatment (beyond the proposed improvements) would be needed to provide water quality satisfactory for their use and deliver to their plant.   Based on these investigations, additional treatment to remove organics would be required.  Filters, including Dynasand filters, and MBR (Membrane Bioreactors) were evaluated.  Cost would be from $129 to $308/AF for the additional treatment.  The investigation found that no salt removal would be needed as Ormat injects cooling water.   Ormat is seeking 8 MGD, and Brawley WWTP can provide only 4 MGD.  The report is draft and no additional information was made available.  

		Recycled water use for industrial customers in the West Basin area of Los Angeles County

The recycled systems constructed for industrial customers in the service area of West Basin Municipal Water District are worth noting.  The source water for this system is tertiary effluent from the City of Los Angeles Hyperion Wastewater Treatment System and it serves a number of industrial customers – typically oil refineries.  Each of the customers has an agreement with West Basin defining the quality of water that will be delivered to them.  West Basin provides desalted water (RO systems) to match the specifications of the customer.







Design Basis

This investigation assumed that recycled water delivered to power plants would have been tertiary treated and that no desalting would be required.  The assumptions were consistent with those made for other municipal and industrial users.  

IID Distribution System

Delivering recycled water to the canal system – if water quality concerns can be solved simplifies a number of challenges:

· If there are enough users downstream, the market for the recycled water is assured.

· As the recycled water supply and the surface water supply are blended, the delivery area can be large enough to provide a market for all the recycled water.

· Negligible storage at the WWTP may be needed.

· Distribution pipelines are minimized.

A concern with delivery to IID’s distribution system is the use of the system to deliver raw water to municipal water treatment plants.  Table N-23 shows the canals currently used for delivery to water treatment plants.

[bookmark: _Toc226282604][bookmark: _Toc235522393][bookmark: _Toc240430647][bookmark: _Toc240873563]
Table N-23. Summary of the Canals that Provide Water to the Water Treatment Plants in IID

		Community within Imperial County

		Canals that Supply the Water Treatment Plants



		

		



		Brawley

		Mansfield and Central Main Canals



		Calexico

		Date and Dahlia Lateral #1 Canals



		Calipatria

		C West Lateral Gate #38



		El Centro

		Date and Dahlia Lateral #1 Canals



		Heber

		Dogwood Canal Gate #37



		Holtville

		Pear Canal



		Imperial

		Newside and Dahlia Canals



		Niland

		C West Lateral Gate #38



		Seeley

		Elder Canal



		Westmorland

		Westmorland Canal





Note:  Information from the service area plans for Holtville (October 2006), Brawley (February 2007), Calipatria (November 2004), and Westmorland (March 2005); Information about the source of the water for the water treatment plants for Calexico (March 2007), El Centro (March 2006), and Imperial (December 2005) was found in the UWMP for that city.

Design Basis

The conveyance systems from the wastewater treatment plants to IIDs distribution system are sized without peaking and with a residual head of 25 psi at the canal.  

[bookmark: _Toc235869860]Treatment upgrades and storage requirements

Determining the cost of treatment upgrades at a wastewater treatment plant for a reconnaissance level investigation presents significant challenges.  For purposes of this study data developed for a national EPA study has been used (EPA 2001).  That study developed costs for constructing wastewater treatment plants with various levels of treatment.  For purposes of this investigation the cost of upgrading an existing treatment plant from secondary treatment to “advanced treatment with nutrient removal” was used.  The EPA study states that the data it provides is the best that is available, but suggests that it is likely to provide a high costs.  Significantly improving the accuracy of these estimates would require working with each plant operator to develop conceptual designs for required improvements which is beyond the scope of this investigation.

Where storage is needed to regulate delivery of recycled water, storage for one day’s flow has been included at the wastewater plant.  The storage cost is estimated assuming the reservoir will have earth berm side walls, 15-foot depth of water, be lined with a geotextile and have a floating cover.  The storage can be located at the plant and at an elevation allowing delivery from the process trains without pumping.  Costs will be based on the IID Definite Plan unit costs and include a 30 percent contingency. Costs would rise if additional lands are needed to be acquired for storage.

[bookmark: _Toc235869861]Mitigation

Any recycling project removes water from IID drains, the New River or the Alamo River; and, ultimately, from the Salton Sea.  The QSA requires mitigation for the environmental impact of removing this water from the drains.   This investigation presumes that the same mitigation cost would be required of a recycling project.  Calculations of the mitigation cost were provided by IID and are based on USFWS and CDFG negotiated mitigation requirements (Wilcox, 2009).  

The cost of mitigation cost includes a capital cost of $183.12 per acre foot of transferred water and an operation and maintenance (O&M) cost of $73.68 per acre foot.      

[bookmark: _Toc235869862][bookmark: _Toc236631238][bookmark: _Toc236631436][bookmark: _Toc236631564][bookmark: _Toc240873109][bookmark: _Toc240873795]N.3.2	Project Alternatives

Six recycled water alternatives have been laid out to bracket the possibilities for recycling.  Table N-24 summarizes the elements of these alternatives.  The cost information in the table will be discussed later in this section. 

Alternatives 1, 2, and 3 use the four largest wastewater treatment plants within IID’s service area (Brawley, Calexico, El Centro, and Imperial) as the supply source.  These plants produce 80 percent of all wastewater effluent within IID’s service area.  The alternatives differ in the market that would receive the recycled water and the source of wastewater.  These two factors then govern the level of treatment and the needed distribution system.  

Alternatives 4, 5, and 6 presume the construction of a new wastewater treatment plant.  The purpose was to evaluate a larger centralized plant and investigate the potential to realize economies of scale.  The alternatives vary in how large an area wastewater would be collected from and in the market that would receive the recycled water.  

These alternatives can also be divided by their potential customers.  Alternatives 1, 2, 4, and 5 all look to develop distribution systems serving specific customers with recycled water.  Alternatives 3 and 6 deliver recycled water to the IID distribution system for use by all IID customers located downstream of that delivery point.  







[bookmark: _Toc240430648][bookmark: _Toc240873564]Table N-24.  Recycled Water Alternatives

		[bookmark: _Toc235869863]Design Components, "Cost Elements"

		Configuration Alternatives



		

		Existing plants (independently)

		Central Plant - Keystone



		

		1

		2

		3

		4

		5

		6



		Treatment Plant Location(s) and Treatment Level



		1   Brawley, Imperial, El Centro, and Calexico (Independently):
     Secondary with Disinfection

		 

		 

		 

		 

		 

		 



		2   Brawley, Imperial, El Centro, and Calexico (Independently):
     Tertiary with Disinfection

		 

		 

		 

		 

		 

		 



		3   Central Plant - Keystone: Tertiary with Disinfection - 7.5 MGD

		 

		 

		 

		 

		 

		 



		4   Central Plant - Keystone: Tertiary with Disinfection - 15 MGD

		 

		 

		 

		 

		 

		 



		Source Water



		1   Brawley

		 

		 

		 

		 

		 

		 



		2   Imperial

		 

		 

		 

		 

		 

		 



		3   El Centro

		 

		 

		 

		 

		 

		 



		4   Calexico

		 

		 

		 

		 

		 

		 



		5   Keystone/New Development Area

		 

		 

		 

		 

		 

		 



		Conveyance



		1   Surrounding Ag.

		 

		 

		 

		 

		 

		 



		2   Local Service Area Demand

		 

		 

		 

		 

		 

		 



		3   Industrial - Geothermal Plant (Brawley WWTP Only3)

		 

		 

		 

		 

		 

		 



		4   Into Central Canal

		 

		 

		 

		 

		 

		 



		Project Cost (May 2009 Price Level, 4 percent real interest rate, 30-year project life) 



		Capital Cost

		$18,779,688 

		$140,568,145 

		$90,531,216 

		$51,323,359 

		$20,818,710 

		 102,374,854 



		Annual O&M Cost

		 $  486,671 

		 $  2,567,145 

		 $ ,992,257 

		 $ 1,438,723 

		 $ 829,853 

		 $  2,280,145 



		Equivalent Annual Cost

		 $1,572,702 

		 $10,726,215 

		 $7,498,347 

		 $ 4,406,758 

		 $ 2,033,801 

		 $ 8,200,493 



		Yield (AF)

		 13,331 

		 11,674 

		 13,331 

		    4,696 

		    6,611 

		 16,808 



		Equivalent Annual Cost per AF

		 $    118 

		 $    919 

		 $    562 

		 $    938 

		 $    308 

		 $    488 







[bookmark: _Toc240873110][bookmark: _Toc240873796]N.3.2.1	Recycled Water Alternative 1 –Disinfected Secondary Effluent from Existing Wastewater Treatment Plants applied to adjacent agriculture

[bookmark: _Toc235869864]Description

Recycled Water Alternative 1 proposes delivering the effluent for agricultural use in the vicinity of each plant.  These plants currently produce disinfected secondary effluent and no additional treatment would be needed for application to most crops (An exception is vegetables, eaten raw). 

