
 

Bay Area Drought Relief Program (Bay DRP) 
2014 IRWM Drought Grant Application 

File 2 of 3:  Project Benefits Documentation 

Documents referenced in the project benefits discussions are provided in this section.  Documentation is organized by 
project number as listed below.  As requested, only pertinent pages referenced are provided. 

 

Project 1: Lower Cherry Aqueduct Emergency Rehabilitation Project 

Project 2: Rinconada Water Treatment Plant Powdered Activated Carbon (PAC) Treatment 

Project 3: Zone 7 Water Supply Drought Preparedness Project 

Project 4: Los Carneros Water District and Milliken-Sarco-Tulocay Recycled Water Pipelines 

Project 5: Sunnyvale Continuous Recycled Water Production Facilities and Wolfe Road Pipeline 
  



 

Bay Area Drought Relief Program (Bay DRP) 
2014 IRWM Drought Grant Application 

Project 1: Lower Cherry Aqueduct Emergency Rehabilitation Project 

1. Black and Veatch, 2013. SFPUC HHWP Rim Fire Asset Recovery Plan, November 15. 

2. San Francisco Public Utilities Commission (SFPUC), 2014. We Deliver website, Graphs 1 and 2. 

3. Santa Clara Valley Water District (SCVWD), 2014. March Water Supply Outlook. 
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Meeting Date: 3/25/14 
Agenda Item No.: 4.1 
Manager: J. Maher 
Extension: 2073 
Director: All 

SUPPLEMENTAL BOARD AGENDA MEMORANDUM 

SUBJECT: Update on 2014 Water Supply and Drought Response 

REASON FOR SUPPLEMENTAL MEMORANDUM: 

To allow for inclusion of the most current water supply information. 

RECOMMENDATION: 

Receive, review, and discuss updated information on 2014 water supply and drought response. 

SUMMARY: 

Severe drought continues to impact both statewide and local water supply conditions.  On 
February 25, the Board approved a resolution setting a county-wide water use reduction target 
equal to 20 percent of 2013 water use, or approximately 72,000 acre-feet, and recommending 
that retail water agencies, municipalities and the county implement mandatory measures as 
needed to accomplish the target.  This action was based on the District’s Water Shortage 
Contingency Plan1 and estimated 2014 water supply conditions that showed groundwater 
reserves could reach the Stage 3 (“Severe”) level by the end of the year if water use reduction 
measures are not implemented.  Updated information on 2014 water supply and operations is 
presented, along with an update on the District’s drought response strategies.       
 
A. Update on 2014 Water Supply and Operations 
 
Despite some precipitation since the last update on February 25, water supply conditions 
statewide and locally have not measurably improved.  Table 1 shows updated estimates of 2014 
water supply and use in Santa Clara County.  End-of-year groundwater storage is still projected 
to drop to the Stage 3 “Severe” range (200,000 to 250,000 acre-feet) if the 20 percent water use 
reduction target is not achieved.  
  

1. Imported Water Supply  
 
In this update, District imported water supplies have been reduced by 5,420 acre-feet to 
reflect more conservative estimates of 2013 State Water Project (SWP) carryover deliveries 
and supplemental water.  The Bureau of Reclamation's (Reclamation's) February 
announcement of 2014 Central Valley Project (CVP) allocations provided 50% of "historic 
use" for municipal and industrial water service, confirmed by letter to equal 65,000 acre-feet 
for the District.  However, the unprecedented allocations of only 40% to senior water rights 
holders and wildlife refuges, along with the State Water Resources Control Board's 

                                                 
1 Santa Clara Valley Water District’s 2010 Urban Water Management Plan, 
http://www.valleywater.org/Services/WaterSupplyPlanning.aspx 
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(SWRCB's) restriction of Delta pumping to "public health and safety," have raised more 
questions and uncertainty over how much water will really be available for CVP and SWP 
contractors this year, and how the extremely limited supplies will be allocated.         
 
In late February, the Department of Water Resources (DWR) informed SWP contractors 
that only 45% of 2013 carryover water could be delivered in 2014 due to restricted export 
conditions.  For the District, this meant that its 27,478 acre-feet of carryover water was 
reduced to 12,365 acre-feet.  In the weeks that followed, several smaller storms allowed the 
State and federal projects to export slightly more than the minimum "public health and 
safety" levels allowed by the SWRCB, and this increased 2013 SWP carryover estimates 
from 45% to 86%, restoring the District's carryover to 23,631 acre-feet.  To support the 
DWR's ability to pump 2013 SWP carryover water, and to support Reclamation's ability to 
pump 2014 CVP municipal and industrial water, the District and other contractors were 
requested to prepare and submit public health and safety justifications.   
 
With critically dry conditions and limited storage available in Sacramento valley reservoirs, 
fresh water flows through the Delta are not sufficient to maintain water quality, which can 
effectively limit or eliminate imported water as a source of supply for the treatment plants.  
Modeling work completed by DWR showed that, absent preventive measures, salinity in 
parts of the Delta later this summer could increase up to 20 times the level of current 
standards. DWR and Reclamation are working with State and federal fishery agencies, 
Delta interests, and the SWRCB to expedite the installation of temporary barriers in May to 
protect water quality in the central and south Delta.  The proposed barriers would be 
installed at the entrance to three Delta channels:  Sutter Slough, Steamboat Slough and 
False River.  As fishery conditions allow, opening the Delta Cross Channel gates to allow 
more Sacramento River water to flow into the interior Delta could also help maintain water 
quality.              
 
Santa Clara County relies on water imported from the Sacramento-San Joaquin River 
watershed for 55 percent of its supply, on average.  The District’s State Water Project 
(SWP) and Central Valley Project (CVP) contracts are the primary sources of supply for its 
three drinking water treatment plants.  Some cities are also served imported water directly 
by the San Francisco Public Utilities Commission’s (SFPUC's) Hetch-Hetchy Project. 
 
The SFPUC has called for 10% voluntary water use reduction by Hetch-Hetchy customers, 
and suspended "take or pay" provisions of contracts to encourage reduced use. The 10% 
target is applied to projected 2014 demands. For this update, the 10% target has been 
applied more conservatively to actual 2013 Hetch-Hetchy water use in Santa Clara County 
(approximately 55,000 acre-feet), resulting in estimated 2014 Hetch-Hetchy supplies of 
49,500 acre-feet.  A final determination will be made by the SFPUC in April whether to 
maintain the current program, or impose more restricted contract allocations. 
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Table 1.  Estimated 2014 Water Supply and Use 

Estimated Supplies (AF)  

Jan. 28, 2014 
Initial Outlook 

Feb. 25, 2014 
Update 

Mar. 25, 2014 
Update 

Dry Conditions 
   (90% exceedence) 

Critically Dry Conditions   
(99% exceedence) 

Critically Dry Conditions 
(99% exceedence) 

Local surface water   34,000 26,300 26,300

Natural groundwater 
recharge  

47,100 38,600 38,600

Imported – District   149,000 106,200 100,780

Imported – Hetch Hetchy   57,000 44,000 49,500

Recycled water    23,000 23,000 23,000

Total   310,100 238,100 238,180

Estimated Use (AF)          

Groundwater pumping   173,200 201,200 206,300

Treated water deliveries‐‐
District  

121,000 107,300 95,000

Surface water, SJWC 
treated water  

5,000 300 2,000

Imported—Hetch Hetchy   57,000 44,000 49,500

Recycled water   23,000 23,000 23,000

Total   379,200 375,800 375,800

Net from Groundwater 
Reserves (AF)  

69,100 137,700 137,620

Estimated End‐of‐Year  
Groundwater Storage (AF) 

273,900 205,300 205,380

 
 

2. Local Reservoirs and Groundwater Recharge 
 
Local rainfall and runoff through March has continued to track critically dry hydrology.  At 
present, total reservoir storage is about 54 percent of restricted capacity, and 55 percent of 
20-year average total storage for March.  Approximately 85% of the increase in storage 
since February 25 is imported water pumped into Anderson Reservoir.  Local inflow 
continues to track critically dry year hydrology.  Although some rainfall could still occur in 
April and May, it is anticipated that little runoff would occur due to dry watershed conditions. 
Storage levels in Stevens Creek (13%), Guadalupe (15%), Almaden (24%), Chesbro (15%), 
and Uvas (13%) remain below their 20-year averages.   
 
As the primary strategy to ensure adequate supply for the District’s three drinking water 
treatment plants this summer, imported water is currently being pumped into Anderson 
Reservoir with the goal of filling it to the maximum level permitted by current seismic 
restrictions (61,000 acre-feet).  Also, releases from Coyote Reservoir have been stopped to 
maximize water available to the treatment plants from the Anderson-Coyote system. 
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In order to conserve the limited supplies of imported water for the treatment plants, nearly 
all releases of imported water to creeks and ponds for groundwater recharge were 
discontinued at the end of January, with the exception of releases to Madrone Channel and 
upper Coyote Creek.  Staff has been coordinating with the regulatory agencies and other 
stakeholders regarding the District’s raw water operations.  A March 2014 version of the 
Reservoir and Creek Dry Back Conditions Neighborhood Update (Attachment 2) has been 
prepared, posted at many of the recharge facilities, distributed to the public and placed on 
the District's Drought 2014 website (http://www.valleywater.org/drought2014/).  

 
3.  Untreated Surface Water Deliveries 
 
In addition to eliminating nearly all groundwater recharge to conserve limited surface water 
supplies for drinking water, the District's operations plans include curtailment of untreated 
surface water deliveries.  Over the years, a limited number of permits have been issued by 
the District to allow untreated surface water to be diverted from District facilities and creeks 
to irrigate landscape, agriculture, golf courses and other non-potable uses.  Water delivered 
under current permits (99 total) is approximately 3,500 acre-feet annually, and represents 
approximately 1 percent of county’s municipal and industrial water use, and 5 percent of the 
county's agricultural water use. Since February 25, staff has initiated communication with 
these surface water customers to let them know that alternate sources of supply will need to 
be used in 2014, and that alternate sources will need to be developed if not readily 
available.   
 
On March 13, a meeting was held with surface water permittees that receive deliveries from 
District pipelines to discuss the curtailment of surface water.  After receiving feedback from 
the surface water permittees, a letter was prepared and sent to all (72) pipeline surface 
water users on March 21, 2014.  The letter notifies them that releases of District surface 
water will cease on May 1, 2014, but provides for extensions of time to develop alternate 
sources of supply.  Extensions of time will be considered for agricultural and commercial 
users that need to refurbish a well or undertake other work to access groundwater or 
another source of supply.  Staff is prepared to assist surface water permittees with pursuit of 
grants or other drought relief funding, expedited well permitting, and other actions. 
 
The District currently has 27 permittees that divert surface water from creeks.  Given 
reduced releases from District reservoirs, elimination of imported water releases and lack of 
rainfall, the ability to divert from creeks has already been severely limited for some time.  
Staff has been in communication with creek diverters and will be following up with a formal 
letter shortly notifying them of the unavailability of District supply. 

 
4.  Treated Water Operations 
 
With limited surface water supplies, the District expects to be able to meet only 80% of 
treated water contract demands from March through December 2014.  Staff has been 
proactively working with the treated water retailers, meeting individually with each retailer 
and scheduling joint retailer subcommittee meetings, to inform them of the need to cut back 
treated water deliveries by 20%.  On March 20, a formal letter and water delivery schedule 
reflecting 20% reductions from March through December were sent to each retailer 
requesting concurrence with the reduced schedule.   
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A primary objective of the District is continued delivery of safe, clean drinking water from its 
treatment plants.  Source water quality continues in March to be affected by the drought.  
Treatment plant operations are impacted by elevated bromide and total organic carbon 
levels from the South Bay Aqueduct and taste and odor compounds from the San Luis 
Reservoir.  Staff is vigilant and has increased water quality monitoring while adjusting 
treatment strategies to meet various water quality objectives.  Treatment costs are on the 
rise and are closely monitored.   
 
The Campbell Well Field, which has been under development for a number of years, is near 
completion with operational testing of the well field anticipated in April.  The well field has a 
capacity of three million gallons per day.  Although that is less than one-tenth of the average 
flow on the West Pipeline, every bit of drinking water is precious this year and the District 
expects to be operating the well field as needed this summer to help meet treated water 
demands.  
 

B. Drought Response 
 

1. Water Use Reduction Target 
 
Achieving a 20 percent water use reduction in 2014 will require close coordination with retail 
water agencies, local municipalities and the County of Santa Clara to coordinate public 
outreach and implementation of conservation programs, and to put in place and enforce 
appropriate ordinances.   
 
Staff has been meeting regularly with the water retailers through the recently formed Ad Hoc 
Drought Preparedness Committee. In addition, the Water Retailers’ Water Conservation 
Subcommittee and the Communications Subcommittee have been coordinating efforts to 
meet the target.    Attachment 3 summarizes drought response actions to date by the water 
retailers and county.  Once city/county ordinances are adopted staff will develop a matrix 
summarizing the various restrictions in place.  The District worked with retail water agencies 
and stakeholders in past years to develop a model drought ordinance, which is similar to the 
one adopted by the City of Morgan Hill in 2009 (Attachment 4).  Progress on the adoption 
and implementation of ordinances will be included in a monthly report that summarizes 
actions to date as well as water savings achieved, both county-wide and by water retailer.   
 

2. Drought Communication and Outreach Efforts 
 
Communication and outreach efforts have increased significantly since late January to 
increase awareness of the drought situation due to the deteriorating water supply outlook, 
the Governor's January 17 Declaration of Drought Emergency, increasing media attention 
and the District's call for a 20 percent water use reduction. 
 
A detailed summary of current activities to support media relations, Board and key 
stakeholder outreach, development of drought program materials and marketing campaigns, 
and public education and customer service is provided in Attachment 5.    
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Key initiatives being implemented include: 
 An advertising program to promote reduced water use and the District's conservation 

program will take place from late March through May, using $350,000 of the outreach 
funds approved by the Board in January.  A cost-effective and broad advertising 
program has been planned that includes print, radio, cable TV, online and ethnic 
media outlets to run ads in Spanish, Vietnamese and Chinese. 

 The Board’s newly established Water Conservation Ad Hoc Committee will provide a 
forum for engaging stakeholders and the public in discussion of prospective new 
drought response measures and conservation program initiatives. 

 Presentations to the District's Management Leadership Team and all-user email 
messages from the CEO are keeping employees abreast of water supply conditions, 
board actions and informational resources.  

 For all residents, District staff created a new one-stop resource: 
www.valleywater.org/Drought 2014 web site that contains a comprehensive and 
continuously updated collection of materials related to water supply conditions, 
impacts and drought response resources. In addition, the save20gallons.org long-
term conservation campaign site has been updated with current drought information. 

 A new Drought Hotline (408-630-2000) has been created as well as a 2014 Drought 
topic button on Access Valley Water, both in order to facilitate the logging, tracking 
and fulfilling of customer requests for information. 

 
Building on what has already been put in place, staff is currently developing a number of 
ideas for expansion of marketing and community outreach efforts in addition to activities that 
are underway or in planning for the summer and fall.  These include: 
 

 The District’s annual countywide mailer is scheduled to be completed and mailed in 
May; in addition to significant messaging about the new SVAWPC, it will equally 
emphasize water use reduction messages; 

 Staff is establishing an electronic drop-box feature in order to share electronic 
advertising, messaging and multimedia tools with retailers and partners; 

 In order to ensure logging in, tracking and responding effectively to the large volume 
of inquiries being received, additional staff resources are being secured to serve as a 
full-time drought customer service coordinator; 

 Internal staff resources are also being secured to help with scheduling of speaker’s 
bureau presentations and staffing numerous community event invitations;  

 Having dedicated customer service staff in place for drought response will help 
gather information from the various units in the organization receiving inquiries, 
identify trends in the nature of the inquiries, identify opportunities for development of 
materials and a frequently-asked-questions document, and enable reporting on the 
District's responsiveness to the Board and community on drought issues; 

 Staff is exploring new concepts for regional advertising with Bay Area agencies, as 
well as a potential focused summer campaign based on seasonal needs as 
discussed at the Board Water Conservation Ad Hoc meeting;  

 Staff is researching promotional items that can supplement the usual inventory of 
conservation items for use at summer community events. 

 
To reach the 20 percent water use reduction target, additional resources will be required, 
including a budget for a more extensive summer ad campaign.  In 2008, BBC Research & 
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Consulting prepared a Conservation Marketing Plan (Plan) for the District that 
recommended a reserve of $700,000 (in any given year) for emergency conservation and 
marketing campaigns to support drought management. The plan further recommended long-
term growth in the District’s general conservation marketing budget, with a funding level of 
$1,500,000 recommended in FY2013.  A recommended budget adjustment for FY2013 will 
be included in the next update on 2014 water supply and drought response.  
 
3. Conservation Program 

 
Due to the increased media attention, there has been a significant increase in inquiries from 
the public and participation in District long-term conservation programs.  The number of calls 
to the water conservation hotline has doubled and interest in the Landscape Rebate 
Program has quadrupled (both compared to the same time last year).     
 
The Board Ad Hoc Water Conservation Committee will be examining the District’s long-term 
conservation programs and discussing which ones might benefit from an increased rebate.   
Staff will return at a future Board meeting with details of an augmented program and a 
recommended budget adjustment.  Also, to help facilitate new ideas for saving water, staff 
will be expediting the next round of funding for the Safe, Clean Water Conservation 
Research Grant program.   Staff also plans to increase the amount of funding available and 
open it up to individuals and for-profit companies (these were not eligible for the first cycle). 
           

4.  Recycled Water Program 
 
Non-potable recycled water production in January and February was 2,545 acre-feet, 
tracking 172% of the five year average for the same period.  For calendar year 2014, 
recycled water use is projected to total 23,000 acre-feet, compared estimated actual 
recycled water use of 20,516 acre-feet in 2013.   

The drought has raised greater interest in expansion of recycled water, both non-potable 
water from existing systems as well as accelerated development of potable reuse.  In 
accordance with Board policy, the District plans to expand recycled water use to meet at 
least 10 percent of County demand by 2025 (a total of 40,000 to 45,000 acre-feet).  To help 
meet this target, the District is currently constructing the Silicon Valley Advanced Water 
Purification Center which is expected to be completed by summer 2014. In addition the 
District is designing several major recycled water pipelines in Sunnyvale and Gilroy area, 
and planning and pursuing funding for short-term as well long-term reuse projects in the 
county. 

5.  State and Federal Drought Relief and Funding 
 

Staff is tracking a number of State and federal legislative initiatives aimed at providing 
drought relief and funding to offset costs of drought response and accelerate water supply 
and water use efficiency projects.  
 