Improvements to each plant would include installation of storage for one day’s flow.  A pump station would be installed at the plant to allow delivery.  New conveyance systems – Pump stations and pipelines – would deliver the recycled water from each plant to adjacent farms.  

Table N-25 shows the amount of agricultural land each plant would serve based on the analysis presented in Section N.2.1.2.

[bookmark: _Toc240430649][bookmark: _Toc240873565]Table N-25.  Recycled Water Alternative 1 – Potentially Served Agricultural Area

		Wastewater Treatment Plants

		Average Effluent Flow

[AFY]

		Potentially served agricultural area at 5.25 af/acre



		City of Brawley WWTP

		4,481

		9 quarter sections



		City of Calexico Municipal WWTP

		3,024 to 3,249

(use 3,137)

		6 quarter sections



		El Centro Municipal WWTP

		4,033

		8 quarter sections



		City of Imperial Water Pollution Control Plant

		1,568 to 1,792

(use 1640)

		3 quarter sections





Each of these plants is discussed separately below.      

Modifications to the Brawley WWTP would require construction of storage equal to an average days flow and conveyance to Spruce Lateral 5.  Recycled water would be delivered to crops both from the pipeline and from Spruce Lateral 5 (Figure N-26).  This distribution system assumes that a portion of the lateral could be isolated from the remainder of IID’s system to assure that deliveries of recycled water would be only to limited acreage.  Were this concept of using Spruce Lateral 5 not to work, then additional conveyance facilities would need to be constructed.[footnoteRef:6] [6:  The City of Brawley’s web site indicates that the feasibility of serving recycled water to the golf course is currently being examined.] 






[bookmark: _Toc240873731] Figure N-26.  Alternative 1 - Brawley Configuration

[image: 06_Alt1_Brawley]

Modifications to the Calexico WWTP would include the construction of storage equal to an average day’s flow and construction of a conveyance system including four miles of pipelines delivering recycled water to the west of the plant and of the All American Canal (Figure N-27).

[bookmark: _Toc240873732] Figure N-27.  Recycled Water Alternative 1 - Calexico Configuration

[image: 07_Alt1_Calexico]

Modifications to the El Centro WWTP would include construction of storage equal to an average days flow and construction of a conveyance system including 4.5 miles of pipelines to the west (Figure N-28).  Inspection of aerial photography indicates that this area is close to existing urbanized areas.  Were these areas to develop, the recycled water would have to be delivered elsewhere.

[bookmark: _Toc240873733] Figure N-28.  Recycled Water Alternative 1 – El Centro Configuration

[image: 08_Alt1_ElCentro]

Modifications to the City of Imperial Water Pollution Control Plant would include construction of storage equal to an average days flow and construction of a conveyance system including one mile of pipeline (Figure N-29).



[bookmark: _Toc240873734]Figure N-29.  Recycled Water Alternative 1 – City of Imperial Configuration

[image: 09_Alt1_Imperial]

[bookmark: _Toc235869865]Recycled Water Alternative 1 would produce 13,331 AFY yield.  It is technically feasible and the cost, at $118 per AF, within the cost limits developed for this investigation.  It will be carried forward for further investigation.

Cost

The capital cost of Recycled Water Alternative 1 would be on the order of $18,800,000.  The alternative would deliver 13,300 AFY at a cost of approximately $ 118 per acre foot (May 2009 price level, 4 percent real interest rate, 30 year project life).  Approximately half of this cost is mitigation costs.  On-farm costs to facilitate use of recycled water have not been addressed in this calculation.  Table N-26 presents the cost of developing these systems. 





[bookmark: _Toc240430650][bookmark: _Toc240873566]Table N-26.  Recycled Water Alternative 1 Disinfected Secondary Effluent from Existing WWTP applied to adjacent agriculture (May 2009 price level, 4 percent real interest rate, 30 year project life

		 

		

		

		

		Total



		Recycled Facilities (Storage & Conveyance) at Brawley WWTP

		 

		 



		Capital Cost

		

		

		

		



		Storage  (4.0 MG, 12.3 af)

		

		

		

		       $  1,267,578 



		Pumping Facilities, 2@100 hp incl standby

		

		

		               287,040 



		Pipelines (conveyance to Spruce Lateral 5)

		

		

		            2,543,112 



		Irrigation Turnouts

		

		

		

		               576,122 



		Check Structures

		

		

		

		                  78,000 



		Mitigation Costs (reduced drain flows)

		

		

		

		               820,561 



		On-Farm costs, if any

		

		

		

		 not included 



		Capital Cost

		

		

		

		       $    5,572,413 



		O&M Costs

		

		

		

		



		O&M Costs

		

		

		

		               168,052 



		Financial Analysis (4%, 30 years)

		

		

		

		



		Equivalent Annual Cost

		

		

		

		             $ 490,305      



		Yield (AFY)

		

		

		

		           4,481 



		Equivalent Annual Cost per acre-foot

		

		

		

		$164 



		

		

		

		

		



		Recycled Facilities (Storage & Conveyance) at Calexico WWTP

		 

		 



		Capital Cost

		 

		 

		 

		 



		Storage  (2.8 MG, 8.6 af)

		

		

		

		 $            891,072 



		Pumping Facilities,  2 @ 100 hp incl standby

		

		

		               266,240 



		Pipelines (conveyance to west for 4.5 miles)

		

		

		            3,442,982 



		Irrigation Turnouts

		

		

		

		            1,456,775 



		Mitigation Costs (reduced drain flows)

		

		

		

		               574,447 



		On-Farm costs, if any

		

		

		

		 not included 



		Capital Cost

		

		

		

		 $         6,631,517 



		O&M Costs

		

		

		

		



		O&M Costs

		

		

		

		               119,521 



		Financial Analysis (4%, 30 years)

		

		

		

		



		Equivalent Annual Cost

		

		

		

		$   503,023 



		Yield (AFY)

		

		

		

		                    3,137 



		Equivalent Annual Cost per acre-foot

		

		

		

		$160 



		

		

		

		

		



		Recycled Facilities (Storage & Conveyance) at El Centro WWTP

		 

		 



		Capital Cost

		 

		 

		 

		 



		Storage  (3.6 MGD, 11.1 af)

		

		

		

		       $   1,021,176 



		Pumping Facilities, 100 hp + standby

		

		

		

		               234,806 



		Pipelines (conveyance to west for 4.5 miles)

		

		

		            2,065,789 



		Irrigation Turnouts

		

		

		

		               374,400 



		Mitigation Costs (reduced drain flows)

		

		

		

		               738,523 



		On-Farm costs, if any

		

		

		

		 not included 



		Capital Cost

		

		

		

		          $4,434,694 



		O&M Costs

		

		

		

		



		O&M Costs

		

		

		

		               151,981 



		Financial Analysis (4%, 30 years)

		

		

		

		



		Equivalent Annual Cost

		

		

		

		$408,440 



		Yield (AFY)

		

		

		

		                    4,033 



		Equivalent Annual Cost per acre-foot

		

		

		

		$156 



		

		

		

		

		



		Recycled Facilities (Storage & Conveyance) at Imperial WWTP

		 

		 



		Capital Cost

		

		

		

		



		Storage  (1.5 MG, 4.6 af)

		

		

		

		           $  652,626 



		Pumping Facilities, 20 hp + standby

		

		

		

		               178,152 



		Pipelines (conveyance to east for 1 mile)

		

		

		               815,443 



		Irrigation Turnouts

		

		

		

		               187,200 



		Mitigation Costs (reduced drain flows)

		

		

		

		               307,642 



		On-Farm costs, if any

		

		

		

		 not included 



		Capital Cost

		

		

		

		       $   2,141,063 



		O&M Costs

		

		

		

		



		O&M Costs

		

		

		

		               47,117 



		Financial Analysis (4%, 30 years)

		

		

		

		



		Equivalent Annual Cost

		

		

		

		$262,847 



		Yield (AFY)

		

		

		

		                    1,680 



		Equivalent Annual Cost per acre-foot

		

		

		

		$102 



		

		

		

		

		



		Recycled Water Alternative 1 - Summary Costs

		 

		 

		 

		 



		Capital Cost

		

		

		

		 $      18,779,688 



		O&M Costs

		

		

		

		           486,671  



		Equivalent Annual Cost

		

		

		

		         1,572,702   



		Yield (AFY)

		

		

		

		                  13,331 



		Equivalent Annual Cost per acre-foot

		

		

		

		 $                    118 









[bookmark: _Toc235869866][bookmark: _Toc240873111][bookmark: _Toc240873797]N.3.2.2	Recycled Water Alternative 2 – Upgrade Existing Plants to Tertiary and deliver effluent to a local market

[bookmark: _Toc235869867]Description

Recycled Water Alternative 2 proposes upgrading the four largest plants from secondary to tertiary treatment and delivering their effluent to municipal and industrial use in the adjacent communities.  This alternative presents a number of challenges. The cost of upgrading the treatment process is high.  Identifying the customers who would receive the water is required.  If the customers are existing MCI customers, this alternative would require constructing new distribution systems through established communities and require modifications of the customer’s on-site plumbing systems.  If the customers are in future developments, then, with appropriate regulation, the required infrastructure (dual plumbing) could be established when the area developed.  In the absence of known major industrial customers, the size of the service areas of this alternative would be limited by a wastewater plants ability to meet the summer peak demand for irrigation.   Thus, during the winter, there would be effluent that cannot be marketed.  

Each of these plants is discussed separately below.      

The Brawley WWTP is located close to two proposed geothermal power plants.  The proposed East Brawley plant is one-half mile to the southeast and the proposed West Brawley plant is one mile to the southwest.  This alternative delivers the entire flow of the Brawley WWTP to the East Brawley plant (Figure N-30).     

[bookmark: _Toc240873735] Figure N-30.  Recycled Water Alternative 2 - Brawley Configuration

[image: 10_Alt2_Brawley]

The Calexico WWTP could potentially serve approximately 422 acres of irrigated landscape (0.62ft/month irrigation required in the peak month) (Figure N-31).  Inspection of aerial photographs indicates that there may be 44 acres of large irrigated areas within two miles of the plant (10 sites from 2 to 8 acres each).  It would take roughly 3.0 miles of pipe to serve these areas.  The remaining 378 acres to be served could be new development spread over a total area of 2.4 square miles.  Approximately 2,200 AFY of recycled water would be served by this system.

[bookmark: _Toc240873736]Figure N-31.  Recycled Water Alternative 2 - Calexico Configuration

[image: 11_Alt2_Calexico]

The El Centro WWTP could potentially serve approximately 542 acres of irrigated landscape (0.62ft/month irrigation required in the peak month) (Figure N-32).  Inspection of aerial photographs indicates that there may be 100 acres of large irrigated areas within two miles of the plant (Six sites with 6 acres to 40 acres of irrigated landscape).  It would take roughly 4.5 miles of pipe to serve these areas.  The remaining 442 acres to be served could be new development spread over a total area of approximately 2.8 square miles.  Approximately 2,200 AFY of recycled water would be served by this system.

[bookmark: _Toc240873737]Figure N-32.  Recycled Water Alternative 2 – El Centro Configuration

[image: 12_Alt2_ElCentro]

The City of Imperial Water Pollution Control Plant could potentially serve approximately 226 acres of irrigated landscape (0.62ft/month irrigation required in the peak month) (Figure N-33).  Inspection of aerial photographs indicates that there may be 19 acres of large irrigated areas within one mile of the plant.  It would take roughly 1.25 miles of pipe to serve these areas.  The remaining 207 acres to be served could be new development spread over a total area of approximately 1.3 square miles.  Approximately 1,200 AFY of recycled water would be served by this system.

Recycled Water Alternative 2 would produce 11,674 AFY yield.  While it is technically feasible, the cost, at $919 per AF, is beyond the cost limits developed for this investigation.  It will not be carried forward for further investigation.



[bookmark: _Toc240873738][bookmark: _Toc235869868]Figure N-33.  Recycled Water Alternative 2 – City of Imperial Configuration

[image: 13_Alt2_Imperial]

Cost

The capital cost of Recycled Water Alternative 2 would be on the order of $141 million Approximately half of that cost is for an increased level of treatment.  The alternative would deliver 11,674 AFY at a cost of approximately $919 per acre foot (May 2009 price level, 4 percent real interest rate, 30-year project life).  Approximately 60 percent of the capital cost is for treatment.  Significant amounts (not included in this estimate) would also be needed to connect irrigation uses in large areas of future developments.  Costs included by the users of the recycled water to facilitate use of recycled water have not been addressed in this calculation.  Table N-27 presents the cost of developing these systems.

The costs per acre-foot for three of the plants are similar – Imperial, El Centro, and Calexico.  The cost per acre-foot for the Brawley WWTP is significantly lower ($448) than the others as all deliveries are to the proposed geothermal power plant one-half mile away rather than to a number of irrigation users.  Distribution costs are lower and (due to the constant demand of the plant) all available effluent is used.     

A previous analysis prepared for Ormat Technologies by another firm, found a much lower cost ranging from: $129/acre-foot to $308/acre-foot as opposed to $448/acre-foot.   While the source of the difference cannot be determined, it is probable that the firm which prepared the previous analysis had more specific knowledge of treatment requirements. It is unlikely that the previous analysis included mitigation costs.  

[bookmark: _Toc240430651][bookmark: _Toc240873567]Table N-27.  Recycled Water Alternative 2 – Tertiary Treatment applied to local market (May 2009 price level, 4% real interest rate, 30 year project life)

		Recycled Facilities (Storage & Conveyance) at Brawley WWTP

		 

		 

		 



		Capital Cost

		

		

		

		



		Tertiary Treatment  (4.0 MGD)

		

		

		

		 $     24,326,976 



		Storage  (4.0 MG, 12.3 af)

		

		

		

		           1,267,578 



		Pumping Facilities, 3 @ 40 hp incl standby (deliver to Ormat)

		

		

		              270,348 



		Pipelines to Ormat Technologies

		

		

		

		              119,180 



		Mitigation Costs (reduced drain flows)

		

		

		

		              820,561 



		On-site costs

		

		

		

		 not included 



		Capital Cost

		

		

		

		 $     26,804,643 



		O&M Costs

		

		

		

		



		O&M Costs

		

		

		

		 $           638,824 



		Financial Analysis (4%, 30 years)

		

		

		

		



		Equivalent Annual Cost

		

		

		

		$2,188,939 



		Yield (AFY)

		

		

		

		                   4,481 



		Equivalent Annual Cost per acre-foot

		

		

		

		$488 



		

		

		

		

		



		Recycled Facilities (Storage & Conveyance) at Calexico WWTP

		 

		 

		 



		Capital Cost

		

		

		

		



		Tertiary Treatment  (2.8 MGD)

		

		

		

		 $     18,837,421 



		Storage  (2.8 MG, 8.6 af)

		

		

		

		              891,072 



		Pumping Facilities, 4 @ 100 hp including standby

		

		

		              565,344 



		Pipelines (2.4 square miles of new dev)

		

		

		

		         17,417,867 



		Pipelines (existing development)

		

		

		

		           2,816,986 



		Mitigation Costs (reduced drain flows)

		

		

		

		              574,447 



		On-site costs

		

		

		

		 not included 



		Capital Cost

		

		

		

		 $     40,528,689 



		O&M Costs

		

		

		

		



		O&M Costs

		

		

		

		              680,129 



		Financial Analysis (4%, 30 years)

		

		

		

		



		Equivalent Annual Cost

		

		

		

		$3,023,907 



		Water delivered (acre-feet/year)

		

		

		

		                   3,137 



		Equivalent Annual Cost per acre-foot

		

		

		

		$964 



		

		

		

		

		



		Recycled Facilities (Storage & Conveyance) at El Centro WWTP

		 

		 

		 



		Capital Cost

		

		

		

		



		Tertiary Treatment  (3.6 MGD)

		

		

		

		 $     22,557,748 



		Storage  (3.6 MGD, 11.1 af)

		

		

		

		           1,021,176 



		Pumping Facilities, 4 each @ 200 hp, incl standby, VFDs

		

		

		           1,186,380 



		Pipelines (2.25 square miles of new dev)

		

		

		

		         16,329,250 



		Pipelines (Serving exist development)

		

		

		

		           7,708,656 



		Mitigation Costs (reduced drain flows)

		

		

		

		              524,351 



		On-Site costs

		

		

		

		 not included 



		Capital Cost

		

		

		

		 $     49,327,562 



		O&M Costs

		

		

		

		



		O&M Costs

		

		

		

		              719,616 



		Financial Analysis (4%, 30 years)

		

		

		

		



		Equivalent Annual Cost

		

		

		

		$3,572,234 



		Yield (AFY)

		

		

		

		                   2,863 



		Equivalent Annual Cost per acre-foot

		

		

		

		$1,248 



		

		

		

		

		



		Recycled Facilities (Storage & Conveyance) at Imperial WWTP

		 

		 

		 



		Capital Cost

		

		

		

		



		Tertiary Treatment  (1.5 MGD)

		

		

		

		 $     12,030,992 



		Storage  (1.5 MGD, 4.6 af)