The California Emergency Drought Relief Act of 2014 (S 2016) was introduced by Senator 
Feinstein in early February.  A summary of S2016 was attached to the February 25th Board 
agenda memo, including provisions for increased federal disaster assistance, including 
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funding authorizations for WaterSMART grants, and reauthorization of the CALFED Bay 
Delta program through 2018.  At present, a hearing on S2016 has not been scheduled.    
 
On February 28, Congressman Costa introduced a package of legislation (HR4125, 
HR4126, and HR4127) to advance the construction of storage projects in California, 
including: 1) the expansion of Shasta Dam, 2) the expansion of San Luis Reservoir; and 3) 
the Upper San Joaquin River Storage.  A summary of this federal legislation is provided in 
Attachment 6.  Increased storage is part of a comprehensive solution to address water 
reliability, along with water conservation, recycling, groundwater storage, water transfers, 
and other water management tools needed to ensure water supply reliability.  Additional 
surface storage provides flexibility to California’s constrained water management system.  
Surface storage is useful in providing drought protection, releasing water at specific times 
for water quality and environmental benefits, contributing to flood management, mitigating 
for lost snowpack due to climate change, and in responding to other unforeseen 
circumstances.  
 
Staff is also evaluating opportunities related to State legislation introduced in February to 
provide drought relief for communities and funding to increase local water supplies.  Much of 
the $647 million in proposed funding under is accelerated expenditure of voter-approved 
Proposition 84 and Proposition 1E bonds (a total of $549 million) for infrastructure grants to 
support enhanced water conservation, recycled water, groundwater management, and 
development of local supplies.  A complete summary will be provided with the April udpate 
of 2014 water supply and drought response.    

 
6.  District Asset Management Opportunities 
 

Staff continues to assess opportunities to inspect and rehabilitate facilities that are otherwise 
not accessible, including dams, reservoirs and groundwater recharge facilities.  Some 
groundwater recharge ponds have been not been out of service for years, or in some cases, 
decades.  Staff initiated projects to clean the Los Capitancillos, Guadalupe, Alamitos, and 
Main Ponds this spring.  A plan is being developed to clean other recharge ponds later in 
the year. 
 
Staff is also developing a plan to replace/upgrade hydraulic lines at Stevens Creek, 
Guadalupe, Almaden, Chesbro and Uvas Dams, and is investigating replacement of 
downstream valves at Uvas and Chesbro Dams, as well as replacing cables and inspecting 
Coyote Percolation Dam.  As these projects are better defined, staff will return to the Board 
with recommendations for any needed budget adjustments.         

FINANCIAL IMPACT CHANGE: 

Implementing measures to achieve a 20 percent water use reduction target in 2014 could 
reduce Water Utility revenues by $30 million to $40 million, depending on whether reductions 
occur in treated water or groundwater deliveries, and depending on the distribution of reductions 
between the District's north county and south county groundwater charge zones. Staff is 
currently evaluating the impact of this water use reduction target on FY15 Water Utility financial 
planning.  In addition, increased costs are being incurred for conveyance pumping, treatment 
plant operations, conservation programs and public outreach, and other drought response 
measures.  To accommodate reduced revenues and increased costs, it is anticipated that 
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adjustments will be needed to reduce other operating costs and delay projects in the Water 
Utility Capital Improvement Program. 

CEQA: 

The recommended action does not constitute a project under CEQA because it does not have a 
potential for resulting in direct or reasonably foreseeable indirect change in the physical 
environment. 

ATTACHMENTS: 

Attachment 1, Staff Presentation 
Attachment 2, Neighborhood Update, March 2014:  Reservoir and creek dry back conditions 
Attachment 3, Santa Clara County Retailer Drought Response Actions 2014   
Attachment 4, City of Morgan Hill Drought Ordinance  
Attachment 5, Santa Clara Valley Water District, Summary of Drought Communication and 

Outreach Efforts 
Attachment 6, Summary of Federal Legislation for California Storage Projects (Costa) 
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Sources of Supply for Santa Clara County 
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Shasta Lake 
Federal Central Valley Project 

Sacramento- 
San Joaquin 
River Delta 
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State Water Project 
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Local and Imported Water are Needed to Maintain Groundwater   
and Prevent Land Subsidence 

3 
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  Water Shortage Contingency Plan 

4 

 
 

Stage 

 
 

Title 

Projected End-of-Year 
Groundwater Storage (AF) 

Suggested Short-
Term Reduction in 

Water Use 

1 Normal Above 300,000 AF None 

2 Alert 250,000 AF to 300,000 AF 0 – 10% 

3 Severe 200,000 AF to 250,000 AF 10  – 20% 

4 Critical 150,000 AF to 200,000 AF 20  – 40% 

5 Emergency Less than 150,000 AF Up to 50% 

From District’s 2010 Urban Water Management Plan 

3 
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Board Adopted Resolution on February 25 

5 

 

NOW, THEREFORE, BE IT RESOLVED by the Board 

of Directors of the Santa Clara Valley Water District that 

a water use reduction target equal to 20 percent of 

2013 water use is called for through December 31, 

2014, and it is further recommended that retail water 

agencies, local municipalities and the County of 

Santa Clara implement mandatory measures as 

needed to achieve the 20 percent water use reduction 

target. 
  

Attachment 1 

Page 5 of 17 



| 

Update on 2014 Water Supply  

6 

Estimated Supplies (AF)  

Jan. 28, 2014 

Initial Outlook 

Feb. 25, 2014 

Update 

Mar. 25, 2014 

Update 

Local surface water  34,000 26,300 26,300 

Natural groundwater recharge  47,100 38,600 38,600 

Imported – District  149,000 106,200 100,780 

Imported – Hetch Hetchy  57,000 44,000 49,500 

Recycled water   23,000 23,000 23,000 

Total   310,100 238,100 238,180 

Estimated Use (AF)      

Groundwater pumping  173,200 201,200 206,300 

Treated water deliveries--District  121,000 107,300 95,000 

Surface water, SJWC treated water  5,000 300 2,000 

Imported—Hetch Hetchy  57,000 44,000 49,500 

Recycled water  23,000 23,000 23,000 

Total  379,200 375,800 375,800 

Net from Groundwater Reserves (AF)  69,100 137,700 137,620 

Est. End-of-Year Groundwater Storage 

(AF) 
273,900 205,300 205,380 
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2014 Operational Challenges 

7 

  Limited treatment plant supplies 

 

  Delta water quality 

 

  San Luis Reservoir “low point” 

 

  Untreated surface water deliveries   

 

  Dry reservoirs, creeks and recharge ponds 
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Untreated Surface Water  

8 Footer 

5% 
1% 
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2014 Operational Challenges 
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Water Conservation Program = Long-Term Savings 
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Population and Water 
Use Over Time 
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Drought Communications and Outreach  

• To achieve call for 20% water use reduction 
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Media relations   

12 Footer 

Ethnic media tour of SVAWPC 
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Board and key stakeholder outreach  

– Board Water Conservation Ad Hoc 

– Retailer Communications and Conservation committees 

–  Message distribution to key stakeholders 

– Coordination with state and regional water agencies 

– Government relations outreach to advocacy stakeholders, 
the State Legislature, and Congress  
 

 

13 Footer 

ACWA Campaign  
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Public education and customer service 

• Speakers bureau presentations and 
other requests 

• Informed employees 

• valleywater.org/Drought2014 

• Save20gallons.org 

• Drought hotline: 408-630-2000 

• Access Valley Water - drought 

• E-Newsletter and social media 
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Program materials and marketing 

15 
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Planned and prospective activities 

• Countywide mailer to all residences in SCC 

• Sharing information with retailers and partners 

• Drought customer service coordinator 

• Possible regional advertising campaign 

• Summer season advertising 

• Expanded community visibility 

• New promotional giveaway items 
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Questions? 
Valleywater.org 

Save20gallons.org 
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Reservoir and creek dry back conditions
Neighborhood Update - March 2014

Lack of rainfall continues to
impact creeks and reservoirs 
To conserve water in the midst of one of the driest 
seasons on record, the Santa Clara Valley Water 
District is modifying its operations. These changes 
will impact creek flows and groundwater recharge 
pond water levels in your neighborhood and 
throughout the valley.

Despite last year’s dry conditions, the water district 
carefully managed its operations so that our county 
was able to start 2014, after two dry years, with 
normal groundwater levels. But continuing dry 
weather, minimal runoff in local reservoirs and 
unprecedented low allocations of state and federal 
imported water mean that surface water supplies are 
very limited this year.

In this drought, the water district is having to make 
some tough decisions. Because of the lack of local 
and imported water, nearly all of our groundwater 
replenishment operations have been cut back to 
conserve supplies for use this summer.

A priority of the district is continued delivery of safe, 
clean water from its drinking water treatment plants 
to local water providers and municipalities. Imported 
water typically provides more than 85 percent of the 
supply for the water district’s three drinking water 
treatment plants. In dry and critically dry years, when 
local water is limited, up to 99 percent of treated 
drinking water is from imported water sources. 

Los Capitancillos groundwater recharge pond in South San Jose 
is at its lowest level in years. 

continued on back »

Planned operation 
conditions in your area
Cupertino/Saratoga area:
• Releases of local water from Stevens Creek 

Reservoir will continue to provide limited flows in 
Stevens Creek, but expect progressively drying 
creek conditions as reservoir water levels fall 
below intake structures later in the year.

• Pipeline releases of imported water to local creeks 
and McClellan ponds for groundwater recharge 
are being suspended.

• Expect dry creek conditions for the rest of the year 
on Rodeo, Regnart, Calabazas and Saratoga 
creeks.

Los Gatos Creek area:
• Expect to see flows to Los Gatos Creek reduced as 

water levels in Lexington and Vasona reservoirs 
fall. 

• All diversion of flow to groundwater recharge 
ponds has been suspended so expect to see dry 
ponds throughout the area. Page, Sunnyoaks, 
Budd, McGlincy, Oka and Camden ponds are, or 
will be, going dry during the spring, summer and 
fall.

Guadalupe Creek during the week of March 17, 2014.

To ensure safe, clean drinking water through the 
summer, imported and local water supplies are being 
stored in Anderson, Coyote and Calero reservoirs. 
With little local rainfall and runoff, however, all other 
district reservoirs are continuing to drop to minimum 
storage, and releases to creek and ponds are being 
curtailed.
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For more information, contact the Drought Hotline at  
(408) 630-2000, or visit our website at valleywater.org 

and use our Access Valley Water customer request and 
information system. With three easy steps, you can use this 
service to find out the latest information on district projects 

or to submit questions, complaints or compliments 
directly to a district staff person.

CONTACT US

Follow us on:
/scvwd /valleywater /valleywater

To get eNews, email 
info@valleywater.org

CONTACT US

To get eNews, email 
info@valleywater.org

© 2014 Santa Clara Valley Water District • March 2014 EM

East San Jose area:
• Releases of imported water to Upper Penitencia 

Creek and most adjacent recharge ponds are 
 being suspended. 

• Expect gradual reduction in water levels, resulting 
in the drying up of the Piedmont, Capitol and 
Helmsley ponds. In addition, ponds will be drying at 
Penitencia Creek Park (City of San José), Penitencia 
Creek County Park (County of Santa Clara) and 
Overfelt Garden Park (City of San José). 

Morgan Hill/South San Jose area:
• Releases of imported water to Coyote Creek 

have been reduced and may be further reduced 
depending on water supply conditions. 

Gilroy/Morgan Hill area:
• Releases of local water from Uvas and Chesbro dams 

will continue to provide limited flows in Uvas and 
Llagas creeks, but expect drying creeks and falling 
reservoir elevations until the water in the reservoir is 
exhausted and natural flows stop this summer.

• Releases of imported water to Madrone Channel and 
Main Avenue ponds may be suspended or reduced. 
Expect ponds potentially to dry up over the next few 
months and some work to be done to restore these 
ponds to improve capacity for future groundwater 
recharge.

South San Jose/Almaden area:
•  Almaden and Calero reservoir outlets have been 

closed altogether due to drought conditions. Expect 
creeks below these dams to dry back. 

• Almaden Lake Park is expected to lose all inflows to 
the lake as temperatures increase and creeks dry up. 
Expect lake elevation to fall over the summer months 
and remaining water quality to decline in the lake.  

• Releases of water to Los Capitancillos Ponds are 
currently suspended for stream gauge work and 
will not be put back into operation until water 
supply conditions improve. If drought conditions 
continue in 2014, the water district may use this 
opportunity to undertake needed maintenance of 
this pond system.

• Groundwater recharge operations at Alamitos and 
Guadalupe ponds have been suspended. Expect 
these ponds to slowly dry up through the summer.  
The water district may perform maintenance and 
pond cleaning operations when the ponds go dry.

• All imported water releases to creeks in this area 
have been suspended until water supply improves.

 
 

For water saving rebate program, go to:
Save20Gallons.org/rebates

Save Water. Save Money.Save Water. Save Money.

Attachment 2 

Page 2 of 2



Santa Clara County Water Retailer Drought Response Actions 2014
March 25, 2014

Retailer Council Date Action Outreach Restrictions

Allocation or Rationing 

Program Drought Rates

California Water Service 

Company

N/A Working with CPUC to activiate Rule 14.1 

(water restrictions)

Plan to increase outreach/education efforts Staff working with CPUC to update Rule 

14.1 restrictions

Not at this time Not at this time

Mountain View 4/1/2014 Public hearing for water shortage 

ordinance and resolution declaring a Stage 

1 shortage (10%) to be consistent with 

SFPUC call.   Second reading is scheduled 

for 4/8/14

Looking to increase outreach/education 

efforts

Permanent water waste measures only.  Not at this time Not at this time

Palo Alto 3/3/2014 ‐ information 

session only, no formal 

action was taken

City calling for voluntary 10% to be 

consistent with SFPUC call.  

Plan to increase outreach/education efforts Permanent water waste measures only.  Not at this time Not at this time

Purrissima Hills Water 

Districct

Supporting SFPUC's call for voluntary 10% Have increased outreach efforts with 

drought specific information

Permanent water waste measures only.  Not at this time, will 

reconsider if SFPUC calls for 

mandatory rationing

Not at this time, will 

reconsider if SFPUC calls for 

mandatory rationing

Santa Clara None scheduled Still discussing internally.  Staff 

recommendation will likely depend on 

SFPUC April update and March water use.

Plan to increase outreach/education efforts Permanent water waste measures only.  Not at this time Not at this time

Stanford University N/A Calling for voluntary 10%  based on SFPUC's 

call

increasing outreach/education, fact sheets, 

emails, etc.  Working with groups on 

campus, all irrigation off right now.

N/A Not at this time Not at this time

Sunnyvale Sometime in April Still discussing internally, reduction target 

will likely depend on SFPUC update in April

Plan to increase outreach/education efforts Discussing internally Not at this time May consider increasing rates 

or adding a tier

Great Oaks Water 

Company

N/A Activated Rule 14.1 conservation measures 

on February 28, 2014

Wesite notification (3/6/14); bill inserts 

(3/11/14)

Tarriff Rule 14.1 Restrictions Activated Not at this time Not at this time.  May consider 

a drought related rate change 

in the future, will require an 

additional filing with CPUC

San Jose Muni Water None scheduled Still discussing internally.  Staff 

recommendation will likely depend on 

SFPUC April update and March water use.

Plan to increase outreach/education efforts Permanent water waste measures only.  Not at this time Not at this time

San Jose Water 

Company

N/A Filed with CPUC in late February to start 

process, activate Rule 14.1 (water 

restrictions)

Plan to increase outreach/education efforts All field personnel will be trained about 

Rule 14.1 and will engage with customers 

as appropriate when violations are 

observed.  Will use door hangers to notify 

residents of violations when contact cannot 

be made in person

Not at this time Not at this time.  May consider 

a drought related rate change 

in the future, will require an 

additional filing with CPUC

Milpitas

Morgan Hill 4/2/2014 Staff recommending Stage 1 (20%) Looking to increase outreach/education 

efforts.  City staff recommending they start 

sending out home water use reports

Permanent water waste measures in place.  

Declaration of Stage 1 includes additional 

restrictions (e.g. limiting the number of 

days per week for irrigation).

Not at this time Not at this time

Gilroy 5/7/2014 Staff updating drought contingency plan to 

be consistent with others.  Plan to 

recommend a call for 20%

Plan to increase outreach/education efforts Updating restrictions to be consistent with 

Morgan Hill Stage 1

Not at this time Considering increasing tiered 

rates (except base tier)

Santa Clara County 3/20/2014 (Committee 

meeting)

Housing, Land Use, Environment and 

Transportation (HLUET) Committee has 

been discussing potential County drought 

response actions

Plan to increase outreach/education efforts One potential action HLUET is considering 

is a drought ordinance based on the model 

used by others in the county.

N/A N/A

NO RESPONSE

X:\Temporary\Current Month\Michele K\Attachment 3_Santa Clara County Retailer Drought Response Actions_Mar 25 2014.xlsxAttachment 3_Santa Clara County Retailer Drought Response Actions_Mar 25 2014.xlsx Attachment 3, Page 1 of 1
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ORDINANCE NO. 1932, NEW SERIES 

AN ORDINANCE OF THE CITY COUNCIL OF THE CITY OF 
MORGAN HILL AMENDING SECTIONS 13.04.010 (Definitions), 
13.04.330 (Wasting of Water), 13.04.390 (Enforcement), AND 13.04.400 
(Violation-Penalty) OF CHAPTER 13.04 (Water System) OF TITLE 13 
(Public Services),  ESTABLISHING REGULATIONS PROHIBITING 
NONESSENTIAL USE OF POTABLE WATER AND ADOPTING 
PENALTIES AND FINES FOR VIOLATIONS. 
 

WHEREAS, the City of Morgan Hill recognizes that there is a limited supply of water 
available to serve the residents and businesses of Morgan Hill; and, 

WHEREAS, the City of Morgan Hill wishes to encourage the efficient use of water in 
order to optimize the use of the limited supply 

WHEREAS, a Water Supply Shortage Program is essential to ensure a reliable and 
sustainable minimum supply of water for the public health, safety and welfare.   

WHEREAS, the City Council wishes to amend the municipal code to ensure a reliable 
and sustainable minimum supply of water through its water conservation program.  