		

		

		

		              627,525 



		Pumping Facilities, 4 @ 40  hp including standby

		

		

		              304,512 



		Pipelines serving existing development

		

		

		

		           1,291,118 



		Pipelines (1.3 square miles of new dev)

		

		

		

		           9,434,678 



		Mitigation Costs (reduced drain flows)

		

		

		

		              218,426 



		On-site costs

		

		

		

		 not included 



		Capital Cost

		

		

		

		 $     23,907,251 



		O&M Costs

		

		

		

		



		O&M Costs

		

		

		

		              558,576 



		Financial Analysis (4%, 30 years)

		

		

		

		



		Equivalent Annual Cost

		

		

		

		$1,941,135 



		Yield (AFY)

		

		

		

		                   1,193 



		Equivalent Annual Cost per acre-foot

		

		

		

		$1,627 



		

		

		

		

		



		Recycled Water Alternative 2 - Summary Costs

		 

		 

		 

		 



		Capital Cost

		

		

		

		 $   140,568,145 



		O&M Costs

		

		

		

		           2,597,145 



		Equivalent Annual Cost

		

		

		

		$     10,726,215 



		Yield (AFY)

		

		

		

		                 11,674 



		Equivalent Annual Cost per acre-foot

		

		

		

		 $  919 







[bookmark: _Toc235869869][bookmark: _Toc240873112][bookmark: _Toc240873798]N.3.2.3	Recycled Water Alternative 3 – Upgrade existing plants to tertiary and deliver effluent to IID canal system

[bookmark: _Toc235869870]Description

Recycled Water Alternative 3 (like Recycled Water Alternative 2) proposes upgrading the four largest plants from secondary to tertiary treatment, but the deliveries would be made to IID’s canal system rather than developing separate distribution systems for deliveries from each plant (Figure N-34).   The purpose of this analysis was to test the reduction in cost from elimination of the dual plumbing system and distribution in already developed areas. This alternative presumes that the institutional and regulatory issues associated with delivering tertiary treated water to a raw water system can be solved.  If they can be, then the challenges of developing a market for recycled water and the purple pipe distribution system to deliver that water is solved.   

As deliveries from the treatment plants are made to IID’s distribution system, those deliveries can most likely be regulated by the distribution system – both on a daily and on a seasonal basis.  Thus, no storage would be needed at the treatment plant and all effluent can be used.

[bookmark: _Toc240873739]Figure N-34.  Recycled Water Alternative 3 Configuration

[image: 14_Alt3_all]



[bookmark: _Toc235869871]Recycled Water Alternative 3 would produce 13,331 AFY yield.  It is technically feasible and the cost, at $562 per AF, is within the cost limits developed for this investigation.  It will be carried forward for further investigation.

Cost

Table N-28 presents the cost of developing this alternative.

[bookmark: _Toc240430652][bookmark: _Toc240873568]Table N-28.  Recycled Water Alternative 3 – Tertiary Treated Water into the Central Main Canal (May 2009 price level, 4% real interest rate, 30 year project life)

		Recycled Facilities (Storage & Conveyance) at Brawley WWTP

		 

		 



		Capital Cost

		

		

		

		



		Tertiary Treatment  (4.0 MGD)

		

		

		

		          $ 24,326,976 



		Pumping Facilities, 3 @ 30 including standby

		

		

		                   480,480 



		Pipelines (conveyance to Rockwood Canal)

		

		

		                1,441,326 



		 Turnout to canal

		

		

		

		                     23,400 



		Mitigation Costs (reduced drain flows)

		

		

		

		                   820,561 



		Capital Cost

		

		

		

		         $  27,092,743 



		O&M Costs

		

		

		

		



		O&M Costs

		

		

		

		                   625,459 



		Financial Analysis (4%, 30 years)

		

		

		

		



		Equivalent Annual Cost

		

		

		

		$2,192,235 



		Yield (AFY)

		

		

		

		                        4,481 



		Equivalent Annual Cost per acre-foot

		

		

		

		$489



		

		

		

		

		



		Recycled Facilities (Storage & Conveyance) at Calexico WWTP

		 

		 



		Capital Cost

		 

		 

		 

		 



		Tertiary Treatment  (2.8 MGD)

		

		

		

		             18,837,421 



		Pumping Facilities, 3 @ 30 including standby

		

		

		                   480,480 



		Pipelines (2.5 miles to Central Main Canal)

		

		

		                3,011,237 



		 Turnout to canal

		

		

		

		                     23,400 



		Mitigation Costs (reduced drain flows)

		

		

		

		                       574,447 



		Capital Cost

		

		

		

		 $          22,926,985 



		O&M Costs

		

		

		

		



		O&M Costs

		

		

		

		                   593,462 



		Financial Analysis (4%, 30 years)

		

		

		

		



		Equivalent Annual Cost

		

		

		

		$1,919,332 



		Yield (AFY)

		

		

		

		                        3,137 



		Equivalent Annual Cost per acre-foot

		

		

		

		$612 



		

		

		

		

		



		Recycled Facilities (Storage & Conveyance) at El Centro WWTP

		 

		 



		Capital Cost

		 

		 

		 

		 



		Tertiary Treatment  (3.6 MGD)

		

		

		

		       $    23,553,391 



		Pumping Facilities (3 @ 40 hp)

		

		

		

		                   493,116 



		Pipelines (3.0 miles to Central main Canal)

		

		

		                3,098,684 



		 Turnout to canal

		

		

		

		                     23,400 



		Mitigation Costs (reduced drain flows)

		

		

		

		                      738,523 



		Capital Cost

		

		

		

		        $   27,907,114 



		O&M Costs

		

		

		

		



		O&M Costs

		

		

		

		                   715,509 



		Financial Analysis (4%, 30 years)

		

		

		

		



		Equivalent Annual Cost

		

		

		

		$2,329,380 



		Water delivered

		

		

		

		                        4,033 



		Equivalent Annual Cost per acre-foot

		

		

		

		$578 



		

		

		

		

		



		Recycled Facilities (Storage & Conveyance) at Imperial WWTP

		 

		 



		Capital Cost

		

		

		

		



		Tertiary Treatment  (1.5 MGD)

		

		

		

		             10,302,585 



		Pumping Facilities, 2@ 30 hp incl standby

		

		

		                   409,188 



		Pipelines (conveyance to Central Main Canal)

		

		

		                1,561,560 



		 Turnout to canal

		

		

		

		                     23,400 



		Mitigation Costs (reduced drain flows)

		

		

		

		                   307,642 



		Capital Cost

		

		

		

		             12,604,374 



		O&M Costs

		

		

		

		



		O&M Costs

		

		

		

		                   328,489 



		Financial Analysis (4%, 30 years)

		

		

		

		



		Equivalent Annual Cost

		

		

		

		$1,057,401 



		Yield (AFY)

		

		

		

		                        1,680 



		Equivalent Annual Cost per acre-foot

		

		

		

		$629 



		

		

		

		

		



		Recycled Water Alternative 3 - Summary Costs

		 

		 

		 

		 



		Capital Cost

		

		

		

		 $          90,531,216 



		O&M Costs

		

		

		

		                2,992,257 



		Equivalent Annual Cost

		

		

		

		                7,498,347 



		Yield (AFY)

		

		

		

		                     13,331 



		Equivalent Annual Cost per acre-foot

		

		

		

		 $ 562  







[bookmark: _Toc235869872][bookmark: _Toc240873113][bookmark: _Toc240873799]N.3.2.4	Recycled Water Alternative 4 – Regional plant serving tertiary water locally

[bookmark: _Toc235869873]Description

Recycled Water Alternative 4 proposes construction of a new, regional wastewater treatment plant located between the cities of Imperial and Brawley, in the Keystone Planning Area (Figure N-35).  At this time, a design exists for a 5 MGD Keystone Regional Water Reclamation Facility.  The expected ultimate treatment capacity needed for all proposed new development in the Keystone Planning Area is 15 MGD, and the proposed plant can be expanded to that size.  The plant is proposed to provide tertiary treatment with the intent of delivering the treated effluent to a recycled water system serving new development located between the two cities.

This investigation assumes that the treatment plant would be constructed to meet future needs for wastewater treatment.  If the effluent were not intended to be recycled, then the plant would be built to provide secondary treatment.  Thus, only the increment treatment from secondary to tertiary is included in this investigation.

This alternative assumes construction of a 7.5 MGD tertiary treatment plant with an average effluent flow of 5.9 MGD.  The size plant was selected based on the brief market analysis for recycled water that follows.  