NOW THEREFORE, IN CONSIDERATION OF THE FOREGOING, THE CITY 
COUNCIL OF THE CITY OF MORGAN HILL DOES HEREBY ORDAIN AND ENACT 
AS FOLLOWS: 

Section 1. Findings.  
 
a. A reliable minimum supply of potable water is essential to the public health, safety and 

welfare of the people and economy of City of Morgan Hill.   
 

b. The City of Morgan Hill is located in a semi-arid region and is dependent upon local 
surface water, groundwater, and imported water supplies.  A growing population, climate 
change, environmental concerns, and other factors in other parts of the State and western 
United States, make the region highly susceptible to water supply reliability issues.  

 
c. There is a need for water conservation program and regulations because there is a limited 

supply of water available to serve the residents and businesses of Morgan Hill and 
demand for water has, at times, exceeded supply, threatening a water shortage. 
 

d. Careful water management that includes active water conservation measures not only in 
times of drought, but at all times, is essential to ensure a reliable minimum supply of 
water to meet current and future water supply needs. 

 
e. Article X, Section 2 of the California Constitution declares that the general welfare 

requires that water resources be put to beneficial use, waste or unreasonable use or 
unreasonable method of use of water be prevented, and conservation of water be fully 
exercised with a view to the reasonable and beneficial use thereof.   
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f. Article XI, Section 7 of the California Constitution declares that a city or county may 

make and enforce within its limits all local, police, sanitary and other ordinances and 
regulations not in conflict with general laws. 
  

g. California Water Code Section 375 authorizes water suppliers to adopt and enforce a 
comprehensive water conservation program to reduce water consumption and conserve 
supplies.   

 
h. The Governor of California has proclaimed a statewide drought and issued an Executive 

Order, which takes immediate action to address a dire situation where numerous 
California communities are being forced to mandate water conservation or rationing.  The 
lack of water has created other problems, such as extreme fire danger due to dry 
conditions, economic harm to urban and rural communities, loss of crops and the 
potential to degrade water quality in some regions.  As well, the Santa Clara Valley 
Water District Board of Directors has called for an immediate 15 percent reduction in 
water use to assure we have enough water to endure the current drought. 

 
g. The adoption and enforcement of a water conservation and supply shortage program is 

necessary to manage the City of Morgan Hill’s potable water supply in the short and 
long-term and to avoid or minimize the effects of drought and shortage within the City of 
Morgan Hill.  Such program is essential to ensure a reliable and sustainable minimum 
supply of water for the public health, safety and welfare.   

 
Section 2. Declaration of Purpose and Intent.  
 
a. The purpose of this Ordinance is to establish a water conservation and supply shortage 
program that will reduce water consumption within the City of Morgan Hill through 
conservation, enable effective water supply planning, assure reasonable and beneficial use of 
water, prevent waste of water, and maximize the efficient use of water within the City of Morgan 
Hill to avoid and minimize the effect and hardship of water shortage to the greatest extent 
possible. 

 
b. This Ordinance establishes permanent water conservation standards intended to alter 
behavior related to water use efficiency at all times and further establishes three levels of water 
supply shortage response actions to be implemented during times of declared water shortage or 
declared water shortage emergency, with increasing restrictions on water use in response to 
worsening drought or emergency conditions and decreasing supplies. 
 
Section 3. CEQA Exemption  
 
  Therefore, the city finds that this Ordinance and actions taken hereafter pursuant to this 
Ordinance are exempt from the California Environmental Quality Act as specific actions 
necessary to prevent or mitigate an emergency pursuant to Public Resources Code Section 
21080(b)(4) and the California Environmental Quality Act Guidelines Section 15269(c).  The 
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City Clerk is hereby authorized and directed to file a Notice of Exemption as soon as possible 
following adoption of this Ordinance.  

 
Section 4. Section 13.04.010 (Definitions) of Chapter 13.04 (Water System) of Title 13 
(Public Services) is hereby amended in its entirety as follows: 
 

“Section 13.04.010 Definitions. 
 
For the purposes of this Chapter, unless otherwise apparent from the context, 
certain words and phrases used in this chapter are defined as follows: 

 
A. “Person” means any natural person or persons, corporation, public or 
private entity, governmental agency or institution, or any other user of water 
provided by the city. 
 
B. “Landscape irrigation system” means an irrigation system with pipes, 
hoses, spray heads, or sprinkling devices that are operated by hand or through an 
automated system. 
 
C. “Single pass cooling systems” means equipment where water is circulated 
only once to cool equipment before being disposed. 
 
D. “Potable water” means water which is suitable for drinking. 
 
E. “Recycled water” means the reclamation and reuse of non-potable water 
for beneficial use as defined in Title 22 of the California Code of Regulations. 
 
F. “Station” means an area of irrigated landscape controlled by a single 
irrigation valve. 
 
G. “Superintendent” means the superintendent of water of the city, and any 
act in this chapter required or authorized to be done by the superintendent, may be 
done on behalf of the superintendent by an authorized officer or employee of the 
water department.” 
 

Section 5. Section 13.04.330 (Wasting of Water) of Chapter 13.04 (Water System) of Title 
13 (Public Services) is hereby amended in its entirety to read as follows: 

 
“13.04.330 Wasting of water and drought emergencies 
 
A. Applicability 
1. The provisions of this chapter apply to any person in the use of any potable water 
provided by the city.  
2. The provisions of this chapter do not apply to uses of water necessary to protect 
public health and safety or for essential government services, such as police, fire and 
other similar emergency services.   
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3. The provisions of this chapter do not apply to the use of recycled water, with the 
exception of subsection B (1) of this section. 
4. The provisions of this chapter do not apply to the use of water by commercial 
nurseries and commercial growers to sustain plants, trees, shrubs, crops or other 
vegetation intended for commercial sale. 
5. This chapter is intended solely to further the conservation of water.  It is not 
intended to implement any provision of federal, State, or local statutes, ordinances, or 
regulations relating to protection of water quality or control of drainage or runoff.   
 
B. Prohibition Against Waste:  The following water conservation requirements are 
effective at all times and are permanent.  Violations of this section will be considered 
waste and an unreasonable use of water.  
1. Limits on Watering Hours: Watering or irrigating of lawn, landscape or other 
vegetated area with potable water is prohibited between the hours of 9:00 a.m. and 5:00 
p.m. Pacific Standard/Daylight Savings Time on any day, except by use of a hand-held 
bucket or similar container, a hand-held hose equipped with a positive self-closing water 
shut-off nozzle or device, or for very short periods of time for the express purpose of 
adjusting or repairing an irrigation system. 
2. Limit on Watering Duration:  Watering or irrigating of lawn, landscape or other 
vegetated area with potable water using a landscape irrigation system or a watering 
device that is not continuously attended is limited to no more than fifteen (15) minutes 
watering per day per station.  This subsection does not apply to landscape irrigation 
systems that exclusively use very low-flow drip type irrigation systems when no emitter 
produces more than two (2) gallons of water per hour and weather based controllers or 
stream rotor sprinklers that meet a 70% efficiency standard. 
3. No Excessive Water Flow or Runoff:  Watering or irrigating of any lawn, 
landscape or other vegetated area in a manner that causes or allows excessive water flow 
or runoff onto an adjoining sidewalk, driveway, street, alley, gutter or ditch is prohibited. 
4. No Washing Down Hard or Paved Surfaces: Washing down hard or paved 
surfaces, including but not limited to sidewalks, walkways, driveways, parking areas, 
tennis courts, patios or alleys, is prohibited except by use of a hand-held bucket or similar 
container, a hand-held hose equipped with a positive self-closing water shut-off device, a 
low-volume, high-pressure cleaning machine equipped to recycle any water used, or a 
low-volume high-pressure water broom.    
5. Obligation to Fix Leaks, Breaks or Malfunctions:  Excessive use, loss or escape of 
water through breaks, leaks or other malfunctions in the water user’s plumbing or 
distribution system for any period of time after such escape of water should have 
reasonably been discovered and corrected and in no event more than ten (10) days of 
receiving written notice from the city, is prohibited.   
6. Recirculating Water Required for Water Fountains and Decorative Water 
Features:  Operating a water fountain or other decorative water feature that does not use 
recirculated water is prohibited.  
7. Limits on Washing Vehicles:  Using water to wash or clean a vehicle, including 
but not limited to any automobile, truck, van, bus, motorcycle, boat or trailer, whether 
motorized or not is prohibited, except by use of a hand-held bucket or similar container or 
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a hand-held hose equipped with a positive self-closing water shut-off nozzle or device.  
This subsection does not apply to any commercial car washing facility. 
8. Drinking Water Served Upon Request Only:  Eating or drinking establishments, 
including but not limited to a restaurant, hotel, cafe, cafeteria, bar, or other public place 
where food or drinks are sold, served, or offered for sale, are prohibited from providing 
drinking water to any person unless expressly requested.   
9. Commercial Lodging Establishments Must Provide Guests Option to Decline 
Daily Linen Services:  Hotels, motels and other commercial lodging establishments must 
provide customers the option of not having towels and linen laundered daily.  
Commercial lodging establishments must prominently display notice of this option in 
each bathroom using clear and easily understood language.   
10. No Installation of Single Pass Cooling Systems:  Installation of single pass 
cooling systems is prohibited in buildings requesting new water service.   
11. No Installation of Non-re-circulating in Commercial Car Wash and Laundry 
Systems:  Installation of non-re-circulating water systems is prohibited in new 
commercial conveyor car wash and new commercial laundry systems. 
12. Restaurants Required to Use Water Conserving Dish Wash Spray Valves: Food 
preparation establishments, such as restaurants or cafes, are prohibited from using non-
water conserving dish wash spray valves.   
13. Commercial Car Wash Systems:  Within one year of passage of this ordinance, all 
commercial conveyor car wash systems must have installed operational re-circulating 
water systems, or must have secured a waiver of this requirement from the city. 
 
C. Level 1 Water Supply Shortage (11% - 20% reduction):  A Level 1 Water Supply 
Shortage exists when the city council determines, in its sole discretion, that due to 
drought or other water supply conditions, a water supply shortage or threatened shortage 
exists and a 11% - 20% consumer demand reduction is necessary to make more efficient 
use of water and appropriately respond to existing water conditions.  Upon the 
declaration by the city of a Level 1 Water Supply Shortage condition, the following 
mandatory water conservation requirements, in addition to the prohibited uses of water 
set forth in subsection B of this section, shall apply during such time that the Level 1 
Water Supply Shortage is in effect.  
1.  Limits on Watering Days.  Watering or irrigating of lawn, landscape or other 
vegetated area with potable water is limited to three to five days per week (as necessary 
to achieve reductions as determined in the discretion of the superintendent) on a schedule 
established and posted by the city.  During the months of November through March, 
watering or irrigating of lawn, landscape or other vegetated area with potable water is 
limited to no more than one day per week on a schedule established and posted by the 
city.  This provision does not apply to landscape irrigation zones that exclusively use 
very low flow drip type irrigation systems when no emitter produces more than two (2) 
gallons of water per hour.  This provision also does not apply to watering or irrigating by 
use of a hand-held bucket or similar container, a hand-held hose equipped with a positive 
self-closing water shut-off nozzle or device, or for very short periods of time for the 
express purpose of adjusting or repairing an irrigation system.  
2.  Obligation to Fix Leaks, Breaks or Malfunctions.  All leaks, breaks, or other 
malfunctions in the water user’s plumbing or distribution system must be repaired within 
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seventy-two (72) hours of notification by the city unless other arrangements are made 
with the city. 
3.  No Washing Down Hard or Paved Surfaces.  Washing down hard or paved surfaces, 
including but not limited to sidewalks, walkways, driveways, parking areas, tennis courts, 
patios or alleys, is prohibited except when necessary to alleviate safety or sanitary 
hazards, and then only by use of a hand-held bucket or similar container, a hand-held 
hose equipped with a positive self-closing water shut-off device, a low-volume, high-
pressure cleaning machine equipped to recycle any water used, or a low-volume high-
pressure water broom.    
 
D. Level 2 Water Supply Shortage (21% - 35% reduction).   
A Level 2 Water Supply Shortage exists when the city council declares, in its sole 
discretion, that due to drought or other water supply conditions, a water supply shortage 
or threatened shortage exists and a 21% - 35% consumer demand reduction is necessary 
to make more efficient use of water and appropriately respond to existing water 
conditions.  Upon the declaration of a Level 2 Water Supply Shortage condition, the 
following mandatory water conservation requirements, in addition to the prohibited uses 
of water set forth in subsections B and C of this section, shall apply during such time that 
the Level 1 Water Supply Shortage is in effect. 
1.  Watering Days.  Watering or irrigating of lawn, landscape or other vegetated area with 
potable water is limited to two days per week  (as necessary to achieve reductions as 
determined in the discretion of the superintendent) on a schedule established and posted 
by the city.  During the months of November through March, watering or irrigating of 
lawn, landscape or other vegetated area with potable water is limited to no more than one 
day per week on a schedule established and posted by the city.  This provision does not 
apply to landscape irrigation zones that exclusively use very low flow drip type irrigation 
systems when no emitter produces more than two (2) gallons of water per hour.  This 
provision also does not apply to watering or irrigating by use of a hand-held bucket or 
similar container, a hand-held hose equipped with a positive self-closing water shut-off 
nozzle or device, or for very short periods of time for the express purpose of adjusting or 
repairing an irrigation system. 
2.  Obligation to Fix Leaks, Breaks or Malfunctions.  All leaks, breaks, or other 
malfunctions in the water user’s plumbing or distribution system must be repaired within 
forty-eight (48) hours of notification by the city unless other arrangements are made with 
the city. 
3.  Limits on Filling Ornamental Lakes or Ponds.  Filling or re-filling ornamental lakes or 
ponds with potable water is prohibited, except to the extent needed to sustain aquatic life, 
provided that such animals are of significant value and have been actively managed 
within the water feature prior to declaration of a supply shortage level under this section. 
4.  Limits on Washing Vehicles.  Using water to wash or clean a vehicle, including but 
not limited to, any automobile, truck, van, bus, motorcycle, boat or trailer, whether 
motorized or not, is prohibited except at a commercial car washing facility that utilizes a 
re-circulating water system to capture or reuse water. 
5.  Limits on Filling Residential Swimming Pools & Spas.  Re-filling of more than one 
foot and initial filling of residential swimming pools or outdoor spas with potable water is 
prohibited.   
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E. Level 3 Water Supply Shortage – Emergency Condition (Greater than 35% 
reduction).  A Level 3 Water Supply Shortage shall be referred to as a Water Shortage 
Emergency.  A Level 3 condition exists when the city council declares, in its sole 
discretion, a water shortage emergency and notifies its residents and businesses that a 
greater than 35% reduction in consumer demand is necessary to maintain sufficient water 
supplies for public health and safety, pursuant to Water Code Section 350 et seq.   Upon 
the declaration of a Level 3 Water Supply Shortage condition, the following mandatory 
water conservation requirements, in addition to the prohibited uses of water set forth in 
subsections B, C and D of this section, shall apply during such time that the Level 3 
Water Supply Shortage is in effect 
1.  No Watering or Irrigating.  Watering or irrigating of lawn, landscape or other 
vegetated area with potable water is prohibited.  This restriction does not apply to the 
following categories of use, unless the city has determined that recycled water is 
available and may be applied to the use: 
a.  Maintenance of vegetation, including trees and shrubs, that are watered using a hand-
held bucket or similar container, hand-held hose equipped with a positive self–closing 
water shut-off nozzle or device;     
b.  Maintenance of existing landscape necessary for fire protection; 
c.  Maintenance of existing landscape for soil erosion control; 
d.  Maintenance of plant materials identified to be rare or essential to the well-being of 
protected species; 
e.  Maintenance of landscape within active public parks and playing fields, day care 
centers, golf course greens, and school grounds, provided that such irrigation does not 
exceed two (2) days per week for no more than fifteen (15) minutes watering per day per 
station and is prohibited between the hours of 9:00 a.m. and 5:00 p.m. Pacific 
Standard/Daylight Savings Time, according to the schedule established in subsection 
D(1) or this section.   
f.  Actively irrigated environmental mitigation projects.   
2.  Obligation to Fix Leaks, Breaks or Malfunctions.  All leaks, breaks, or other 
malfunctions in the water user’s plumbing or distribution system must be repaired within 
twenty four (24) hours of notification by the city unless other arrangements are made 
with the city. 
3.  Limits on New Potable Water Service:  Upon declaration of a Level 3 Water Shortage 
Emergency condition, the city may limit the issuance of new potable water services, 
temporary meters and/or statements of immediate ability to serve or provide potable 
water service (such as, will-serve letters, certificates, or letters of availability), except 
under the following circumstances: 
a.  A valid, unexpired building permit has been issued for the project; or 
b.  The project is necessary to protect the public health, safety, and welfare; or 
c.  The applicant provides substantial evidence of an enforceable commitment that water 
demands for the project will be offset prior to the provision of a new water meter(s) to the 
satisfaction of the city. 
d.  This provision does not preclude the resetting or turn-on of meters to provide 
continuation of water service or the restoration of service that has been interrupted for a 
period of one year or less.   
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4.  Limits on Building Permits.  Upon declaration of a Level 3 Water Supply Shortage 
Emergency condition, the city manager is authorized to implement a program in his or 
her discretion to limit or withhold the issuance of building permits which require new or 
expanded water service, except to protect the public health, safety and welfare, or in 
cases which meet the city’s adopted conservation offset requirements.   
5.  Discontinue Service.  The city, in its sole discretion, may discontinue service to 
consumers who willfully violate provisions of this section. 
6.  No New Annexations.  Upon the declaration of a Level 3 Water Supply Shortage 
condition, the city may suspend consideration of annexations to its service area.  This 
subsection does not apply to boundary corrections and annexations that will not result in 
any immediate increased use of water. 
 
F. Procedures for Determination/Notification of Water Supply Shortage  
The existence of Level 1, Level 2 or Level 3 Water Supply Shortage conditions may be 
declared by resolution of the city council adopted at a regular or special public meeting 
held in accordance with state law.  The mandatory conservation requirements applicable 
to Level 1, Level 2 or Level 3 conditions will take effect on the tenth day after the date 
the shortage level is declared.  Within five (5) days following the declaration of the 
shortage level, the city must publish a copy of the resolution in a newspaper used for 
publication of official notices. 
 