The Mesquite Lake Specific Plan Area, surrounding the proposed plant, is 5,100 acres zoned for industry with railway access (IVEDC, 2007).  Under the presumption that industrial use would consist of warehousing, distribution and food processing, it appears that there would be few customers for significant amounts of recycled water here.  More distant from the proposed plant are a number of proposed subdivisions including Rancho Los Lagos Specific Plan and the 101 Ranch Specific Plan located south of Brawley; Barioni Lakes located north of the City of Imperial; and a number of developments located east of Imperial (Imperial County, 2009).  These proposed developments may be markets for recycled water.  Rancho Los Lagos is proposed to include a golf course, other parks and schools (say 220 acres out of 1,200 acres).  Barioni Lakes includes 95 acres of park land including recreational lakes and 82 acres of schools out of 1,100 total acres.  An “Imperial Regional Sports park” is proposed for the southeast corner of Neckel Road and Dogwood Road, approximately two miles east of the City of Imperial.  This park may be 160 acres.   These developments and the developments on the east side of Imperial may eventually contain enough landscaping to provide a market for a recycled water treatment plant producing 5.9 MGD.  Due to the varying irrigation demands through the year, the actual amount of recycled water used would average less than 5.9 MGD.

Recycled Water Alternative 4 would produce 4,696 AFY yield.  While it is technically feasible and the cost, at $938 per AF, it is beyond the cost limits developed for this investigation.  It will not be carried forward for further investigation.



[bookmark: _Toc240873740]Figure N-35.  Recycled Water Alternative 4 Configuration

[image: 15_Alt4_Keystone]

[bookmark: _Toc235869874]Cost

Table N-29 gives a more detailed cost estimate. 

[bookmark: _Toc240430653][bookmark: _Toc240873569]Table N-29.  Recycled Water Alternative 4 – Keystone Regional Water Reclamation Plant delivering to future MCI customers (May 2009 price level, 4% real interest rate, 30 year project life)

		Recycled Facilities (Storage & Conveyance) at Keystone Regional Water Reclamation Facility



		Capital Cost

		

		

		 $          15,729,759 



		Tertiary Treatment  (7.5MGD.  Cost over secondary)

		

		

		



		Storage  (One day's flow)

		

		

		

		                1,162,672 



		Pumping Facilities, 6 @ 200 including standby

		

		

		                2,030,652 



		Recycled Water Pipelines 

		

		

		

		             32,400,276 



		 Turnout to canal

		

		

		

		                               -   



		Mitigation Costs (for reduced drain flows)

		

		

		

		                               -   



		On-site costs 

		

		

		

		 not included 



		Capital Cost

		

		

		

		 $       51,323,358



		O&M Costs

		

		

		

		



		O&M Costs

		

		

		

		 $            1,438,723 



		Financial Analysis (4%, 30 years)

		

		

		

		



		Equivalent Annual Cost

		

		

		

		$4,406,758 



		Yield (AFY)

		

		

		

		                        4,696 



		Equivalent Annual Cost per acre-foot

		

		

		

		$938 







[bookmark: _Toc235869875][bookmark: _Toc240873114][bookmark: _Toc240873800]N.3.2.5	Recycled Water Alternative 5 – Regional Plant serving tertiary water to IID canal

[bookmark: _Toc235869876]Description

Recycled Water Alternative 5 proposes construction of a new, regional wastewater treatment plant located between the cities of Imperial and Brawley, in the Keystone Planning Area (Figure N-36).  The proposed plant would be identical to the one proposed in Recycled Water Alternative 4: a 7.5 MGD tertiary treatment plant with an average effluent flow of 5.9 MGD.  

This alternative would require construction of sewer force mains and lift stations to direct flow from the four existing plants to the new Keystone Regional Plant.  However, this alternative presumes delivery of the plant effluent to IID’s distribution system at the Central Canal located 3.5 miles west of the proposed plant.  Because the delivery is to IID’s distribution system, all of the plant effluent can be recycled (Alternative 4 was limited by a need to meet the peak summer demand in its market area).

Recycled Water Alternative 5 would yield 6,611 AFY.  It is technically feasible and the cost, at $308 per AF, is within the cost limits developed for this investigation.  It will be carried forward for further investigation.





[bookmark: _Toc240873741]Figure N-36.  Recycled Water Alternative 5 Configuration

[image: 16_Alt5_Keystone]

[bookmark: _Toc235869877]Cost

Recycled Water Alternative 5 has an estimated capital cost of $21 million.  This capital cost is dominated by the treatment costs.  Recycled Water Alternative 4’s extensive recycled conveyance system is not needed.    The system would deliver 6,600 acre-feet of recycled water per year at an equivalent annual cost of $308 per acre-foot.  Table N-30 gives a more detailed cost estimate.

[bookmark: _Toc240430654][bookmark: _Toc240873570]Table N-30.  Recycled Water Alternative 5 – Keystone Regional Water Reclamation Plant delivering to Central Canal (May 2009 price level, 4% real interest rate, 30 year project life)

		Capital Cost

		

		

		

		



		Tertiary Treatment  (7.5MGD.  Cost over secondary)

		

		

		 $          15,729,759 



		Pumping Facilities for recycled system, 3 @ 100 including standby

		                   447,470 



		Pipeline to Canal 

		

		

		

		                4,566,482 



		 Turnout to canal

		

		

		

		                     75,000 



		Mitigation Costs (reduced drain flows)

		

		

		

		                               -   



		Capital Cost

		

		

		

		 $          20,818,710 



		O&M Costs

		

		

		

		



		O&M Costs

		

		

		

		 $                829,853 



		Financial Analysis (4%, 30 years)

		

		

		

		



		Equivalent Annual Capital Cost

		

		

		

		$1,203,948 



		O&M

		

		

		

		                   829,853 



		Equivalent Annual Cost

		

		

		

		$2,033,801 



		Yield (AFY)

		

		

		

		                        6,611 



		Equivalent Annual Cost per acre-foot

		

		

		

		$308 







[bookmark: _Toc235869878][bookmark: _Toc240873115][bookmark: _Toc240873801]N.3.2.6	Recycled Water Alternative 6 – Regional Plant serving tertiary water to local service area and IID canal

[bookmark: _Toc235869879]Description

Recycled Water Alternative 6 proposes the replacement of the existing wastewater treatment plants in Brawley, Imperial, El Centro and Calexico with a new regional plant that would serve these cities and serve future needs in the Keystone Planning Area (Figure N-37).  The proposed plant would be twice the plant proposed in Recycled Water Alternatives 4 and 5: a 15 MGD tertiary treatment plant.  Current average flows at the four existing plants are 11.9 MGD.  For this investigation we have presumed that the plants average flow would equal the maximum flow.

Like Recycled Water Alternative 5, assumes all of the plants effluent would be delivered to IID’s distribution system at the Central Canal located 3.5 miles west of the proposed plant.  

Recycled Water Alternative 6 would yield 16,808 AFY.  It is technically feasible and the cost, at $4,888 per AF, is within the cost limits developed for this investigation.  It will be carried forward for further investigation.





[bookmark: _Toc240873742]Figure N-37.  Recycled Water Alternative 6 Configuration

[image: 17_Alt3_Keystone]

[bookmark: _Toc235869880]Cost

Recycled Water Alternative 6 has an estimated capital cost of $102 million.  This capital cost is dominated by the cost of force mains to deliver raw sewage from the existing plants to the regional plant.  Recycled Water Alternative 4’s extensive recycled conveyance system is not needed.    The system would deliver 16,800 AFY of recycled water at an equivalent annual cost of $488 per acre-foot.  Table N-31 gives a more detailed cost estimate.

[bookmark: _Toc240430655][bookmark: _Toc240873571]Table N-31.  Recycled Water Alternative 6 – Keystone Regional Water Reclamation Plant delivering to Central Canal (May 2009 price level, 4% real interest rate, 30-year project life)

		Capital Cost

		

		

		

		



		Tertiary Treatment  (15MGD.  Cost over secondary)

		

		

		

		 $          24,841,252 



		Sewer Lift Station, Brawley to Keystone, 4 @ 300 hp incl standby

		

		

		                1,298,700 



		Sewer Lift Station, Imperial to Keystone, 3 @ 40 hp incl standby

		

		

		                   518,388 



		Sewer Lift Station, El Centro to Keystone, 3 @ 40 hp incl standby

		

		

		                   518,388 



		Sewer Lift Station, Calexico to Keystone, 6 @ 200 hp incl standby

		

		

		                1,469,052 



		Pumping Facilities for recycled system, 3 @ 100 including standby

		

		

		                   664,279 



		Force Main, Brawley to Keystone

		

		

		

		             22,228,982 



		Force Main, Calexico, Cl Centro & Imperial to Keystone

		

		

		             42,146,454 



		Pipeline to Canal 

		

		

		

		                5,517,832 



		 Turnout to canal

		

		

		

		                     93,600 



		Mitigation Costs (reduced drain flows)

		

		

		

		3,077,927 



		Capital Cost

		

		

		

		 $        102,374,854 



		O&M Costs

		

		

		

		



		O&M Costs

		

		

		

		 $            2,280,145 



		Financial Analysis (4%, 30 years)

		

		

		

		



		Equivalent Annual Cost

		

		

		

		$8,200,493 



		Yield (AFY)

		

		

		

		                     16,808 



		Equivalent Annual Cost per acre-foot

		

		

		

		$488 







[bookmark: _Toc235869881][bookmark: _Toc240873116][bookmark: _Toc240873802]N.3.2.7	Other Projects

In addition to the project alternatives presented and evaluated above there are a number of other opportunities that could be considered in the area.  Potential projects include those that may have been identified on an informal level by cities or power plant owners as well as some opportunities that may not have been considered and were outside the scope of this report; such as grey water. 