G. Hardship Waiver.  If, due to unique circumstances, a specific requirement of this 
chapter would result in undue hardship to a person using water or to property upon which 
water is used, that is disproportionate to the impacts to water users generally or to similar 
property or classes of water users, then the person may apply for a waiver to the 
requirement as provided in this Section. 
1.  Application:  Application for a waiver must be on a form prescribed by the 
superintendent and accompanied by a nonrefundable processing fee in an amount set by 
city council resolution. 
2.  Supporting Documentation:  The application must be accompanied by photographs, 
maps, drawings, and other information, including a written statement of the applicant. 
3.  Required Findings for Waiver:  The waiver may be granted or conditionally granted 
only upon a written finding of the existence of facts demonstrating an undue hardship to a 
person using water or to property upon which water is used, that is disproportionate to the 
impacts to water users generally or to similar property or classes of water use due to 
specific and unique circumstances of the user or the user’s property.  An application for a 
waiver will be denied unless the superintendent finds, based on the information provided 
in the application, supporting documents, or such additional information as may be 
requested, and on water use information for the property as shown by the records of the 
city or its agent, all of the following: 
a.  That the waiver does not constitute a grant of special privilege inconsistent with the 
limitations upon other residents and businesses; 
b.  That because of special circumstances applicable to the property or its use, the strict 
application of this chapter would have a disproportionate impact on the property or use 
that exceeds the impacts to residents and businesses generally; 
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c.  That the authorizing of such waiver will not be of substantial detriment to adjacent 
properties, and will not materially affect the ability of the city to effectuate the purpose of 
this chapter and will not be detrimental to the public interest; and 
d.  That the condition or situation of the subject property or the intended use of the 
property for which the waiver is sought is not common, recurrent or general in nature. 
4.  Approval Authority:  The superintendent must act upon any completed application no 
later than ten (10) days after submittal and may approve, conditionally approve, or deny 
the waiver.  The applicant requesting the waiver must be promptly notified in writing of 
any action taken.  Unless specified otherwise at the time a waiver is approved, the waiver 
will apply to the subject property during the period of the mandatory water supply 
shortage condition.  The decision of the superintendent shall be final.” 
 

Section 6. Chapter 13.04.390 (Enforcement) of Chapter 13.04 (Water System) of Title 13 
(Public Services) is hereby amended as follows (additions shown in italics): 
 

“Section 13.04.390 Enforcement 
 
It shall be the duty of the employees of the police, fire, community development 
and street public works departments to give vigilant aid to the superintendent in 
the enforcement of the provisions of this chapter, and to this end they shall report 
all violations thereof which shall come to their knowledge, to the office of the 
superintendent and it shall be the duty of the chief of the fire department to report 
immediately to the superintendent in case of fire in premises, having metered 
service for fire protection purposes that fire has occurred there.” 
 

Section 7.  Chapter 13.04.400 (Violation - Penalty) of Chapter 13.04 (Water System) of Title 13 
(Public Services) is hereby amended in its entirety to read as follows: 
 

“13.04.400 Violation-Penalty. 
 
A.  Penalty.  Any person violating or causing or permitting to be violated, any of the 
provisions of this chapter, is deemed guilty of a misdemeanor.  Upon conviction thereof, 
such person shall be punished by a fine not exceeding one thousand dollars ($1,000), or 
by imprisonment in the county jail for not more than 30 days.  Every such person shall be 
deemed to be guilty of a separate offense for every day during any portion of which any 
violation of any provision of this chapter is committed, continued or permitted by such 
person, and shall be punishable therefor as provided in this section. 
 
B.  Notwithstanding any other provision of this code, whenever a violation of any section 
contained in this chapter is punishable as a misdemeanor, the city attorney may specify 
that the offense is an infraction, and proceed with prosecution as an infraction, unless the 
defendant objects to the offense being made an infraction, in which event the court may 
elect to have the complaint amended to charge as a misdemeanor, and the case shall 
proceed on a misdemeanor charge.   
 
C.  Violation of Section 13.04.330.  In addition to all other available remedies, including 
penalties available pursuant to subsection A or B of this section, any person violating or 

Attachment 4, Page 9 of 11



City of Morgan Hill 
Ordinance No. 1932, New Series 
Page - 10 - 
 
    

 10

causing or permitting to be violated any provision of Section 13.04.330 shall be subject to 
the following penalties and fines pursuant to the authorities and procedures set forth in 
Chapter 1.19: 

 1.  First Violation:  The City of Morgan Hill will issue a written warning and deliver a 
copy of this ordinance by mail.  
2.  Second Violation:  A second violation within any consecutive twelve (12) months 
period is punishable by a fine not to exceed one hundred dollars ($100).   
3.  Third Violation:  A third violation within any consecutive twelve (12) months period 
is punishable by a fine not to exceed two hundred dollars ($200).   
4.  Subsequent Violations:  Any subsequent violations within any consecutive twelve (12) 
months period are punishable by a fine not to exceed five hundred ($500) and subject to 
installation of a water flow restrictor device of approximately one gallon per minute 
capacity for services up to one and one-half inch size and comparatively sized restrictors 
for larger services after written notice of intent to install a flow restrictor for a minimum 
of forty eight (48) hours.  
a.  In addition to any other fines or penalties, a person who violates provisions of Section 
13.04.330 is responsible for payment of the City of Morgan Hill’s charges for installing 
and/or removing any flow restricting device and for disconnecting and/or reconnecting 
service per the city’s schedule of charges then in effect.  The charge for installing and/or 
removing any flow restricting device must be paid to the city before the device is 
removed.  Nonpayment will be subject to the same remedies as nonpayment of basic 
water rates.   
b.  The first installation of a flow-restricting device shall remain in place for a 
minimum of three days and shall be removed by the city not more than ten days 
after installation. The second installation of a flow-restricting device, for 
continued violation of this chapter, shall remain in place for a minimum period of 
ten days before being removed by the city no later than thirty days thereafter. 
Normal water service shall not be restored until all installation and removal costs 
of flow-restricting devices have been paid.  
6.  Separate Offenses:  Each day that a person violated provisions of Section 13.04.330 
shall constitute a separate violation or offense.  
 
C. All remedies provided for herein shall be cumulative and not exclusive. 
 

Section 8. Severability 
 
If any section, subsection, sentence, clause or phrase in this Ordinance is for any reason held 
invalid, the validity of the remainder of the Ordinance will not be affected.  The city council 
hereby declares it would have passed this Ordinance and each section, subsection, sentence, 
clause or phrase thereof, irrespective of the fact that one or more sections, subsections, sentences, 
clauses, or phrases or is declared invalid. 

Section 9. Effective Date; Posting.  Pursuant to California Water Code Section 376, this 
Ordinance shall constitute a water conservation program and shall be effective upon adoption.  
Within ten (10) days of its adoption, this ordinance shall be published in full once in a newspaper 
of general circulation which is printed, published, and circulated in the City of Morgan Hill. 
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This ordinance was introduced at a meeting of the City Council held on the 6th day of 
May, 2009, and adopted at a meeting held on the 27th day of May, 2009, and said ordinance was 
duly passed and adopted in accordance with law by the following vote: 

AYES: COUNCIL MEMBERS: Larry Carr, Marby Lee, Greg Sellers, Steve Tate 
NOES: COUNCIL MEMBERS: None 
ABSTAIN: COUNCIL MEMBERS: None 
ABSENT: COUNCIL MEMBERS: Marilyn Librers 
 
ATTEST: APPROVED: 
 
 
______________________________ _______________________________ 
IRMA TORREZ, City Clerk STEVE TATE, Mayor 
 
 
 

   CERTIFICATE OF THE CITY CLERK    
 

I, IRMA TORREZ, CITY CLERK OF THE CITY OF MORGAN HILL, 
CALIFORNIA, do hereby certify that the foregoing is a true and correct copy of Ordinance No. 
1932, New Series, adopted by the City Council of the City of Morgan Hill, California at their 
regular meeting held on the 27th day of May, 2009. 

 
WITNESS MY HAND AND THE SEAL OF THE CITY OF MORGAN HILL. 

 
 

 DATE: _______________________ _____________________________ 
IRMA TORREZ, City Clerk  
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Santa Clara Valley Water District 
Summary of Drought Communications and Outreach Activities 

March 25, 2014 
 
 
Media relations 
 
District staff and board members have responded to a high number of daily news media 
inquiries about water supply and, increasingly, drought response actions. District staff have 
also circulated and posted statements following key board decisions. 
 
Members of the ethnic and other media have been provided with onsite interviews and more 
tours of water supply facilities are in planning to further their understanding of drought 
conditions. 
 
Board and key stakeholder outreach 
 
Effective implementation of the drought contingency measures and management of drought 
response requires extensive coordination with a number of key stakeholders.   
 
The board’s Water Conservation Ad Hoc Committee is newly established and will provide 
the forum for tracking of these efforts and discussing prospective new drought response 
initiatives. 
 
Guest columns on the board’s official actions have been developed and submitted to local 
newspapers.  
 
Staff have been in active coordination, from both an operational and communications 
standpoint, with retailer Communications and Water Conservation Subcommittees.  
 
Key messages about evolving dry year conditions, impacts and drought response efforts 
have been shared with a group of key stakeholders including retailers, public information 
officers for all local municipalities, city managers, advisory committee members, and other 
organizations representing business, labor, agriculture and environmental interests. Four 
key message updates have been distributed which have then been shared within these 
organizations to forward to their constituencies.  
 
There has also been increasing coordination amongst state and regional water agencies on 
drought communications.  
 
The District's Office of Government Relations is actively working with advocacy 
stakeholders, the State Legislature, and Congress to pursue funding opportunities related to 
recovery of expenses for drought related activities, recycled water expansion, and 
infrastructure development to address the drought.  The Office of Government Relations is 
additionally looking at opportunities to move public policy efforts toward supporting the 
District's interest that include direct/indirect potable recycled water among other policy 
opportunities. Staff continue to communicate updated drought-related information to key 
stakeholders so they can, in turn, disseminate current information to their constituencies.  
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Public education and customer service 
 
As awareness increased in January and February about drought conditions, the District 
began to see an increase in requests for speakers to civic groups, inquiries submitted 
regarding rebate programs, and an increase in the number of recipients who receive the 
District’s monthly e-newsletter as well as the rate at which they open the email. 
 
As conditions necessitated the call for mandatory water use reductions, that general 
awareness and interest has been heightened with confusion about potential restrictions and 
enforcement at the local level. This has dramatically increased the number of inquiries. 
 
Correspondingly, the number of direct constituent inquiries to board members and staff has 
gone up considerably, requiring individual and collective responses, including a public 
meeting. 
 
The District’s employees are another key stakeholder group requiring information about 
water supply conditions and drought response in order to both personally achieve water use 
reduction targets and better convey accurate information to their families, friends and 
neighbors. Presentations to the Management Leadership Team and all-user email 
messages from the CEO to employees have kept them abreast of conditions, board actions 
and informational resources.  
 
For all residents, District staff created a new one-stop resource: 
www.valleywater.org/Drought 2014 web site that contains a comprehensive and 
continuously updated collection of materials related to water supply conditions, impacts and 
drought response resources. In addition, the save20gallons.org long-term conservation 
campaign site has been updated with current drought information. 
 
The District’s monthly eNewsletter has consistently included updated drought and 
conservation program information; we have launched a new social media drought tips 
feature called “Tuesday Tips” on Facebook and Twitter. The District’s public access 
television show has also been focused on water supply and drought response topics and 
has been shared via Youtube. Staff are producing additional water conservation program 
videos for CreaTV and YouTube. 
 
The eNewsletter and multiple social media vehicles have served as mechanisms for further 
dissemination of drought information through forwarding, “liking”, and sharing amongst 
recipient networks of friends and colleagues. 
 
Finally, a new Drought Hotline (408-630-2000) has been created as well as a 2014 Drought 
topic button on Access Valley Water, both in order to facilitate the logging, tracking and 
fulfilling of customer requests for information. 
 
Drought program materials and marketing campaign 
 
One of the most important functions the District can play is to encourage and incentivize 
water use reducing behaviors through promotions and advertisings. 
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Coinciding with the declaration of a drought, staff replaced previously reserved ad 
placements from existing (flood protection) messaging with new drought ads running in the 
San Jose Mercury News, Pandora Radio, Online and on Outdoor billboards or posters. 
 
A number of materials have been updated or developed including a new water conservation 
rebate program fact sheet, artificial turf fact sheet, graywater program FAQ and other 
updated program materials required for distribution at events or via mail. 
 
With $350,000 of the outreach funds approved by the Board in January, planning has been 
done to identify the most cost-effective and broad advertising program possible. This spring 
drought advertising campaign will take place from late March through May in print, radio, 
cable TV, Online and in ethnic media outlets to run ads in Spanish, Vietnamese and 
Chinese. 
 
Due to the increased media attention and expanded marketing efforts, the water district has 
seen a significant increase in inquiries from the public and participation in our long-term 
conservation programs.  For instance, the number of calls to the water conservation hotline 
has increased by approximately 175 percent and interest in our Landscape Rebate Program 
has increased by nearly 300 percent (both compared to the same time last year).    
 
Planned activities 
 
Building on what has already been put in place, staff is currently developing a number of 
ideas for expansion of marketing and community outreach efforts in addition to activities that 
are underway or in planning for the summer and fall.  These include: 
 

 The District’s annual countywide mailer is scheduled to be completed and mailed in 
May; in addition to significant messaging about the new SVAWPC, it will equally 
emphasize water use reduction messages; 

 Staff is establishing an electronic drop-box feature in order to share electronic 
advertising, messaging and multimedia tools with retailers and partners; 

 In order to ensure logging in, tracking and responding effectively to the large volume 
of inquiries being received, additional staff resources are being secured to serve as a 
full-time drought customer service coordinator; 

 Internal staff resources are also being secured to help with scheduling of speaker’s 
bureau presentations and staffing numerous community event invitations;  

 Having dedicated customer service staff in place for drought response will help 
gather information from the various units in the organization receiving inquiries, 
identify trends in the nature of the inquiries, identify opportunities for development of 
materials and a frequently-asked-questions document, and enable reporting on the 
District's responsiveness to the Board and community on drought issues; 

 Staff is exploring new concepts for regional advertising with Bay Area agencies, as 
well as a potential focused summer campaign based on seasonal needs as 
discussed at the Board Water Conservation Ad Hoc meeting;  

 Staff is researching promotional items that can supplement the usual inventory of 
conservation items for use at summer community events. 
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Summary of Federal Legislation for California Storage Projects (Costa)  
 
HR 4125 (Costa) - Shasta Dam Expansion Act of 2014;  
HR 4126 (Costa) - San Luis Reservoir Expansion Act of 2014;  
HR 4127 (Costa) - Upper San Joaquin River Storage Act of 2014 
 
These bills would authorize construction of: 1) the expansion of Shasta Dam, 2) the expansion 
of San Luis Reservoir; and 3) the Upper San Joaquin River Storage.   
 
Representative Jim Costa introduced this package of legislation on February 28, 2014, to 
provide immediate relief in 2014 by focusing on measures that can provide a noticeable water 
conservation and supply effect in the short-term. The current drought has highlighted the need 
for long-term water solutions, especially increasing the state’s storage capacity.   
 
These bills, if passed, would amend the Calfed Bay-Delta Authorization Act in order to invest in 
California’s water infrastructure and expedite construction on existing storage projects to 
improve water reliability across the state.   
 
The three bills would:  

 Expand San Luis Reservoir to increase storage capacity by 130,000 acre feet of storage 
with an approximate annual yield of 40,000 acre feet. The total cost of the project would be 
an estimated $360 million with approximately $240 million of that already being invested for 
seismic improvements. 

 Raise Shasta Dam to add an additional 634,000 acre feet of storage to the dam and 
increase annual yield by 76,000 acre feet and add 76,000-133,000 acre feet to the system 
during dry years. Estimated for the total cost of the project is $1.1 billion. 

 Construct Temperance Flat (Upper San Joaquin River Storage) to create 1.3 million acre 
feet of storage with an annual yield of 60,000-75,000 acre feet and in dry years an additional 
103,000-254,400 acre feet would be added to the system at a cost of around $2.5 billion. 

Current Status of Legislation: 
 
As of 3/13/2014: 
 
Feb. 28, 2014 — All three bills were read twice and referred to: House Natural Resources 
Committee. 
 



 

Bay Area Drought Relief Program (Bay DRP) 
2014 IRWM Drought Grant Application 

Project 2: Rinconada Water Treatment Plant Powdered Activated Carbon (PAC) 
Treatment 

1. Hemmeter, T., 2014a. E-mail communication with SCVWD staff re: RWTP PAC efficacy. June 11. 

2. Hemmeter, T., 2014b. E-mail communication with SCVWD staff re: PAC necessity. June 11. 

3. Santa Clara Valley Water District (SCVWD), 2012. Rinconada Water Treatment Plant Reliability Improvement 
Project Planning Study Report, prepared by CDM-Smith. May. 

4. Santa Clara Valley Water District, 2014a. SCVWD FY 2014 Treated Water Deliveries, RWTP 2014 TW Deliveries tab. 

5. Santa Clara Valley Water District, 2014b. Monthly Water Quality Reports. May. 

6. Santa Clara Valley Water District, 2014c. Supplemental Board Agenda Memorandum: Update on 2014 Water 
Supply and Drought Response, March 25. 

 

  



From: Tracy Hemmeter
To: Tracy Hemmeter
Subject: RWTP PAC Efficacy
Date: Wednesday, June 11, 2014 9:37:40 AM
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From: Laura Young 
Sent: Tuesday, June 10, 2014 2:35 PM
To: Tracy Hemmeter
Cc: Angela Cheung; Peter Zhou; Laura Young; Johanna Castro
Subject: FW: RWTP PAC Drought Grant Application
 
Hi Tracy,
See the RWTP THM reduction data from PAC use below,
Thanks
Laura
 

LAURA YOUNG
SENIOR WATER QUALITY SPECIALIST
Water Quality Unit
Water Utility Enterprise
Santa Clara Valley Water District
(408) 630-2461
lyoung@valleywater.org

 
 

From: Peter Zhou 
Sent: Tuesday, June 10, 2014 2:29 PM
To: Laura Young
Cc: Johanna Castro
Subject: RE: RWTP PAC Drought Grant Application
 
See below.
 

RWTP PAC Impact on TTHM Reduction
      Source Blend Ratio

 
PAC

 (mg/L)
TTHM
 (ppb)

TTHM
 reduction

Br-
 (mg/L)

TOC
 (mg/L) SL Delta Dyer

04/21/14 0.00 65.8 0% 0.32 4.58 66% 27% 7%

04/23/14 ? 69.7 0% 0.26 4.01 55% 36% 9%

04/25/14 10.00 49.7 24% N/T N/T 61% 16% 23%

04/28/14 20.00 38.7 41% 0.29 4.01 64% 29% 7%

 
 
 

From: Laura Young 
Sent: Tuesday, June 10, 2014 9:24 AM
To: Johanna Castro; Peter Zhou
Cc: Laura Young
Subject: FW: RWTP PAC Drought Grant Application

mailto:/O=SCVWD/OU=ADMIN/CN=RECIPIENTS/CN=TRACHEMM
mailto:themmeter@valleywater.org
mailto:lyoung@valleywater.org
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Hi Johanna and Peter,
Can you pull together the THM reduction data from PAC use for Angela and Tracy Hammeter, some
 time today.
 