Existing Plants

While no plants within IID currently have any land disposal or reuse, increased emphasis by the RWQCB, along with the UWMP requirements and increasing limitations to IID supplies, may make recycled water a cost effective alternative.  Interviews with the wastewater treatment plant operators or representatives indicate that several plants have been approached with ideas or have begun internal discussions of potential recycled water projects. 



A number of plants, including the City of Calexico Municipal WWTP, the City of El Centro Municipal WWTP, and City of Holtville Municipal WTTP, mentioned consideration of crop or surrounding area irrigation, some possibly at current treatment levels.  Specifically, a study evaluating the tie in of a CHP facility to the Gateway of the Americas WWTP included consideration for using reclaimed water for the irrigation at the CHP facility.  Additionally, the City of Brawley’s website specifically indicates that the feasibility of using recycled water on a golf course south of the Brawley WWTP is being evaluated.  



Several plants have also had interest expressed by various industrial water consumers.  As included in the alternatives consideration discussion, the City of Brawley is negotiating with Ormat Nevada, Inc.  Ormat approached the city for reclaimed use for cooling tower purposes at a new/expanded plant. The preliminary design report on reclaimed water structures has been started.  The Heber PUD WWTP is also in discussion with Ormat regarding use of reclaimed water.  Additionally, the City of Brawley has had Caltrans and an ethanol plant planned nearby expressed some interest in the use of recycled water.  The Calipatria WWTP indicated they also had discussion with an ethanol plant at one point.  Modern ethanol plants have refined water treatment techniques to enable recycling of water to boilers and these treatment techniques typically also enable the plants to use lower quality water such as sewage treatment plant effluents.  A potential solar farm has also contacted at least two of the area plants, the Westmoreland WWTP and the Seeley County WWTP.



In the interviews all of the plants operators or representatives spoken with could identify a potential market for recycled water from their plant even if the options were not actively being pursued or discussed. Most indicated that they expected more recycled water in the area eventually, some anticipate it in the near future.  There appears to be increased focus on recycled water opportunities with increased emphasis by the RWQCB, along with the UWMP requirements and increasing limitations to IID supplies.  As an example, Niland WWTP indicated that when the Region Board last visited they recommended evaluating reuse opportunities. 



Geothermal Plants

There are also several geothermal plants in the area that are treating cooling water and disposing with NPDES permits.  These plants may have opportunities to provide a cost effective source of recycled water supply.  One plant, the IID’s El Centro Generating Station, has a NPDES permit and a RWQCB order to install RO to treat up to 1,200 AFY.

Grey water  

Grey water is household wastewater from sinks, showers, and washer machines, which can be reused for watering plants and flushing toilets.  A simple example of reuse of grey water is a homeowner using water from his washing machine or shower for irrigation or to flush a toilet.  Depending on the systems used, grey water systems could recycle water without building public infrastructure.  

“Scalper” plants

The construction of small recycling plants located in the upper portion of a wastewater service area can have some advantages over recycling at a larger, central wastewater plant.  There may be a location that balances the supply of sewage with the demand for recycled water.  With the proper location, the cost of the recycled water distribution system is controlled.  Also, the new plant may allow downsizing sewer trunk lines or defer their replacement.  This is somewhat similar to Recycled Water Alternative 2.

[bookmark: _Toc235869882][bookmark: _Toc240873117][bookmark: _Toc240873803]N.3.2.8	Next steps

This investigation has developed conceptual level alternatives based on limited information.  Based on this data the cost of recycled water may vary from $170/acre-feet for secondary recycled water delivered to farm land to a thousand dollars for tertiary water delivered to municipal and industrial users. But, this has been a conceptual analysis with a great deal of uncertainty.  Decisions to eliminate or further evaluate these alternatives should consider the following assumptions and limitation on the analysis.  They should also be considered in the scoping of additional investigations.

There has been limited discussion with the operators of the wastewater plants and none with the potential customers:

· The use of recycled water often presents water quality challenges for the customers.  With these projects in particular, salt levels may be a concern.  As a rule of thumb, wastewater treatment plant effluent has 300 ppm more TDS than the treated water used in the plants service area.  Without desalting, effluent in the IID area may be in the range of 1,000 ppm TDS.  This level will affect agricultural and other uses of the recycled water and create costs for those users.   High organics are also a concern for customers (See the earlier discussion of Ormat Technologies investigations of reusing effluent from the Brawley WWTP).

· Users may face challenges with the perceptions created by use of recycled water.  The agency implementing the recycled water system and the potential users will have to work together to achieve a successful program.   Agreements with growers to take the water would be needed.   The acceptability of deliveries secondary treated wastewater to even a limited reach of canal (Recycled Water Alternative 1, Brawley WWTP, Recycled Water Alternatives 3,5, and 6) needs to be further examined.  Use of recycled water on farmland may require IID acquiring the farm land and then leasing it with restrictions.

· There may be additional markets that have not been identified, which substantially reduce the alternatives costs.  An example might be a proposed geothermal plant in the South Brawley KGRA that could receive recycled water from the regional plant proposed in Recycled Water Alternatives 4, 5, and 6.  Little is known about Ormat Technologies concepts and analysis for using effluent from the Brawly WWTP.

· The proposed markets for an alternative may not exist.  For example, the arrangement of facilities at a park or at a school may make use of recycled water unfeasible.  

· Alternatives delivering recycled water to municipal and industrial customers (Recycled Water Alternatives 2 and 4) would require the cooperation of the relevant land use entities.

· In light of increased interest in conservation, the supply and quality of plant effluent available for recycling may reduce in the future.  Conservation may reduce the market for recycled water.  Conservation may increase TDS levels in effluent.

Delivering recycled water to IID’s Distribution System may not be acceptable:

· Recycled Water Alternatives 3, 5, and 6 propose delivering tertiary-treated recycled water to IID’s Distribution System.  This may not be acceptable for regulatory reasons, water quality reasons or to the users of water delivered from the system.

The estimates of the cost of additional treatment are based on generic data: 

· Cost estimates for upgrading treatment to tertiary are based on generic curves that may not be applicable to these cases.

· This investigation assumed that the market for recycled water would be present immediately upon completion of the development of the supply and the conveyance system.  Experience on many existing recycled water projects indicates that this typically is not the case.  This concern is particularly true for Recycled Water Alternatives 4, 5, and 6, which envision development of a new plant to provide wastewater treatment for future development and deliver recycled water to future development (Recycled Water Alternative 6 serves the recycled water to existing development).

· Other water management strategies impact the feasibility of recycled water.  Urban conservation reduces the amount of sewage and increases the TDS levels in that sewage.  Urban conservation can also reduce the market for recycled water.

The feasibility of abandoning local wastewater treatment plants for a regional  plant has not been evaluated with the owners of those plants

· It is known that the City of Imperial is interested in abandoning their plant because of land use considerations.

· Brawley is about to make a major investment in their wastewater treatment plant.  It may not be acceptable to abandon a new plant.