Thanks
Laura
 
 

LAURA YOUNG
SENIOR WATER QUALITY SPECIALIST
Water Quality Unit
Water Utility Enterprise
Santa Clara Valley Water District
(408) 630-2461
lyoung@valleywater.org

 
 

From: Angela Cheung 
Sent: Tuesday, June 10, 2014 8:42 AM
To: Tracy Hemmeter; Crystal Yezman; Laura Young
Subject: RE: RWTP PAC Drought Grant Application
 
Crystal,
Please get the first two items from Tracy’s Sunday email to her by tomorrow.
 
Laura,
Please have someone in water quality pull the THM reduction data from PAC use.
 
Thanks.
 
From: Tracy Hemmeter 
Sent: Tuesday, June 10, 2014 8:33 AM
To: Angela Cheung; Crystal Yezman
Subject: RE: RWTP PAC Drought Grant Application
 
In addition to the items below, I need a copy of the lab report(s) documenting the 20 ug/L reduction
 in THMs with a 20 mg/L PAC dose.  And, I need this information by tomorrow.
 

From: Tracy Hemmeter 
Sent: Sunday, June 08, 2014 11:56 AM
To: Angela Cheung; Crystal Yezman
Subject: RWTP PAC Drought Grant Application
 
To complete the application materials, I need:
 

1)      A copy of the PO for PAC (or whatever we have to document costs per lb).
2)      An estimate of labor costs associated with use of PAC and a breakdown by task (if we think

 we can document specific labor costs as a line item on time cards).  The grant requires a
 25% local match of costs.  We can use labor costs as the match to increase the amount of

mailto:lyoung@valleywater.org


 reimbursement we get.  I’m going to include some labor costs for preparing the invoice(s)
 and associated progress report(s), but that is a minimal amount.   I suspect the labor costs
 of adding PAC are minimal, but the costs of monitoring source and treated water quality
 might be worth including.  I guess this might a question for Jim Scott or Greg.

 
 

TRACY HEMMETER
SENIOR PROJECT MANAGER
Imported Water Unit
Water Utility Enterprise
Santa Clara Valley Water District
(408) 630-2647
themmeter@valleywater.org

 
 

mailto:themmeter@valleywater.org


From: Tracy Hemmeter
To: Tracy Hemmeter
Subject: PAC Necessity
Date: Wednesday, June 11, 2014 9:42:59 AM

 
 

From: Angela Cheung 
Sent: Thursday, May 08, 2014 5:34 PM
To: Tracy Hemmeter; Crystal Yezman; Bruce Cabral
Subject: RE: Bay Area IRWMP Drought Solicitation - Response Required
 
PAC is needed this year to remove TOC in the source water which is one of two significant
 precursors of THM formation. With reduced flows in the system and at times high TOC and
 high bromide in the source water, we have found it to be challenging to maintain THMs at
 below 80 ppb, especially in our retailers’ systems. As it stands, there are areas in our
 retailers’ systems that have exceeded 80 ppb in the last couple of quarters. Exceeding
 regulatory standards is something that we want to avoid even though PAC feed comes at a
 high cost.
 
 
From: Tracy Hemmeter 
Sent: Thursday, May 08, 2014 2:47 PM
To: Crystal Yezman; Bruce Cabral
Cc: Angela Cheung
Subject: FW: Bay Area IRWMP Drought Solicitation - Response Required
Importance: High
 
I need to provide the Bay Area IRWM group with more information on our PAC project proposal and
 how it is responsive to the drought.  My understanding is that THM formation in the distribution
 system is/could be an issue due to reduced flows.  Is it reasonable to say that PAC treatment helps
 reduce THM formation in the distribution system, which is a water quality concern exacerbated by
 the drought and the 20% reduction in treated water deliveries? 
 
 

From: Matt Gerhart [mailto:mgerhart@scc.ca.gov] 
Sent: Wednesday, May 07, 2014 9:33 PM
To: projects@bairwmp.org
Subject: Bay Area IRWMP Drought Solicitation - Response Required
Importance: High
 
Dear BAIRWM Proponent:
 
Thank you for your recent concept submission to the Bay Area IRWMP.  The IRWM Project Screening
 Committee (PSC) has been evaluating regional and subregional concept submittals for
 applicability/priority under DWR’s recently released and expedited Drought Solicitation.   It has
 preliminarily determined that your project addresses the drought solicitation’s priorities and
 requests additional information. 
 
The drought proposal will be significantly streamlined but is on a very short timeline (tentatively due

mailto:/O=SCVWD/OU=ADMIN/CN=RECIPIENTS/CN=TRACHEMM
mailto:themmeter@valleywater.org
mailto:mgerhart@scc.ca.gov
mailto:projects@bairwmp.org
http://www.water.ca.gov/irwm/grants/implementation.cfm
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 July 31st).  If you would like to be further considered for inclusion in the drought round, please
 submit to projects@bairwmp.org a response of 500 words or less specifying how your project meets
 the drought solicitation’s key requirements below by 5:00 p.m., Monday May 12th.  Please
 include/highlight metrics of drought-specific benefits to areas of high need using acre-feet of water. 
 If you would like to respond but cannot by that time, please let us know before then to be retained
 for consideration.
 
Please ensure your response addresses the following questions:

1.       How is your project alleviating drought in an area of highest need (geographically and
 topically)?   What is your agency or area’s current status regarding declarations of drought,
 voluntary/mandatory restrictions, measures of drought severity?

2.       What is the story of your agency/area’s water situation moving forward?  Are you at risk of
 not meeting drinking water demands this year or next?  What additional measures are being
 considered/taken for 2014?  Should the drought continue through 2015, what will be your
 situation and what additional measures will be taken then? 

3.       When will the benefits of your project be realized?  Please be specific as to what amounts
 will be available in what years.   

4.       Is your project the least-cost alternative?  If not, please explain why not.
5.       Can your project start construction by April 2015?
6.       Does your project specifically address the Human Right to Water Policy (AB 685 / CWC

 106.3)?  If so, how? 
 
If you have addressed some or all of these comments in your submittal, please copy and paste your
 responses to these questions. We are not looking for new information if this was included in your
 submittal but require answers to each of these questions to determine whether or not projects
 meet the DWR guidance for the drought funding. You may note in your response if your submittal
 contains more detail.
 
Feel free to contact me with any questions.  Additional updates will be made available at
 bairwmp.org.
 
Sincerely,
Matt Gerhart
Chair, IRWM Project Screening Committee
 
Deputy Program Manager, San Francisco Bay Area
State Coastal Conservancy

mailto:projects@bairwmp.org
file:////c/bairwmp.org
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Planning Study Report 

8 RWTP Reliability Improvement Project 

The RWTP is situated on approximately 40 

acres within a residential area in the town 

of Los Gatos (Figure 2). The current major 

facilities at the RWTP are the following: 

 Operations and administration 
building 

 Four upflow clarifiers 

 Six dual media filters 

 Residuals management facilities 
including washwater recovery 
basins, sludge drying basins, and 
dewatering facilities 

 Two 1 MG clearwells and one 
15-MG treated water reservoir 
(Rinconada Reservoir) 

Commissioned in 1968, the RWTP has 

numerous plant components that are 

nearing the end of their useful lives.  This 

fact, coupled with increasingly more 

stringent water quality and code 

requirements, requires that the plant be upgraded to ensure the reliability of its operation and that of 

the water supply to the western service area. 

This planning effort culminates years of careful study and analysis by the District of how to provide a 

reliable, high quality water supply. While major improvements have been implemented at the District’s 

other two treatment plants, the District has deferred major improvements at the RWTP due to the need 

to address other pressing issues and greater regulatory flexibility in the upgrade schedule.  

2.2 Objectives 
In 20073, the District outlined five planning objectives for the RWTP improvements effort: 

1. Maintain aging infrastructure to reduce the risk of system interruptions/failures 

2. Improve reliability to address plant redundancy, seismic reliability, and business continuity issues 

3. Contribute to energy self sufficiency and minimize the carbon footprint 

4. Evaluate and implement cost-effective treatment technologies to meet current drinking water 

regulations, taste and odor control, and forecasted new contaminants to result in a robust plant 

design to take the Rinconada plant into the future 

5. Improve operability of the plant 

                                                           

3 Rinconada Water Treatment Plant Improvement Program: Needs Assessment and Conceptual Strategies Development 
Report. 

 
Figure 2 

Site map for RWTP  
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Figure 10 

Upgraded Facility Layout with Major Processes 

5.1.1  Raw Water Ozone 
The recommended project utilizes raw water ozonation for both oxidation and disinfection.  An ozone 

contactor structure with two parallel basins will be provided to meet primary disinfection 

requirements for Giardia and viruses as specified by the Surface Water Treatment Rule (SWTR).  Ozone 

will provide additional water quality benefits beyond disinfection, including: 

 Improve aesthetics by reducing color and oxidizing algal metabolites (such as geosmin and 
MIB) and other organic taste and odor compounds. 

 Enhance filtered water quality and production as measured by lower turbidity and particle 
counts, as well as reduced filter headloss accumulation rates. 

 Oxidize metals, such as iron and manganese, to their insoluble forms for removal in the 
flocculation/sedimentation basins and the filters. 

 Oxidize and promote biodegradation of trace synthetic organic compounds such as pesticides, 
hydrocarbons, and other potential contaminants. 

Due to fluctuations in the pH of the raw water source, carbon dioxide (CO2) is added to stabilize the pH 

entering the ozone contactor.  This provides for a more stable ozone operation and reliable disinfection 

credit.  Chlorine and ammonia are also added, when needed, upstream of the ozone contactor to control 

bromate formation. 

  



Santa Clara Valley Water District (SCVWD), 2014a. SCVWD FY 2014 Treated Water Deliveries, RWTP 2014 

Month
Cal Water

(AF)
Mountain View

(AF)
San Jose Water
Company (AF)

Santa Clara
(AF)

Sunnyvale
(AF) All RWTP Retailers

Peak Demand
(Summer Peak Month  

Demand less May 
Demand of 3,804 AF)

January 451              68                      2,148                  321              732                     3,720                       
February 158              53                      764                     262              623                     1,860                       
March 230              60                      860                     285              656                     2,091                       
April 411              83                      1,418                  336              576                     2,825                       
May 699              106                    1,959                  344              696                     3,804                       
June 971              118                    2,330                  352              820                     4,592                       787                                   
July 986              133                    2,482                  352              820                     4,772                       968                                   
August 986              122                    2,436                  352              820                     4,715                       911                                   
September 971              115                    2,070                  344              820                     4,321                       517                                   
October 563              94                      1,545                  352              648                     3,203                       
November 218              64                      1,047                  240              608                     2,177                       
December 181              50                      866                     248              528                     1,873                       
Totals (AF) 6,825            1,066                 19,926              3,788         8,348                 39,953                     3,183                              

Notes:
San Jose Water Company is the total for Cupertino and SJWC.  SJWC operates the Cupertino System
January through March amounts are actual deliveries
April through December amounts are the adjusted treated water schedules for the remainder of 2014; which are original schedules reduced by 20%
Summer months are June through September
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Start: 05/01/2014 End: 05/31/2014

Santa Clara Valley Water District System # 4310027

Report for: Penitencia, Rinconada, Santa Teresa Water Treatment Plants

Primary Standards - Mandatory Health-Related Standards

MCL DLR
PWTP 
Influent

PWTP 
Treated

RWTP 
Influent

RWTP 
Treated

STWTP
Influent

STWTP
TreatedUnits

2.3NT1.6NT2.2NT Chlorine (Total) by DPD NS NSmg/L

ND0.10ND0.10ND0.07 Aluminum (Al) 1 0.05mg/L
NDNDNDNDNDND Antimony (Sb) 0.006 0.006mg/L
ND0.002ND0.003ND0.003 Arsenic (As) 0.01 0.002mg/L
NDNDNDNDNDND Barium (Ba) 1 0.1mg/L
NDNDNDNDNDND Beryllium (Be) 0.004 0.001mg/L

0.005NTNTNT0.002NT Bromate (BrO3) 0.01 0.001mg/L
NDNDNDNDNDND Cadmium (Cd) 0.005 0.001mg/L
NDNDNDNDNDND Chromium, Total (Cr) 0.05 0.01mg/L
0.10.1ND0.1ND0.1 Fluoride (F) 2 0.1mg/L
NDNDNDNDNDND Mercury (Hg) 0.002 0.001mg/L
NDNDNDNDNDND Nickel (Ni) 0.1 0.01mg/L
333322 Nitrate (as NO3) 45 2mg/L

NDNDNDNDNDND Nitrite (as N) 1 0.4mg/L
NDNDNDNDNDND Selenium (Se) 0.05 0.005mg/L
NDNDNDNDNDND Thallium (Tl) 0.002 0.001mg/L

4.2NT9.3NT6.3NT Dibromoacetic Acid (HAA-DBAA) NS 1.0ug/L
1.8NT3.8NT4.5NT Dichloroacetic Acid (HAA-DCAA) NS 1.0ug/L
NDNT1.1NTNDNT Monobromoacetic Acid (HAA-MBAA) NS 1.0ug/L
NDNTNDNTNDNT Monochloroacetic Acid (HAA-MCAA) NS 2.0ug/L
NDNT1.8NT1.2NT Trichloroacetic Acid (HAA-TCAA) NS 1.0ug/L

6NT16NT12NT Total Haloacetic Acids (HAA5) 60 NSug/L

5.1NT14.0NT9.5NT Bromodichloromethane (THM) NS 1.0ug/L
9.4NT10.5NT6.8NT Bromoform (THM) NS 1.0ug/L
2.0NT4.5NT7.2NT Chloroform (THM) NS 1.0ug/L
9.3NT23.8NT14.8NT Dibromochloromethane (THM) NS 1.0ug/L

26NT53NT38NT Total Trihalomethanes (THM) 80 NSug/L

13148539138116242 Heterotrophic Plate Count NS NSCFU/ml

Secondary Standards - Aesthetic Standards

MCL DLR
PWTP 
Influent

PWTP 
Treated

RWTP 
Influent

RWTP 
Treated

STWTP
Influent

STWTP
TreatedUnits

<2.534<2.535<2.547 Apparent Color 15 NSColor Units
115111981017774 Chloride (Cl) 250 NSmg/L
NDNDNDNDNDND Copper (Cu) 1 0.05mg/L
NDNDND0.1NDND Iron (Fe) 0.3 0.1mg/L
NDNDNDNDNDND Manganese (Mn) 0.05 0.02mg/L
7.77.97.88.07.88.2 pH NS NSpH units
NDNDNDNDNDND Silver (Ag) 0.1 0.01mg/L
690652648597548501 Specific Conductance (E.C.) 2200 NSumhos/cm
69.556.276.649.760.840.0 Sulfate (as SO4) 600 0.5mg/L
384372360324284290 Total Dissolved Solids 500 NSmg/L
0.062.710.072.200.072.67 Turbidity 5 NSNTU

Monday, June 16, 2014 Page 1 of 2
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Start: 05/01/2014 End: 05/31/2014

Santa Clara Valley Water District System # 4310027

Report for: Penitencia, Rinconada, Santa Teresa Water Treatment Plants

NDNDNDNDNDND Zinc (Zn) 5 0.05mg/L

Additional Constituents Analyzed

MCL DLR
PWTP 
Influent

PWTP 
Treated

RWTP 
Influent

RWTP 
Treated

STWTP
Influent

STWTP
TreatedUnits

75NT90NT83NT Percent Monochloramines NS NS%
1.66NT1.48NT1.78NT Total Chloramines NS NSmg/L

0.07<0.05<0.05<0.05<0.05<0.05 Ammonia, Free (NH3-N) NS NSmg/L
0.39NT0.23NT0.42NT Ammonia, Total (as NH3-N) NS NSmg/L
0.20.20.20.20.20.2 Boron (B) NS 0.1mg/L

0.180.330.090.280.080.19 Bromide (Br) NS NSmg/L
242423232121 Calcium (Ca) NS NSmg/L

0.16NT0.19NT0.11NT Chlorate (ClO3) NS 0.02mg/L
133134130128122122 Hardness (as CaCO3) NS NSmg/L
NDNDNDNDNDND Lead (Pb) 0.015 0.005mg/L
161615151414 Magnesium (Mg) NS NSmg/L

1.050.301.070.331.070.28 Phosphate (PO4) NS NSmg/L
3.63.63.23.33.02.9 Potassium (K) NS NSmg/L
827470635845 Sodium (Na) NS NSmg/L
201819201919 Temperature NS NSDeg. C
848885898891 Total Alkalinity (as CaCO3) NS NSmg/L

2.233.592.004.513.165.41 Total Organic Carbon NS 0.30mg/L
ND0.003ND0.004ND0.004 Vanadium (V) NS 0.003mg/L

MCL = Maximum Contaminant Level
DLR = Detection Limit for Reporting

NS = No Standard

ND = Not Detected
NT = Not Tested

mg/L = milligrams per liter

CFU/ml = colony forming units per milliliter
umhos/cm = micromhos per centimeter
NTU = nephelometric turbidity units

RWTP = Rinconada Water Treatment Plant
STWTP = Santa Teresa Water Treatment Plant

PWTP = Penitencia Water Treatment Plant

For questions about this report, or for additional water 
quality information, call (408) 630-3228.

Laboratory Services Unit
Laboratory Manager
Jim Scott

NR = Not Reporte

ug/L = micrograms per liter
Deg. C = Degree Celsius

Monday, June 16, 2014 Page 2 of 2



May                                                                                     2014

MONTHLY SUMMARY OF DISTRIBUTION SYSTEM 
COLIFORM MONITORING

State of California Health and Welfare Agency Department of Health Services

 Sampling Period:

 Month:  Year:  

 System Name:  System Number:

Santa Clara Valley Water District 4310027

0.00

0

0

0

0

0

0

0

397

0

397

X
X

Minimum 
Number 
Required

ROUTINE SAMPLES (see note 1) :

REPEAT SAMPLES FOLLOWING ROUTINE 
SAMPLES THAT ARE TOTAL COLIFORM POSITIVE 
AND FECAL/E. COLI NEGATIVE (see notes 5 and 6) 

MCL COMPUTATION FOR TOTAL COLIFORM POSITIVE SAMPLES :

INVALIDATED SAMPLES (note what samples, if any, were invalidated; why they were invalidated; who authorized the

Yes No

 1.

 2.

 3.

 4.

 5.

REPEAT SAMPLES FOLLOWING ROUTINE 
SAMPLES THAT ARE TOTAL COLIFORM POSITIVE 
AND FECAL/E. COLI POSITIVE (see notes 5 and 6) :

Totals (sum of columns) :

If 40 or more samples are collected in the month, 
determine percent of samples that are T. Coli positive 
([total number positive/total number collected] X 100) :

Is system in compliance... ...with Fecal/E. Coli MCL (see notes 2 and 3)

...with monthly MCL (see note 4)?

a.

b.

c.

Number 
Collected

Number 
Total 

Coliform 
Positives

Number 
Total 

Fecal/E.Coli 
Positives

Yes No

invalidation; and when replacement samples were collected.  Attach additional sheets, if necessary.

340

%

6/16/2014

SUMMARY COMPLETED BY:
 Signature:  Title:  Date:

James N. Scott
Laboratory Manager

 6.

 NOTES AND INSTRUCTIONS:

a)  Samples required per 22 CCR, Section 64423;
b)  Extra samples required for systems collecting less than 5 routine samples per month that had one or more Total Coliform positives in

previous month; 
c)  Extra samples for systems with high source water turbidities that are using surface water or groundwater under the direct influence of

surface water and do not practice filtration in compliance with the regulations.

 1.  Routine samples include:

 2.  Note: For a repeat sample following a Total Coliform positive sample, any Fecal/E.Coli positive repeat (boxed entry) constitutes an MCL violation
and requires immediate notification to the Department(22 CCR, Section 64426.1). 

 3.  Note: For a repeat sample following a Fecal/E. Coli positive sample, any Total Coliform positive repeat (boxed entry) constitutes an MCL
violation and requires immediate notification to the Department (22 CCR, Section 64426.1). 

 4.  Total Coliform MCL (Notify Department within 24 hours of MCL violation).
 5.  Positive results and their associated repeat samples must be tracked on the worksheet on the other side.
 6.  For systems collecting more than one routine sample per month, three repeat samples must be collected for each Total Coliform positive

sample.  For systems collecting one or less routine samples per month, four repeat samples must be collected for each Total Coliform
positive sample.  Repeat samples must be collected within 24 hours of being notified of the positive result.



MONTHLY SUMMARY OF DISTRIBUTION SYSTEM 
DISINFECTION PROCESS DATA

May                                                                                     2014

State of California Health and Welfare Agency Department of Health Services

 Sampling Period:

 Month:  Year:  

 System Name:  System Number:

Santa Clara Valley Water District 4310027

0000

0000

0000

0000

0000

100100100100

195 90112 397

East 
Line

West 
Line

Snell 
Line

Total

Number of Distribution Samples Collected:

195112 90 397Total Number of Residual and/or HPC Samples Collected:

Number of Distribution Samples With HPC Only:

Number of Samples With No Detectable Residual and HPC is Not Measured:

Number of Samples for HPC Only and HPC > 500 CFU/ml:

Compute V:

Number of Samples With No Residual and HPC > 500 CFU/ml:

Total Number of Samples With No Residual and/or HPC > 500 CFU/ml:

Total Number of Samples With No Residual and/or HPC > 500 CFU/ml
Total Number of Residual and/or HPC Samples Collected

 X 100

Meets Standard (V      95%)> ? Yes NoX

V =   1 -

6/16/2014

SUMMARY COMPLETED BY:
 Signature:  Title:  Date:

James N. Scott
Laboratory Manager



 
 

Meeting Date: 3/25/14 
Agenda Item No.: 4.1 
Manager: J. Maher 
Extension: 2073 
Director: All 

SUPPLEMENTAL BOARD AGENDA MEMORANDUM 

SUBJECT: Update on 2014 Water Supply and Drought Response 

REASON FOR SUPPLEMENTAL MEMORANDUM: 

To allow for inclusion of the most current water supply information. 

RECOMMENDATION: 

Receive, review, and discuss updated information on 2014 water supply and drought response. 

SUMMARY: 

Severe drought continues to impact both statewide and local water supply conditions.  On 
February 25, the Board approved a resolution setting a county-wide water use reduction target 
equal to 20 percent of 2013 water use, or approximately 72,000 acre-feet, and recommending 
that retail water agencies, municipalities and the county implement mandatory measures as 
needed to accomplish the target.  This action was based on the District’s Water Shortage 
Contingency Plan1 and estimated 2014 water supply conditions that showed groundwater 
reserves could reach the Stage 3 (“Severe”) level by the end of the year if water use reduction 
measures are not implemented.  Updated information on 2014 water supply and operations is 
presented, along with an update on the District’s drought response strategies.       
 
A. Update on 2014 Water Supply and Operations 
 
Despite some precipitation since the last update on February 25, water supply conditions 
statewide and locally have not measurably improved.  Table 1 shows updated estimates of 2014 
water supply and use in Santa Clara County.  End-of-year groundwater storage is still projected 
to drop to the Stage 3 “Severe” range (200,000 to 250,000 acre-feet) if the 20 percent water use 
reduction target is not achieved.  
  

1. Imported Water Supply  
 
In this update, District imported water supplies have been reduced by 5,420 acre-feet to 
reflect more conservative estimates of 2013 State Water Project (SWP) carryover deliveries 
and supplemental water.  The Bureau of Reclamation's (Reclamation's) February 
announcement of 2014 Central Valley Project (CVP) allocations provided 50% of "historic 
use" for municipal and industrial water service, confirmed by letter to equal 65,000 acre-feet 
for the District.  However, the unprecedented allocations of only 40% to senior water rights 
holders and wildlife refuges, along with the State Water Resources Control Board's 

                                                 
1 Santa Clara Valley Water District’s 2010 Urban Water Management Plan, 
http://www.valleywater.org/Services/WaterSupplyPlanning.aspx 
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(SWRCB's) restriction of Delta pumping to "public health and safety," have raised more 
questions and uncertainty over how much water will really be available for CVP and SWP 
contractors this year, and how the extremely limited supplies will be allocated.         
 
In late February, the Department of Water Resources (DWR) informed SWP contractors 
that only 45% of 2013 carryover water could be delivered in 2014 due to restricted export 
conditions.  For the District, this meant that its 27,478 acre-feet of carryover water was 
reduced to 12,365 acre-feet.  In the weeks that followed, several smaller storms allowed the 
State and federal projects to export slightly more than the minimum "public health and 
safety" levels allowed by the SWRCB, and this increased 2013 SWP carryover estimates 
from 45% to 86%, restoring the District's carryover to 23,631 acre-feet.  To support the 
DWR's ability to pump 2013 SWP carryover water, and to support Reclamation's ability to 
pump 2014 CVP municipal and industrial water, the District and other contractors were 
requested to prepare and submit public health and safety justifications.   
 
With critically dry conditions and limited storage available in Sacramento valley reservoirs, 
fresh water flows through the Delta are not sufficient to maintain water quality, which can 
effectively limit or eliminate imported water as a source of supply for the treatment plants.  
Modeling work completed by DWR showed that, absent preventive measures, salinity in 
parts of the Delta later this summer could increase up to 20 times the level of current 
standards. DWR and Reclamation are working with State and federal fishery agencies, 
Delta interests, and the SWRCB to expedite the installation of temporary barriers in May to 
protect water quality in the central and south Delta.  The proposed barriers would be 
installed at the entrance to three Delta channels:  Sutter Slough, Steamboat Slough and 
False River.  As fishery conditions allow, opening the Delta Cross Channel gates to allow 
more Sacramento River water to flow into the interior Delta could also help maintain water 
quality.              
 
Santa Clara County relies on water imported from the Sacramento-San Joaquin River 
watershed for 55 percent of its supply, on average.  The District’s State Water Project 
(SWP) and Central Valley Project (CVP) contracts are the primary sources of supply for its 
three drinking water treatment plants.  Some cities are also served imported water directly 
by the San Francisco Public Utilities Commission’s (SFPUC's) Hetch-Hetchy Project. 
 
The SFPUC has called for 10% voluntary water use reduction by Hetch-Hetchy customers, 
and suspended "take or pay" provisions of contracts to encourage reduced use. The 10% 
target is applied to projected 2014 demands. For this update, the 10% target has been 
applied more conservatively to actual 2013 Hetch-Hetchy water use in Santa Clara County 
(approximately 55,000 acre-feet), resulting in estimated 2014 Hetch-Hetchy supplies of 
49,500 acre-feet.  A final determination will be made by the SFPUC in April whether to 
maintain the current program, or impose more restricted contract allocations. 
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Table 1.  Estimated 2014 Water Supply and Use 

Estimated Supplies (AF)  

Jan. 28, 2014 
Initial Outlook 

Feb. 25, 2014 
Update 

Mar. 25, 2014 
Update 

Dry Conditions 
   (90% exceedence) 

Critically Dry Conditions   
(99% exceedence) 

Critically Dry Conditions 
(99% exceedence) 

Local surface water   34,000 26,300 26,300

Natural groundwater 
recharge  

47,100 38,600 38,600

Imported – District   149,000 106,200 100,780

Imported – Hetch Hetchy   57,000 44,000 49,500

Recycled water    23,000 23,000 23,000

Total   310,100 238,100 238,180

Estimated Use (AF)          

Groundwater pumping   173,200 201,200 206,300

Treated water deliveries‐‐
District  

121,000 107,300 95,000

Surface water, SJWC 
treated water  

5,000 300 2,000

Imported—Hetch Hetchy   57,000 44,000 49,500

Recycled water   23,000 23,000 23,000

Total   379,200 375,800 375,800

Net from Groundwater 
Reserves (AF)  

69,100 137,700 137,620

Estimated End‐of‐Year  
Groundwater Storage (AF) 

273,900 205,300 205,380

 
 

2. Local Reservoirs and Groundwater Recharge 
 
Local rainfall and runoff through March has continued to track critically dry hydrology.  At 
present, total reservoir storage is about 54 percent of restricted capacity, and 55 percent of 
20-year average total storage for March.  Approximately 85% of the increase in storage 
since February 25 is imported water pumped into Anderson Reservoir.  Local inflow 
continues to track critically dry year hydrology.  Although some rainfall could still occur in 
April and May, it is anticipated that little runoff would occur due to dry watershed conditions. 
Storage levels in Stevens Creek (13%), Guadalupe (15%), Almaden (24%), Chesbro (15%), 
and Uvas (13%) remain below their 20-year averages.   
 
As the primary strategy to ensure adequate supply for the District’s three drinking water 
treatment plants this summer, imported water is currently being pumped into Anderson 
Reservoir with the goal of filling it to the maximum level permitted by current seismic 
restrictions (61,000 acre-feet).  Also, releases from Coyote Reservoir have been stopped to 
maximize water available to the treatment plants from the Anderson-Coyote system. 
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In order to conserve the limited supplies of imported water for the treatment plants, nearly 
all releases of imported water to creeks and ponds for groundwater recharge were 
discontinued at the end of January, with the exception of releases to Madrone Channel and 
upper Coyote Creek.  Staff has been coordinating with the regulatory agencies and other 
stakeholders regarding the District’s raw water operations.  A March 2014 version of the 
Reservoir and Creek Dry Back Conditions Neighborhood Update (Attachment 2) has been 
prepared, posted at many of the recharge facilities, distributed to the public and placed on 
the District's Drought 2014 website (http://www.valleywater.org/drought2014/).  

 
3.  Untreated Surface Water Deliveries 
 
In addition to eliminating nearly all groundwater recharge to conserve limited surface water 
supplies for drinking water, the District's operations plans include curtailment of untreated 
surface water deliveries.  Over the years, a limited number of permits have been issued by 
the District to allow untreated surface water to be diverted from District facilities and creeks 
to irrigate landscape, agriculture, golf courses and other non-potable uses.  Water delivered 
under current permits (99 total) is approximately 3,500 acre-feet annually, and represents 
approximately 1 percent of county’s municipal and industrial water use, and 5 percent of the 
county's agricultural water use. Since February 25, staff has initiated communication with 
these surface water customers to let them know that alternate sources of supply will need to 
be used in 2014, and that alternate sources will need to be developed if not readily 
available.   
 
On March 13, a meeting was held with surface water permittees that receive deliveries from 
District pipelines to discuss the curtailment of surface water.  After receiving feedback from 
the surface water permittees, a letter was prepared and sent to all (72) pipeline surface 
water users on March 21, 2014.  The letter notifies them that releases of District surface 
water will cease on May 1, 2014, but provides for extensions of time to develop alternate 
sources of supply.  Extensions of time will be considered for agricultural and commercial 
users that need to refurbish a well or undertake other work to access groundwater or 
another source of supply.  Staff is prepared to assist surface water permittees with pursuit of 
grants or other drought relief funding, expedited well permitting, and other actions. 
 
The District currently has 27 permittees that divert surface water from creeks.  Given 
reduced releases from District reservoirs, elimination of imported water releases and lack of 
rainfall, the ability to divert from creeks has already been severely limited for some time.  
Staff has been in communication with creek diverters and will be following up with a formal 
letter shortly notifying them of the unavailability of District supply. 

 
4.  Treated Water Operations 
 
With limited surface water supplies, the District expects to be able to meet only 80% of 
treated water contract demands from March through December 2014.  Staff has been 
proactively working with the treated water retailers, meeting individually with each retailer 
and scheduling joint retailer subcommittee meetings, to inform them of the need to cut back 
treated water deliveries by 20%.  On March 20, a formal letter and water delivery schedule 
reflecting 20% reductions from March through December were sent to each retailer 
requesting concurrence with the reduced schedule.   
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A primary objective of the District is continued delivery of safe, clean drinking water from its 
treatment plants.  Source water quality continues in March to be affected by the drought.  
Treatment plant operations are impacted by elevated bromide and total organic carbon 
levels from the South Bay Aqueduct and taste and odor compounds from the San Luis 
Reservoir.  Staff is vigilant and has increased water quality monitoring while adjusting 
treatment strategies to meet various water quality objectives.  Treatment costs are on the 
rise and are closely monitored.   
 
The Campbell Well Field, which has been under development for a number of years, is near 
completion with operational testing of the well field anticipated in April.  The well field has a 
capacity of three million gallons per day.  Although that is less than one-tenth of the average 
flow on the West Pipeline, every bit of drinking water is precious this year and the District 
expects to be operating the well field as needed this summer to help meet treated water 
demands.  
 

B. Drought Response 
 

1. Water Use Reduction Target 
 
Achieving a 20 percent water use reduction in 2014 will require close coordination with retail 
water agencies, local municipalities and the County of Santa Clara to coordinate public 
outreach and implementation of conservation programs, and to put in place and enforce 
appropriate ordinances.   
 
Staff has been meeting regularly with the water retailers through the recently formed Ad Hoc 
Drought Preparedness Committee. In addition, the Water Retailers’ Water Conservation 
Subcommittee and the Communications Subcommittee have been coordinating efforts to 
meet the target.    Attachment 3 summarizes drought response actions to date by the water 
retailers and county.  Once city/county ordinances are adopted staff will develop a matrix 
summarizing the various restrictions in place.  The District worked with retail water agencies 
and stakeholders in past years to develop a model drought ordinance, which is similar to the 
one adopted by the City of Morgan Hill in 2009 (Attachment 4).  Progress on the adoption 
and implementation of ordinances will be included in a monthly report that summarizes 
actions to date as well as water savings achieved, both county-wide and by water retailer.   
 

2. Drought Communication and Outreach Efforts 
 
Communication and outreach efforts have increased significantly since late January to 
increase awareness of the drought situation due to the deteriorating water supply outlook, 
the Governor's January 17 Declaration of Drought Emergency, increasing media attention 
and the District's call for a 20 percent water use reduction. 
 
A detailed summary of current activities to support media relations, Board and key 
stakeholder outreach, development of drought program materials and marketing campaigns, 
and public education and customer service is provided in Attachment 5.    
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Key initiatives being implemented include: 
 An advertising program to promote reduced water use and the District's conservation 

program will take place from late March through May, using $350,000 of the outreach 
funds approved by the Board in January.  A cost-effective and broad advertising 
program has been planned that includes print, radio, cable TV, online and ethnic 
media outlets to run ads in Spanish, Vietnamese and Chinese. 

 The Board’s newly established Water Conservation Ad Hoc Committee will provide a 
forum for engaging stakeholders and the public in discussion of prospective new 
drought response measures and conservation program initiatives. 

 Presentations to the District's Management Leadership Team and all-user email 
messages from the CEO are keeping employees abreast of water supply conditions, 
board actions and informational resources.  

 For all residents, District staff created a new one-stop resource: 
www.valleywater.org/Drought 2014 web site that contains a comprehensive and 
continuously updated collection of materials related to water supply conditions, 
impacts and drought response resources. In addition, the save20gallons.org long-
term conservation campaign site has been updated with current drought information. 

 A new Drought Hotline (408-630-2000) has been created as well as a 2014 Drought 
topic button on Access Valley Water, both in order to facilitate the logging, tracking 
and fulfilling of customer requests for information. 

 
Building on what has already been put in place, staff is currently developing a number of 
ideas for expansion of marketing and community outreach efforts in addition to activities that 
are underway or in planning for the summer and fall.  These include: 
 

 The District’s annual countywide mailer is scheduled to be completed and mailed in 
May; in addition to significant messaging about the new SVAWPC, it will equally 
emphasize water use reduction messages; 

 Staff is establishing an electronic drop-box feature in order to share electronic 
advertising, messaging and multimedia tools with retailers and partners; 

 In order to ensure logging in, tracking and responding effectively to the large volume 
of inquiries being received, additional staff resources are being secured to serve as a 
full-time drought customer service coordinator; 

 Internal staff resources are also being secured to help with scheduling of speaker’s 
bureau presentations and staffing numerous community event invitations;  

 Having dedicated customer service staff in place for drought response will help 
gather information from the various units in the organization receiving inquiries, 
identify trends in the nature of the inquiries, identify opportunities for development of 
materials and a frequently-asked-questions document, and enable reporting on the 
District's responsiveness to the Board and community on drought issues; 

 Staff is exploring new concepts for regional advertising with Bay Area agencies, as 
well as a potential focused summer campaign based on seasonal needs as 
discussed at the Board Water Conservation Ad Hoc meeting;  

 Staff is researching promotional items that can supplement the usual inventory of 
conservation items for use at summer community events. 

 
To reach the 20 percent water use reduction target, additional resources will be required, 
including a budget for a more extensive summer ad campaign.  In 2008, BBC Research & 
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Consulting prepared a Conservation Marketing Plan (Plan) for the District that 
recommended a reserve of $700,000 (in any given year) for emergency conservation and 
marketing campaigns to support drought management. The plan further recommended long-
term growth in the District’s general conservation marketing budget, with a funding level of 
$1,500,000 recommended in FY2013.  A recommended budget adjustment for FY2013 will 
be included in the next update on 2014 water supply and drought response.  
 
3. Conservation Program 

 
Due to the increased media attention, there has been a significant increase in inquiries from 
the public and participation in District long-term conservation programs.  The number of calls 
to the water conservation hotline has doubled and interest in the Landscape Rebate 
Program has quadrupled (both compared to the same time last year).     
 