Equity issues have not been addressed in this investigation

· Who should pay for a project and on what basis has not been addressed.  Do new users pay the cost of new water?  Do all stakeholders in IID’s supply pay proportionally to their water use?  Do municipal and industrial users pay the cost of on-site conversions?
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Direct Capital Costs, May 2009 Price LevelTotal


Desal Plant70,700,000             


Source water development, collection and transmission  - well water142,540,389     


Recharge Facilities417,600             


Concentrate Disposal - New Injection Wells9,000,000          


Mitigation Costs (reduced flow from drains)-                            


Product Water Distribution10,968,000       


Working capital (2 months of O&M costs per Reclamation, Page D-20)1,490,000          


Direct Capital Costs, May 2009 Price Level235,115,989$   


Indirect Capital Costs (as percent of direct costs UON)


Freight and Insurance 5 % of direct capital cost4,180,000          


Owner's direct expense, 10 % of direct capital cost23,510,000       


Construction Overhead, 15 % of direct capital cost12,540,000       


Interest During Construction for half of construction period7,053,480          


Indirect Capital Costs (as percent of direct costs UON)47,283,480$     


Capital Cost282,399,468$   


Annual O&M costs, May 2009 Price Level13,158,000$     


Financial Analysis - cost per acre-foot


Equivalent annual cost29,489,000$           


Product Water, acre-feet50,000                      


Equivalent annual cost per acre-foot590$                         
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Direct Capital Costs, May 2009 Price LevelTotal


     Desal Plant70,700,000             


Source water development, collection and transmission - well water143,404,389     


Recharge Facilities417,600             


Concentrate Disposal - New Injection Wells9,000,000          


Mitigation Costs (reduced flow from drains)-                            


Product Water Distribution28,248,000       


Working capital (2 months of O&M costs per Reclamation, Page D-20)1,490,000          


Direct Capital Costs, May 2009 Price Level253,259,989$   


Indirect Capital Costs (as percent of direct costs UON)


Freight and Insurance 5 % of direct capital cost5,040,000          


Owner's direct expense, 10 % of direct capital cost25,330,000       


Construction Overhead, 15 % of direct capital cost15,130,000       


Interest During Construction for half of construction period7,597,800          


Indirect Capital Costs (as percent of direct costs UON)53,097,800$     


Capital Cost306,357,788$   


Annual O&M costs, May 2009 Price Level13,518,000$     


Financial Analysis - cost per acre-foot


Equivalent annual cost31,235,000$           


Product Water, acre-feet50,000                      


Equivalent annual cost per acre-foot625$                         
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Direct Capital Costs, May 2009 Price LevelTotal


     Desal Plant71,450,000             


Source water development and transmission - surface water collection10,356,408       


Recharge Facilities-                      


Concentrate Disposal - New Injection Wells9,000,000          


Mitigation Costs (reduced flow from drains)9,980,391                


Product Water Distribution10,968,000       


Working capital (2 months of O&M costs per Reclamation, Page D-20)2,010,000          


Direct Capital Costs, May 2009 Price Level113,764,799$   


Indirect Capital Costs (as percent of direct costs UON)


Freight and Insurance 5 % of direct capital cost4,720,000          


Owner's direct expense, 10 % of direct capital cost11,380,000       


Construction Overhead, 15 % of direct capital cost14,160,000       


Interest During Construction for half of construction period3,412,944          


Indirect Capital Costs (as percent of direct costs UON)33,672,944$     


Capital Cost147,437,743$   


Annual O&M costs, May 2009 Price Level15,323,901$     


Financial Analysis - cost per acre-foot


Equivalent annual cost23,849,901$           


Product Water, acre-feet50,000                      


Equivalent annual cost per acre-foot477$                         
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Direct Capital Costs, May 2009 Price LevelTotal


     Desal Plant42,940,000             


Source water development, collection and transmission - well water77,213,197       


Recharge Facilities417,600             


Concentrate Disposal - Evaporation ponds, not including land cost155,710,000     


Land Cost for evaporation ponds5,780,000          


Mitigation Costs (reduced flow from drains)-                            


Product Water Distribution8,536,000          


Working capital (2 months of O&M costs per Reclamation, Page D-20)780,000             


Direct Capital Costs with Contingency, May 2009 Price Level291,376,797$   


Indirect Capital Costs (as percent of direct costs UON)


Freight and Insurance 5 % of direct capital cost10,710,000       


Owner's direct expense, 10 % of direct capital cost29,140,000       


Construction Overhead, 15 % of direct capital cost32,120,000       


Interest During Construction for half of construction period8,741,304          


Indirect Capital Costs (as percent of direct costs UON)80,711,304$     


Capital Cost372,088,101$   


Annual O&M costs, May 2009 Price Level10,232,000$     


Financial Analysis - cost per acre-foot


Equivalent annual cost31,750,000$           


Product Water, acre-feet25,000                      


Equivalent annual cost per acre-foot1,270$                      
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Direct Capital Costs, May 2009 Price LevelTotal


     Desal Plant42,940,000             


Source water development, collection and transmission - well water77,192,317       


Recharge Facilities-                      


Concentrate Disposal - New Injection Wells5,400,000          


Mitigation Costs (reduced flow from drains)-                            


Product Water Distribution6,936,000          


Working capital (2 months of O&M costs per Reclamation, Page D-20)780,000             


Direct Capital Costs, May 2009 Price Level133,248,317$   


Indirect Capital Costs (as percent of direct costs UON)


Freight and Insurance 5 % of direct capital cost2,530,000          


Owner's direct expense, 10 % of direct capital cost13,320,000       


Construction Overhead, 15 % of direct capital cost7,600,000          


Interest During Construction for half of construction period3,997,449          


Indirect Capital Costs (as percent of direct costs UON)27,447,449$     


Capital Cost160,695,766$   


Annual O&M costs, May 2009 Price Level7,061,000$       


Financial Analysis - cost per acre-foot


Equivalent annual cost16,354,000$           


Product Water, acre-feet25,000                      


Equivalent annual cost per acre-foot654$                         
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Direct Capital Costs, May 2009 Price LevelTotal


     Desal Plant42,940,000             


Source water development, collection and transmission - well water31,635,517       


Recharge Facilities-                      


Concentrate Disposal - New Injection Wells5,400,000          


Mitigation Costs (reduced flow from drains)-                            


Product Water Distribution312,000             


Working capital (2 months of O&M costs per Reclamation, Page D-20)780,000             


Direct Capital Costs, May 2009 Price Level81,067,517$     


Indirect Capital Costs (as percent of direct costs UON)


Freight and Insurance 5 % of direct capital cost2,200,000          


Owner's direct expense, 10 % of direct capital cost8,110,000          


Construction Overhead, 15 % of direct capital cost6,600,000          


Interest During Construction for half of construction period2,432,025          


Indirect Capital Costs (as percent of direct costs UON)19,342,025$     


Capital Cost100,409,542$   


Annual O&M costs, May 2009 Price Level6,157,000$       


Financial Analysis - cost per acre-foot


Equivalent annual cost11,964,000$           


Product Water, acre-feet25,000                      


Equivalent annual cost per acre-foot479$                         
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Direct Capital Costs, May 2009 Price LevelTotal


     Desal Plant42,940,000             


Source water development, collection and transmission  - well water31,656,397       


Recharge Facilities417,600             


Concentrate Disposal - New Injection Wells5,400,000          


Mitigation Costs (reduced flow from drains)-                            


Product Water Distribution312,000             


Working capital (2 months of O&M costs per Reclamation, Page D-20)780,000             


Direct Capital Costs, May 2009 Price Level81,505,997$     


Indirect Capital Costs (as percent of direct costs UON)


Freight and Insurance 5 % of direct capital cost2,220,000          


Owner's direct expense, 10 % of direct capital cost8,150,000          


Construction Overhead, 15 % of direct capital cost6,670,000          


Interest During Construction for half of construction period2,445,180          


Indirect Capital Costs (as percent of direct costs UON)19,485,180$     


Capital Cost100,991,177$   


Annual O&M costs, May 2009 Price Level6,166,000$       


Financial Analysis - cost per acre-foot


Equivalent annual cost12,006,000$           


Product Water, acre-feet25,000                      


Equivalent annual cost per acre-foot480$                         
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Direct Capital Costs, May 2009 Price LevelTotal


     Desal Plant42,940,000             


Source water development, collection and transmission  - well water33,862,797       


Recharge Facilities417,600             


Concentrate Disposal - New Injection Wells5,400,000          


Mitigation Costs (reduced flow from drains)-                            


Product Water Distribution44,440,000       


Working capital (2 months of O&M costs per Reclamation, Page D-20)780,000             


Direct Capital Costs, May 2009 Price Level127,840,397$   


Indirect Capital Costs (as percent of direct costs UON)


Freight and Insurance 5 % of direct capital cost4,430,000          


Owner's direct expense, 10 % of direct capital cost12,780,000       


Construction Overhead, 15 % of direct capital cost13,290,000       


Interest During Construction for half of construction period3,835,212          


Indirect Capital Costs (as percent of direct costs UON)34,335,212$     


Capital Cost162,175,609$   


Annual O&M costs, May 2009 Price Level7,084,000$       


Financial Analysis - cost per acre-foot


Equivalent annual cost16,463,000$           


Product Water, acre-feet25,000                      


Equivalent annual cost per acre-foot659$                         
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Direct Capital Costs, May 2009 Price LevelTotal


     Desal Plant13,960,000             


Source water development, collection and transmission - well water4,792,448          


Recharge Facilities-                      


Concentrate Disposal - Using Geothermal Operators Injection Wells-                      


Mitigation Costs (reduced flow from drains)-                            


Product Water Distribution388,800             


Working capital (2 months of O&M costs per Reclamation, Page D-20)190,000             


Direct Capital Costs, May 2009 Price Level19,331,248$     


Indirect Capital Costs (as percent of direct costs UON)