The Board Ad Hoc Water Conservation Committee will be examining the District’s long-term 
conservation programs and discussing which ones might benefit from an increased rebate.   
Staff will return at a future Board meeting with details of an augmented program and a 
recommended budget adjustment.  Also, to help facilitate new ideas for saving water, staff 
will be expediting the next round of funding for the Safe, Clean Water Conservation 
Research Grant program.   Staff also plans to increase the amount of funding available and 
open it up to individuals and for-profit companies (these were not eligible for the first cycle). 
           

4.  Recycled Water Program 
 
Non-potable recycled water production in January and February was 2,545 acre-feet, 
tracking 172% of the five year average for the same period.  For calendar year 2014, 
recycled water use is projected to total 23,000 acre-feet, compared estimated actual 
recycled water use of 20,516 acre-feet in 2013.   

The drought has raised greater interest in expansion of recycled water, both non-potable 
water from existing systems as well as accelerated development of potable reuse.  In 
accordance with Board policy, the District plans to expand recycled water use to meet at 
least 10 percent of County demand by 2025 (a total of 40,000 to 45,000 acre-feet).  To help 
meet this target, the District is currently constructing the Silicon Valley Advanced Water 
Purification Center which is expected to be completed by summer 2014. In addition the 
District is designing several major recycled water pipelines in Sunnyvale and Gilroy area, 
and planning and pursuing funding for short-term as well long-term reuse projects in the 
county. 

5.  State and Federal Drought Relief and Funding 
 

Staff is tracking a number of State and federal legislative initiatives aimed at providing 
drought relief and funding to offset costs of drought response and accelerate water supply 
and water use efficiency projects.  
 
The California Emergency Drought Relief Act of 2014 (S 2016) was introduced by Senator 
Feinstein in early February.  A summary of S2016 was attached to the February 25th Board 
agenda memo, including provisions for increased federal disaster assistance, including 
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funding authorizations for WaterSMART grants, and reauthorization of the CALFED Bay 
Delta program through 2018.  At present, a hearing on S2016 has not been scheduled.    
 
On February 28, Congressman Costa introduced a package of legislation (HR4125, 
HR4126, and HR4127) to advance the construction of storage projects in California, 
including: 1) the expansion of Shasta Dam, 2) the expansion of San Luis Reservoir; and 3) 
the Upper San Joaquin River Storage.  A summary of this federal legislation is provided in 
Attachment 6.  Increased storage is part of a comprehensive solution to address water 
reliability, along with water conservation, recycling, groundwater storage, water transfers, 
and other water management tools needed to ensure water supply reliability.  Additional 
surface storage provides flexibility to California’s constrained water management system.  
Surface storage is useful in providing drought protection, releasing water at specific times 
for water quality and environmental benefits, contributing to flood management, mitigating 
for lost snowpack due to climate change, and in responding to other unforeseen 
circumstances.  
 
Staff is also evaluating opportunities related to State legislation introduced in February to 
provide drought relief for communities and funding to increase local water supplies.  Much of 
the $647 million in proposed funding under is accelerated expenditure of voter-approved 
Proposition 84 and Proposition 1E bonds (a total of $549 million) for infrastructure grants to 
support enhanced water conservation, recycled water, groundwater management, and 
development of local supplies.  A complete summary will be provided with the April udpate 
of 2014 water supply and drought response.    

 
6.  District Asset Management Opportunities 
 

Staff continues to assess opportunities to inspect and rehabilitate facilities that are otherwise 
not accessible, including dams, reservoirs and groundwater recharge facilities.  Some 
groundwater recharge ponds have been not been out of service for years, or in some cases, 
decades.  Staff initiated projects to clean the Los Capitancillos, Guadalupe, Alamitos, and 
Main Ponds this spring.  A plan is being developed to clean other recharge ponds later in 
the year. 
 
Staff is also developing a plan to replace/upgrade hydraulic lines at Stevens Creek, 
Guadalupe, Almaden, Chesbro and Uvas Dams, and is investigating replacement of 
downstream valves at Uvas and Chesbro Dams, as well as replacing cables and inspecting 
Coyote Percolation Dam.  As these projects are better defined, staff will return to the Board 
with recommendations for any needed budget adjustments.         

FINANCIAL IMPACT CHANGE: 

Implementing measures to achieve a 20 percent water use reduction target in 2014 could 
reduce Water Utility revenues by $30 million to $40 million, depending on whether reductions 
occur in treated water or groundwater deliveries, and depending on the distribution of reductions 
between the District's north county and south county groundwater charge zones. Staff is 
currently evaluating the impact of this water use reduction target on FY15 Water Utility financial 
planning.  In addition, increased costs are being incurred for conveyance pumping, treatment 
plant operations, conservation programs and public outreach, and other drought response 
measures.  To accommodate reduced revenues and increased costs, it is anticipated that 
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adjustments will be needed to reduce other operating costs and delay projects in the Water 
Utility Capital Improvement Program. 

CEQA: 

The recommended action does not constitute a project under CEQA because it does not have a 
potential for resulting in direct or reasonably foreseeable indirect change in the physical 
environment. 

ATTACHMENTS: 

Attachment 1, Staff Presentation 
Attachment 2, Neighborhood Update, March 2014:  Reservoir and creek dry back conditions 
Attachment 3, Santa Clara County Retailer Drought Response Actions 2014   
Attachment 4, City of Morgan Hill Drought Ordinance  
Attachment 5, Santa Clara Valley Water District, Summary of Drought Communication and 

Outreach Efforts 
Attachment 6, Summary of Federal Legislation for California Storage Projects (Costa) 
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Sources of Supply for Santa Clara County 

2 2 

Shasta Lake 
Federal Central Valley Project 

Sacramento- 
San Joaquin 
River Delta 

Hetch Hetchy 
San Francisco 

Lake Oroville 
State Water Project 
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Local and Imported Water are Needed to Maintain Groundwater   
and Prevent Land Subsidence 

3 
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  Water Shortage Contingency Plan 

4 

 
 

Stage 

 
 

Title 

Projected End-of-Year 
Groundwater Storage (AF) 

Suggested Short-
Term Reduction in 

Water Use 

1 Normal Above 300,000 AF None 

2 Alert 250,000 AF to 300,000 AF 0 – 10% 

3 Severe 200,000 AF to 250,000 AF 10  – 20% 

4 Critical 150,000 AF to 200,000 AF 20  – 40% 

5 Emergency Less than 150,000 AF Up to 50% 

From District’s 2010 Urban Water Management Plan 

3 

Attachment 1 
Page 4 of 17 



| 

Board Adopted Resolution on February 25 

5 

 
NOW, THEREFORE, BE IT RESOLVED by the Board 
of Directors of the Santa Clara Valley Water District that 
a water use reduction target equal to 20 percent of 

2013 water use is called for through December 31, 

2014, and it is further recommended that retail water 

agencies, local municipalities and the County of 

Santa Clara implement mandatory measures as 

needed to achieve the 20 percent water use reduction 
target. 
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Update on 2014 Water Supply  

6 

Estimated Supplies (AF)  
Jan. 28, 2014 

Initial Outlook 
Feb. 25, 2014 

Update 
Mar. 25, 2014 

Update 
Local surface water  34,000 26,300 26,300 
Natural groundwater recharge  47,100 38,600 38,600 

Imported – District  149,000 106,200 100,780 
Imported – Hetch Hetchy  57,000 44,000 49,500 
Recycled water   23,000 23,000 23,000 

Total   310,100 238,100 238,180 
Estimated Use (AF)      
Groundwater pumping  173,200 201,200 206,300 
Treated water deliveries--District  121,000 107,300 95,000 

Surface water, SJWC treated water  5,000 300 2,000 

Imported—Hetch Hetchy  57,000 44,000 49,500 
Recycled water  23,000 23,000 23,000 

Total  379,200 375,800 375,800 
Net from Groundwater Reserves (AF)  69,100 137,700 137,620 
Est. End-of-Year Groundwater Storage 

(AF) 
273,900 205,300 205,380 
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2014 Operational Challenges 

7 

  Limited treatment plant supplies 
 
  Delta water quality 
 
  San Luis Reservoir “low point” 
 
  Untreated surface water deliveries   
 
  Dry reservoirs, creeks and recharge ponds 
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Untreated Surface Water  

8 Footer 

5% 
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2014 Operational Challenges 
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Water Conservation Program = Long-Term Savings 

10 

Population and Water 
Use Over Time 
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Drought Communications and Outreach  

• To achieve call for 20% water use reduction 
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Media relations   

12 Footer 

Ethnic media tour of SVAWPC 
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Board and key stakeholder outreach  

– Board Water Conservation Ad Hoc 

– Retailer Communications and Conservation committees 

–  Message distribution to key stakeholders 

– Coordination with state and regional water agencies 

– Government relations outreach to advocacy stakeholders, 
the State Legislature, and Congress  
 

 

13 Footer 

ACWA Campaign  
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Public education and customer service 

• Speakers bureau presentations and 
other requests 

• Informed employees 

• valleywater.org/Drought2014 

• Save20gallons.org 

• Drought hotline: 408-630-2000 

• Access Valley Water - drought 

• E-Newsletter and social media 

 

 

 

 

 

 
Footer 
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Program materials and marketing 

15 
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Planned and prospective activities 

• Countywide mailer to all residences in SCC 

• Sharing information with retailers and partners 

• Drought customer service coordinator 

• Possible regional advertising campaign 

• Summer season advertising 

• Expanded community visibility 

• New promotional giveaway items 

 

 

 
 

 
16 Footer 
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Questions? 
Valleywater.org 

Save20gallons.org 
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Reservoir and creek dry back conditions
Neighborhood Update - March 2014

Lack of rainfall continues to
impact creeks and reservoirs 
To conserve water in the midst of one of the driest 
seasons on record, the Santa Clara Valley Water 
District is modifying its operations. These changes 
will impact creek flows and groundwater recharge 
pond water levels in your neighborhood and 
throughout the valley.

Despite last year’s dry conditions, the water district 
carefully managed its operations so that our county 
was able to start 2014, after two dry years, with 
normal groundwater levels. But continuing dry 
weather, minimal runoff in local reservoirs and 
unprecedented low allocations of state and federal 
imported water mean that surface water supplies are 
very limited this year.

In this drought, the water district is having to make 
some tough decisions. Because of the lack of local 
and imported water, nearly all of our groundwater 
replenishment operations have been cut back to 
conserve supplies for use this summer.

A priority of the district is continued delivery of safe, 
clean water from its drinking water treatment plants 
to local water providers and municipalities. Imported 
water typically provides more than 85 percent of the 
supply for the water district’s three drinking water 
treatment plants. In dry and critically dry years, when 
local water is limited, up to 99 percent of treated 
drinking water is from imported water sources. 

Los Capitancillos groundwater recharge pond in South San Jose 
is at its lowest level in years. 

continued on back »

Planned operation 
conditions in your area
Cupertino/Saratoga area:
• Releases of local water from Stevens Creek 

Reservoir will continue to provide limited flows in 
Stevens Creek, but expect progressively drying 
creek conditions as reservoir water levels fall 
below intake structures later in the year.

• Pipeline releases of imported water to local creeks 
and McClellan ponds for groundwater recharge 
are being suspended.

• Expect dry creek conditions for the rest of the year 
on Rodeo, Regnart, Calabazas and Saratoga 
creeks.

Los Gatos Creek area:
• Expect to see flows to Los Gatos Creek reduced as 

water levels in Lexington and Vasona reservoirs 
fall. 

• All diversion of flow to groundwater recharge 
ponds has been suspended so expect to see dry 
ponds throughout the area. Page, Sunnyoaks, 
Budd, McGlincy, Oka and Camden ponds are, or 
will be, going dry during the spring, summer and 
fall.

Guadalupe Creek during the week of March 17, 2014.

To ensure safe, clean drinking water through the 
summer, imported and local water supplies are being 
stored in Anderson, Coyote and Calero reservoirs. 
With little local rainfall and runoff, however, all other 
district reservoirs are continuing to drop to minimum 
storage, and releases to creek and ponds are being 
curtailed.
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For more information, contact the Drought Hotline at  
(408) 630-2000, or visit our website at valleywater.org 

and use our Access Valley Water customer request and 
information system. With three easy steps, you can use this 
service to find out the latest information on district projects 

or to submit questions, complaints or compliments 
directly to a district staff person.

CONTACT US

Follow us on:
/scvwd /valleywater /valleywater

To get eNews, email 
info@valleywater.org

CONTACT US

To get eNews, email 
info@valleywater.org

© 2014 Santa Clara Valley Water District • March 2014 EM

East San Jose area:
• Releases of imported water to Upper Penitencia 

Creek and most adjacent recharge ponds are 
 being suspended. 

• Expect gradual reduction in water levels, resulting 
in the drying up of the Piedmont, Capitol and 
Helmsley ponds. In addition, ponds will be drying at 
Penitencia Creek Park (City of San José), Penitencia 
Creek County Park (County of Santa Clara) and 
Overfelt Garden Park (City of San José). 

Morgan Hill/South San Jose area:
• Releases of imported water to Coyote Creek 

have been reduced and may be further reduced 
depending on water supply conditions. 

Gilroy/Morgan Hill area:
• Releases of local water from Uvas and Chesbro dams 

will continue to provide limited flows in Uvas and 
Llagas creeks, but expect drying creeks and falling 
reservoir elevations until the water in the reservoir is 
exhausted and natural flows stop this summer.

• Releases of imported water to Madrone Channel and 
Main Avenue ponds may be suspended or reduced. 
Expect ponds potentially to dry up over the next few 
months and some work to be done to restore these 
ponds to improve capacity for future groundwater 
recharge.

South San Jose/Almaden area:
•  Almaden and Calero reservoir outlets have been 

closed altogether due to drought conditions. Expect 
creeks below these dams to dry back. 

• Almaden Lake Park is expected to lose all inflows to 
the lake as temperatures increase and creeks dry up. 
Expect lake elevation to fall over the summer months 
and remaining water quality to decline in the lake.  

• Releases of water to Los Capitancillos Ponds are 
currently suspended for stream gauge work and 
will not be put back into operation until water 
supply conditions improve. If drought conditions 
continue in 2014, the water district may use this 
opportunity to undertake needed maintenance of 
this pond system.

• Groundwater recharge operations at Alamitos and 
Guadalupe ponds have been suspended. Expect 
these ponds to slowly dry up through the summer.  
The water district may perform maintenance and 
pond cleaning operations when the ponds go dry.

• All imported water releases to creeks in this area 
have been suspended until water supply improves.

 
 

For water saving rebate program, go to:
Save20Gallons.org/rebates

Save Water. Save Money.Save Water. Save Money.
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Santa Clara County Water Retailer Drought Response Actions 2014
March 25, 2014

Retailer Council Date Action Outreach Restrictions

Allocation or Rationing 

Program Drought Rates

California Water Service 

Company

N/A Working with CPUC to activiate Rule 14.1 

(water restrictions)

Plan to increase outreach/education efforts Staff working with CPUC to update Rule 

14.1 restrictions

Not at this time Not at this time

Mountain View 4/1/2014 Public hearing for water shortage 

ordinance and resolution declaring a Stage 

1 shortage (10%) to be consistent with 

SFPUC call.   Second reading is scheduled 

for 4/8/14

Looking to increase outreach/education 

efforts

Permanent water waste measures only.  Not at this time Not at this time

Palo Alto 3/3/2014 ‐ information 

session only, no formal 

action was taken

City calling for voluntary 10% to be 

consistent with SFPUC call.  

Plan to increase outreach/education efforts Permanent water waste measures only.  Not at this time Not at this time

Purrissima Hills Water 

Districct

Supporting SFPUC's call for voluntary 10% Have increased outreach efforts with 

drought specific information

Permanent water waste measures only.  Not at this time, will 

reconsider if SFPUC calls for 

mandatory rationing

Not at this time, will 

reconsider if SFPUC calls for 

mandatory rationing

Santa Clara None scheduled Still discussing internally.  Staff 

recommendation will likely depend on 

SFPUC April update and March water use.

Plan to increase outreach/education efforts Permanent water waste measures only.  Not at this time Not at this time

Stanford University N/A Calling for voluntary 10%  based on SFPUC's 

call

increasing outreach/education, fact sheets, 

emails, etc.  Working with groups on 

campus, all irrigation off right now.

N/A Not at this time Not at this time

Sunnyvale Sometime in April Still discussing internally, reduction target 

will likely depend on SFPUC update in April

Plan to increase outreach/education efforts Discussing internally Not at this time May consider increasing rates 

or adding a tier

Great Oaks Water 

Company

N/A Activated Rule 14.1 conservation measures 

on February 28, 2014

Wesite notification (3/6/14); bill inserts 

(3/11/14)

Tarriff Rule 14.1 Restrictions Activated Not at this time Not at this time.  May consider 

a drought related rate change 

in the future, will require an 

additional filing with CPUC

San Jose Muni Water None scheduled Still discussing internally.  Staff 

recommendation will likely depend on 

SFPUC April update and March water use.

Plan to increase outreach/education efforts Permanent water waste measures only.  Not at this time Not at this time

San Jose Water 

Company

N/A Filed with CPUC in late February to start 

process, activate Rule 14.1 (water 

restrictions)

Plan to increase outreach/education efforts All field personnel will be trained about 

Rule 14.1 and will engage with customers 

as appropriate when violations are 

observed.  Will use door hangers to notify 

residents of violations when contact cannot 

be made in person

Not at this time Not at this time.  May consider 

a drought related rate change 

in the future, will require an 

additional filing with CPUC

Milpitas

Morgan Hill 4/2/2014 Staff recommending Stage 1 (20%) Looking to increase outreach/education 

efforts.  City staff recommending they start 

sending out home water use reports

Permanent water waste measures in place.  

Declaration of Stage 1 includes additional 

restrictions (e.g. limiting the number of 

days per week for irrigation).

Not at this time Not at this time

Gilroy 5/7/2014 Staff updating drought contingency plan to 

be consistent with others.  Plan to 

recommend a call for 20%

Plan to increase outreach/education efforts Updating restrictions to be consistent with 

Morgan Hill Stage 1

Not at this time Considering increasing tiered 

rates (except base tier)

Santa Clara County 3/20/2014 (Committee 

meeting)

Housing, Land Use, Environment and 

Transportation (HLUET) Committee has 

been discussing potential County drought 

response actions

Plan to increase outreach/education efforts One potential action HLUET is considering 

is a drought ordinance based on the model 

used by others in the county.