Freight and Insurance 5 % of direct capital cost730,000             


Owner's direct expense, 10 % of direct capital cost1,930,000          


Construction Overhead, 15 % of direct capital cost2,180,000          


Interest During Construction for half of construction period579,937             


Indirect Capital Costs (as percent of direct costs UON)5,419,937$       


Capital Cost24,751,185$     


Annual O&M costs, May 2009 Price Level1,525,000$       


Financial Analysis - cost per acre-foot


Equivalent annual cost2,956,000$             


Product Water, acre-feet5,000                        


Equivalent annual cost per acre-foot591$                         




image23.png



image24.emf

Direct Capital Costs, May 2009 Price LevelTotal


     Desal Plant42,940,000             


Source water development, collection and transmission - well water27,026,002       


Recharge Facilities-                      


Concentrate Disposal - New Injection Wells5,400,000          


Mitigation Costs (reduced flow from drains)-                            


Product Water Distribution12,753,600       


Working capital (2 months of O&M costs per Reclamation, Page D-20)780,000             


Direct Capital Costs, May 2009 Price Level88,899,602$     


Indirect Capital Costs (as percent of direct costs UON)


Freight and Insurance 5 % of direct capital cost2,820,000          


Owner's direct expense, 10 % of direct capital cost8,890,000          


Construction Overhead, 15 % of direct capital cost8,470,000          


Interest During Construction for half of construction period2,666,988          


Indirect Capital Costs (as percent of direct costs UON)22,846,988$     


Capital Cost111,746,590$   


Annual O&M costs, May 2009 Price Level6,327,000$       


Financial Analysis - cost per acre-foot


Equivalent annual cost12,789,000$           


Product Water, acre-feet25,000                      


Equivalent annual cost per acre-foot512$                         
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Direct Capital Costs, May 2009 Price LevelTotal


     Desal Plant42,940,000             


Source water development, collection, transmission and recharge - well water27,046,882       


Recharge Facilities417,600             


Concentrate Disposal - New Injection Wells5,400,000          


Mitigation Costs (reduced flow from drains)-                            


Product Water Distribution12,753,600       


Working capital (2 months of O&M costs per Reclamation, Page D-20)780,000             


Direct Capital Costs, May 2009 Price Level89,338,082$     


Indirect Capital Costs (as percent of direct costs UON)


Freight and Insurance 5 % of direct capital cost2,840,000          


Owner's direct expense, 10 % of direct capital cost8,930,000          


Construction Overhead, 15 % of direct capital cost8,530,000          


Interest During Construction for half of construction period2,680,142          


Indirect Capital Costs (as percent of direct costs UON)22,980,142$     


Capital Cost112,318,224$   


Annual O&M costs, May 2009 Price Level6,336,000$       


Financial Analysis - cost per acre-foot


Equivalent annual cost12,831,000$           


Product Water, acre-feet25,000                      


Equivalent annual cost per acre-foot513$                         
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Direct Capital Costs, May 2009 Price LevelTotal


     Desal Plant13,960,000             


Source water development, collection and transmission - well water4,976,912          


Recharge Facilities-                      


Concentrate Disposal - New Injection Wells1,800,000          


Mitigation Costs (reduced flow from drains)-                            


Product Water Distribution4,924,800          


Working capital (2 months of O&M costs per Reclamation, Page D-20)190,000             


Direct Capital Cost, May 2009 Price Level25,851,712$     


Indirect Capital Costs (as percent of direct costs UON)


Freight and Insurance 5 % of direct capital cost950,000             


Owner's direct expense, 10 % of direct capital cost2,590,000          


Construction Overhead, 15 % of direct capital cost2,860,000          


Interest During Construction for half of construction period775,551             


Indirect Capital Costs (as percent of direct costs UON)7,175,551$       


Capital Cost33,027,263$     


Annual O&M costs, May 2009 Price Level1,648,000$       


Financial Analysis - cost per acre-foot


Equivalent annual cost3,558,000$             


Product Water, acre-feet5,000                        


Equivalent annual cost per acre-foot712$                         
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Direct Capital Costs, May 2009 Price LevelTotal


     Desal Plant89,560,000             


Source water development and transmission - surface water collection9,414,240          


Recharge Facilities-                      


Concentrate Disposal - New Injection Wells9,000,000          


Mitigation Costs (reduced flow from drains)9,980,391                


Product Water Distribution2,073,600          


Working capital (2 months of O&M costs per Reclamation, Page D-20)2,010,000          


Direct Capital Costs, May 2009 Price Level122,038,231$   


Indirect Capital Costs (as percent of direct costs UON)


Freight and Insurance 5 % of direct capital cost5,180,000          


Owner's direct expense, 10 % of direct capital cost12,200,000       


Construction Overhead, 15 % of direct capital cost15,540,000       


Interest During Construction for half of construction period3,661,147          


Indirect Capital Costs (as percent of direct costs UON)36,581,147$     


Capital Cost158,619,378$   


Annual O&M costs, May 2009 Price Level15,491,901$     


Financial Analysis - cost per acre-foot


Equivalent annual cost24,664,901$           


Product Water, acre-feet50,000                      


Equivalent annual cost per acre-foot493$                         
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Direct Capital Costs, May 2009 Price LevelTotal


     Desal Plant89,560,000             


Source water development and transmission - surface water collection10,292,000       


Recharge Facilities-                      


Concentrate Disposal - New Injection Wells9,000,000          


Mitigation Costs (reduced flow from drains)9,980,391                


Product Water Distribution19,628,800       


Working capital (2 months of O&M costs per Reclamation, Page D-20)2,010,000          


Direct Capital Costs, May 2009 Price Level140,471,191$   


Indirect Capital Costs (as percent of direct costs UON)


Freight and Insurance 5 % of direct capital cost6,060,000          


Owner's direct expense, 10 % of direct capital cost14,050,000       


Construction Overhead, 15 % of direct capital cost18,180,000       


Interest During Construction for half of construction period4,214,136          


Indirect Capital Costs (as percent of direct costs UON)42,504,136$     


Capital Cost182,975,327$   


Annual O&M costs, May 2009 Price Level15,857,901$     


Financial Analysis - cost per acre-foot


Equivalent annual cost26,438,901$           


Product Water, acre-feet50,000                      


Equivalent annual cost per acre-foot529$                         
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Direct Capital Costs, May 2009 Price LevelTotal


     Desal Plant12,260,000             


Source water development, collection and transmission - well water34,489,425       


Recharge Facilities-                      


Concentrate Disposal - New Injection Wells1,800,000          


Mitigation Costs (reduced flow from drains)-                            


Product Water Distribution3,481,600          


Working capital (2 months of O&M costs per Reclamation, Page D-20)170,000             


Direct Capital Costs, May 2009 Price Level52,201,025$     


Indirect Capital Costs (as percent of direct costs UON)


Freight and Insurance 5 % of direct capital cost800,000             


Owner's direct expense, 10 % of direct capital cost5,220,000          


Construction Overhead, 15 % of direct capital cost2,390,000          


Interest During Construction for half of construction period1,566,031          


Indirect Capital Costs (as percent of direct costs UON)9,976,031$       


Capital Cost62,177,056$     


Annual O&M costs, May 2009 Price Level1,971,000$       


Financial Analysis - cost per acre-foot


Equivalent annual cost5,567,000$             


Product Water, acre-feet5,000                        


Equivalent annual cost per acre-foot1,113$                      
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Direct Capital Costs, May 2009 Price LevelTotal


     Desal Plant11,750,000             


Source water development, collection and transmission - well water63,103,716       


Recharge Facilities-                      


Concentrate Disposal - Using Geothermal Operators Injection WellsNot Included


Mitigation Costs (reduced flow from drains)-                            


Product Water Distribution5,577,600          


Working capital (2 months of O&M costs per Reclamation, Page D-20)170,000             


Direct Capital Costs, May 2009 Price Level81,601,316$     


Indirect Capital Costs (as percent of direct costs UON)


Freight and Insurance 5 % of direct capital cost920,000             


Owner's direct expense, 10 % of direct capital cost8,160,000          


Construction Overhead, 15 % of direct capital cost2,770,000          


Interest During Construction for half of construction period2,448,039          


Indirect Capital Costs (as percent of direct costs UON)14,298,039$     


Capital Cost95,899,356$     


Annual O&M costs, May 2009 Price Level2,476,000$       


Financial Analysis - cost per acre-foot


Equivalent annual cost3,303,000$             


Product Water, acre-feet5,000                        


Equivalent annual cost per acre-foot661$                         
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