N/A N/A

NO RESPONSE

X:\Temporary\Current Month\Michele K\Attachment 3_Santa Clara County Retailer Drought Response Actions_Mar 25 2014.xlsxAttachment 3_Santa Clara County Retailer Drought Response Actions_Mar 25 2014.xlsx Attachment 3, Page 1 of 1



THIS PAGE INTENTIONALLY LEFT BLANK 

 



 

 

ORDINANCE NO. 1932, NEW SERIES 

AN ORDINANCE OF THE CITY COUNCIL OF THE CITY OF 
MORGAN HILL AMENDING SECTIONS 13.04.010 (Definitions), 
13.04.330 (Wasting of Water), 13.04.390 (Enforcement), AND 13.04.400 
(Violation-Penalty) OF CHAPTER 13.04 (Water System) OF TITLE 13 
(Public Services),  ESTABLISHING REGULATIONS PROHIBITING 
NONESSENTIAL USE OF POTABLE WATER AND ADOPTING 
PENALTIES AND FINES FOR VIOLATIONS. 
 

WHEREAS, the City of Morgan Hill recognizes that there is a limited supply of water 
available to serve the residents and businesses of Morgan Hill; and, 

WHEREAS, the City of Morgan Hill wishes to encourage the efficient use of water in 
order to optimize the use of the limited supply 

WHEREAS, a Water Supply Shortage Program is essential to ensure a reliable and 
sustainable minimum supply of water for the public health, safety and welfare.   

WHEREAS, the City Council wishes to amend the municipal code to ensure a reliable 
and sustainable minimum supply of water through its water conservation program.  

NOW THEREFORE, IN CONSIDERATION OF THE FOREGOING, THE CITY 
COUNCIL OF THE CITY OF MORGAN HILL DOES HEREBY ORDAIN AND ENACT 
AS FOLLOWS: 

Section 1. Findings.  
 
a. A reliable minimum supply of potable water is essential to the public health, safety and 

welfare of the people and economy of City of Morgan Hill.   
 

b. The City of Morgan Hill is located in a semi-arid region and is dependent upon local 
surface water, groundwater, and imported water supplies.  A growing population, climate 
change, environmental concerns, and other factors in other parts of the State and western 
United States, make the region highly susceptible to water supply reliability issues.  

 
c. There is a need for water conservation program and regulations because there is a limited 

supply of water available to serve the residents and businesses of Morgan Hill and 
demand for water has, at times, exceeded supply, threatening a water shortage. 
 

d. Careful water management that includes active water conservation measures not only in 
times of drought, but at all times, is essential to ensure a reliable minimum supply of 
water to meet current and future water supply needs. 

 
e. Article X, Section 2 of the California Constitution declares that the general welfare 

requires that water resources be put to beneficial use, waste or unreasonable use or 
unreasonable method of use of water be prevented, and conservation of water be fully 
exercised with a view to the reasonable and beneficial use thereof.   
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f. Article XI, Section 7 of the California Constitution declares that a city or county may 

make and enforce within its limits all local, police, sanitary and other ordinances and 
regulations not in conflict with general laws. 
  

g. California Water Code Section 375 authorizes water suppliers to adopt and enforce a 
comprehensive water conservation program to reduce water consumption and conserve 
supplies.   

 
h. The Governor of California has proclaimed a statewide drought and issued an Executive 

Order, which takes immediate action to address a dire situation where numerous 
California communities are being forced to mandate water conservation or rationing.  The 
lack of water has created other problems, such as extreme fire danger due to dry 
conditions, economic harm to urban and rural communities, loss of crops and the 
potential to degrade water quality in some regions.  As well, the Santa Clara Valley 
Water District Board of Directors has called for an immediate 15 percent reduction in 
water use to assure we have enough water to endure the current drought. 

 
g. The adoption and enforcement of a water conservation and supply shortage program is 

necessary to manage the City of Morgan Hill’s potable water supply in the short and 
long-term and to avoid or minimize the effects of drought and shortage within the City of 
Morgan Hill.  Such program is essential to ensure a reliable and sustainable minimum 
supply of water for the public health, safety and welfare.   

 
Section 2. Declaration of Purpose and Intent.  
 
a. The purpose of this Ordinance is to establish a water conservation and supply shortage 
program that will reduce water consumption within the City of Morgan Hill through 
conservation, enable effective water supply planning, assure reasonable and beneficial use of 
water, prevent waste of water, and maximize the efficient use of water within the City of Morgan 
Hill to avoid and minimize the effect and hardship of water shortage to the greatest extent 
possible. 

 
b. This Ordinance establishes permanent water conservation standards intended to alter 
behavior related to water use efficiency at all times and further establishes three levels of water 
supply shortage response actions to be implemented during times of declared water shortage or 
declared water shortage emergency, with increasing restrictions on water use in response to 
worsening drought or emergency conditions and decreasing supplies. 
 
Section 3. CEQA Exemption  
 
  Therefore, the city finds that this Ordinance and actions taken hereafter pursuant to this 
Ordinance are exempt from the California Environmental Quality Act as specific actions 
necessary to prevent or mitigate an emergency pursuant to Public Resources Code Section 
21080(b)(4) and the California Environmental Quality Act Guidelines Section 15269(c).  The 
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City Clerk is hereby authorized and directed to file a Notice of Exemption as soon as possible 
following adoption of this Ordinance.  

 
Section 4. Section 13.04.010 (Definitions) of Chapter 13.04 (Water System) of Title 13 
(Public Services) is hereby amended in its entirety as follows: 
 

“Section 13.04.010 Definitions. 
 
For the purposes of this Chapter, unless otherwise apparent from the context, 
certain words and phrases used in this chapter are defined as follows: 

 
A. “Person” means any natural person or persons, corporation, public or 
private entity, governmental agency or institution, or any other user of water 
provided by the city. 
 
B. “Landscape irrigation system” means an irrigation system with pipes, 
hoses, spray heads, or sprinkling devices that are operated by hand or through an 
automated system. 
 
C. “Single pass cooling systems” means equipment where water is circulated 
only once to cool equipment before being disposed. 
 
D. “Potable water” means water which is suitable for drinking. 
 
E. “Recycled water” means the reclamation and reuse of non-potable water 
for beneficial use as defined in Title 22 of the California Code of Regulations. 
 
F. “Station” means an area of irrigated landscape controlled by a single 
irrigation valve. 
 
G. “Superintendent” means the superintendent of water of the city, and any 
act in this chapter required or authorized to be done by the superintendent, may be 
done on behalf of the superintendent by an authorized officer or employee of the 
water department.” 
 

Section 5. Section 13.04.330 (Wasting of Water) of Chapter 13.04 (Water System) of Title 
13 (Public Services) is hereby amended in its entirety to read as follows: 

 
“13.04.330 Wasting of water and drought emergencies 
 
A. Applicability 
1. The provisions of this chapter apply to any person in the use of any potable water 
provided by the city.  
2. The provisions of this chapter do not apply to uses of water necessary to protect 
public health and safety or for essential government services, such as police, fire and 
other similar emergency services.   
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3. The provisions of this chapter do not apply to the use of recycled water, with the 
exception of subsection B (1) of this section. 
4. The provisions of this chapter do not apply to the use of water by commercial 
nurseries and commercial growers to sustain plants, trees, shrubs, crops or other 
vegetation intended for commercial sale. 
5. This chapter is intended solely to further the conservation of water.  It is not 
intended to implement any provision of federal, State, or local statutes, ordinances, or 
regulations relating to protection of water quality or control of drainage or runoff.   
 
B. Prohibition Against Waste:  The following water conservation requirements are 
effective at all times and are permanent.  Violations of this section will be considered 
waste and an unreasonable use of water.  
1. Limits on Watering Hours: Watering or irrigating of lawn, landscape or other 
vegetated area with potable water is prohibited between the hours of 9:00 a.m. and 5:00 
p.m. Pacific Standard/Daylight Savings Time on any day, except by use of a hand-held 
bucket or similar container, a hand-held hose equipped with a positive self-closing water 
shut-off nozzle or device, or for very short periods of time for the express purpose of 
adjusting or repairing an irrigation system. 
2. Limit on Watering Duration:  Watering or irrigating of lawn, landscape or other 
vegetated area with potable water using a landscape irrigation system or a watering 
device that is not continuously attended is limited to no more than fifteen (15) minutes 
watering per day per station.  This subsection does not apply to landscape irrigation 
systems that exclusively use very low-flow drip type irrigation systems when no emitter 
produces more than two (2) gallons of water per hour and weather based controllers or 
stream rotor sprinklers that meet a 70% efficiency standard. 
3. No Excessive Water Flow or Runoff:  Watering or irrigating of any lawn, 
landscape or other vegetated area in a manner that causes or allows excessive water flow 
or runoff onto an adjoining sidewalk, driveway, street, alley, gutter or ditch is prohibited. 
4. No Washing Down Hard or Paved Surfaces: Washing down hard or paved 
surfaces, including but not limited to sidewalks, walkways, driveways, parking areas, 
tennis courts, patios or alleys, is prohibited except by use of a hand-held bucket or similar 
container, a hand-held hose equipped with a positive self-closing water shut-off device, a 
low-volume, high-pressure cleaning machine equipped to recycle any water used, or a 
low-volume high-pressure water broom.    
5. Obligation to Fix Leaks, Breaks or Malfunctions:  Excessive use, loss or escape of 
water through breaks, leaks or other malfunctions in the water user’s plumbing or 
distribution system for any period of time after such escape of water should have 
reasonably been discovered and corrected and in no event more than ten (10) days of 
receiving written notice from the city, is prohibited.   
6. Recirculating Water Required for Water Fountains and Decorative Water 
Features:  Operating a water fountain or other decorative water feature that does not use 
recirculated water is prohibited.  
7. Limits on Washing Vehicles:  Using water to wash or clean a vehicle, including 
but not limited to any automobile, truck, van, bus, motorcycle, boat or trailer, whether 
motorized or not is prohibited, except by use of a hand-held bucket or similar container or 
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a hand-held hose equipped with a positive self-closing water shut-off nozzle or device.  
This subsection does not apply to any commercial car washing facility. 
8. Drinking Water Served Upon Request Only:  Eating or drinking establishments, 
including but not limited to a restaurant, hotel, cafe, cafeteria, bar, or other public place 
where food or drinks are sold, served, or offered for sale, are prohibited from providing 
drinking water to any person unless expressly requested.   
9. Commercial Lodging Establishments Must Provide Guests Option to Decline 
Daily Linen Services:  Hotels, motels and other commercial lodging establishments must 
provide customers the option of not having towels and linen laundered daily.  
Commercial lodging establishments must prominently display notice of this option in 
each bathroom using clear and easily understood language.   
10. No Installation of Single Pass Cooling Systems:  Installation of single pass 
cooling systems is prohibited in buildings requesting new water service.   
11. No Installation of Non-re-circulating in Commercial Car Wash and Laundry 
Systems:  Installation of non-re-circulating water systems is prohibited in new 
commercial conveyor car wash and new commercial laundry systems. 
12. Restaurants Required to Use Water Conserving Dish Wash Spray Valves: Food 
preparation establishments, such as restaurants or cafes, are prohibited from using non-
water conserving dish wash spray valves.   
13. Commercial Car Wash Systems:  Within one year of passage of this ordinance, all 
commercial conveyor car wash systems must have installed operational re-circulating 
water systems, or must have secured a waiver of this requirement from the city. 
 
C. Level 1 Water Supply Shortage (11% - 20% reduction):  A Level 1 Water Supply 
Shortage exists when the city council determines, in its sole discretion, that due to 
drought or other water supply conditions, a water supply shortage or threatened shortage 
exists and a 11% - 20% consumer demand reduction is necessary to make more efficient 
use of water and appropriately respond to existing water conditions.  Upon the 
declaration by the city of a Level 1 Water Supply Shortage condition, the following 
mandatory water conservation requirements, in addition to the prohibited uses of water 
set forth in subsection B of this section, shall apply during such time that the Level 1 
Water Supply Shortage is in effect.  
1.  Limits on Watering Days.  Watering or irrigating of lawn, landscape or other 
vegetated area with potable water is limited to three to five days per week (as necessary 
to achieve reductions as determined in the discretion of the superintendent) on a schedule 
established and posted by the city.  During the months of November through March, 
watering or irrigating of lawn, landscape or other vegetated area with potable water is 
limited to no more than one day per week on a schedule established and posted by the 
city.  This provision does not apply to landscape irrigation zones that exclusively use 
very low flow drip type irrigation systems when no emitter produces more than two (2) 
gallons of water per hour.  This provision also does not apply to watering or irrigating by 
use of a hand-held bucket or similar container, a hand-held hose equipped with a positive 
self-closing water shut-off nozzle or device, or for very short periods of time for the 
express purpose of adjusting or repairing an irrigation system.  
2.  Obligation to Fix Leaks, Breaks or Malfunctions.  All leaks, breaks, or other 
malfunctions in the water user’s plumbing or distribution system must be repaired within 
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seventy-two (72) hours of notification by the city unless other arrangements are made 
with the city. 
3.  No Washing Down Hard or Paved Surfaces.  Washing down hard or paved surfaces, 
including but not limited to sidewalks, walkways, driveways, parking areas, tennis courts, 
patios or alleys, is prohibited except when necessary to alleviate safety or sanitary 
hazards, and then only by use of a hand-held bucket or similar container, a hand-held 
hose equipped with a positive self-closing water shut-off device, a low-volume, high-
pressure cleaning machine equipped to recycle any water used, or a low-volume high-
pressure water broom.    
 
D. Level 2 Water Supply Shortage (21% - 35% reduction).   
A Level 2 Water Supply Shortage exists when the city council declares, in its sole 
discretion, that due to drought or other water supply conditions, a water supply shortage 
or threatened shortage exists and a 21% - 35% consumer demand reduction is necessary 
to make more efficient use of water and appropriately respond to existing water 
conditions.  Upon the declaration of a Level 2 Water Supply Shortage condition, the 
following mandatory water conservation requirements, in addition to the prohibited uses 
of water set forth in subsections B and C of this section, shall apply during such time that 
the Level 1 Water Supply Shortage is in effect. 
1.  Watering Days.  Watering or irrigating of lawn, landscape or other vegetated area with 
potable water is limited to two days per week  (as necessary to achieve reductions as 
determined in the discretion of the superintendent) on a schedule established and posted 
by the city.  During the months of November through March, watering or irrigating of 
lawn, landscape or other vegetated area with potable water is limited to no more than one 
day per week on a schedule established and posted by the city.  This provision does not 
apply to landscape irrigation zones that exclusively use very low flow drip type irrigation 
systems when no emitter produces more than two (2) gallons of water per hour.  This 
provision also does not apply to watering or irrigating by use of a hand-held bucket or 
similar container, a hand-held hose equipped with a positive self-closing water shut-off 
nozzle or device, or for very short periods of time for the express purpose of adjusting or 
repairing an irrigation system. 
2.  Obligation to Fix Leaks, Breaks or Malfunctions.  All leaks, breaks, or other 
malfunctions in the water user’s plumbing or distribution system must be repaired within 
forty-eight (48) hours of notification by the city unless other arrangements are made with 
the city. 
3.  Limits on Filling Ornamental Lakes or Ponds.  Filling or re-filling ornamental lakes or 
ponds with potable water is prohibited, except to the extent needed to sustain aquatic life, 
provided that such animals are of significant value and have been actively managed 
within the water feature prior to declaration of a supply shortage level under this section. 
4.  Limits on Washing Vehicles.  Using water to wash or clean a vehicle, including but 
not limited to, any automobile, truck, van, bus, motorcycle, boat or trailer, whether 
motorized or not, is prohibited except at a commercial car washing facility that utilizes a 
re-circulating water system to capture or reuse water. 
5.  Limits on Filling Residential Swimming Pools & Spas.  Re-filling of more than one 
foot and initial filling of residential swimming pools or outdoor spas with potable water is 
prohibited.   
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E. Level 3 Water Supply Shortage – Emergency Condition (Greater than 35% 
reduction).  A Level 3 Water Supply Shortage shall be referred to as a Water Shortage 
Emergency.  A Level 3 condition exists when the city council declares, in its sole 
discretion, a water shortage emergency and notifies its residents and businesses that a 
greater than 35% reduction in consumer demand is necessary to maintain sufficient water 
supplies for public health and safety, pursuant to Water Code Section 350 et seq.   Upon 
the declaration of a Level 3 Water Supply Shortage condition, the following mandatory 
water conservation requirements, in addition to the prohibited uses of water set forth in 
subsections B, C and D of this section, shall apply during such time that the Level 3 
Water Supply Shortage is in effect 
1.  No Watering or Irrigating.  Watering or irrigating of lawn, landscape or other 
vegetated area with potable water is prohibited.  This restriction does not apply to the 
following categories of use, unless the city has determined that recycled water is 
available and may be applied to the use: 
a.  Maintenance of vegetation, including trees and shrubs, that are watered using a hand-
held bucket or similar container, hand-held hose equipped with a positive self–closing 
water shut-off nozzle or device;     
b.  Maintenance of existing landscape necessary for fire protection; 
c.  Maintenance of existing landscape for soil erosion control; 
d.  Maintenance of plant materials identified to be rare or essential to the well-being of 
protected species; 
e.  Maintenance of landscape within active public parks and playing fields, day care 
centers, golf course greens, and school grounds, provided that such irrigation does not 
exceed two (2) days per week for no more than fifteen (15) minutes watering per day per 
station and is prohibited between the hours of 9:00 a.m. and 5:00 p.m. Pacific 
Standard/Daylight Savings Time, according to the schedule established in subsection 
D(1) or this section.   
f.  Actively irrigated environmental mitigation projects.   
2.  Obligation to Fix Leaks, Breaks or Malfunctions.  All leaks, breaks, or other 
malfunctions in the water user’s plumbing or distribution system must be repaired within 
twenty four (24) hours of notification by the city unless other arrangements are made 
with the city. 
3.  Limits on New Potable Water Service:  Upon declaration of a Level 3 Water Shortage 
Emergency condition, the city may limit the issuance of new potable water services, 
temporary meters and/or statements of immediate ability to serve or provide potable 
water service (such as, will-serve letters, certificates, or letters of availability), except 
under the following circumstances: 
a.  A valid, unexpired building permit has been issued for the project; or 
b.  The project is necessary to protect the public health, safety, and welfare; or 
c.  The applicant provides substantial evidence of an enforceable commitment that water 
demands for the project will be offset prior to the provision of a new water meter(s) to the 
satisfaction of the city. 
d.  This provision does not preclude the resetting or turn-on of meters to provide 
continuation of water service or the restoration of service that has been interrupted for a 
period of one year or less.   
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4.  Limits on Building Permits.  Upon declaration of a Level 3 Water Supply Shortage 
Emergency condition, the city manager is authorized to implement a program in his or 
her discretion to limit or withhold the issuance of building permits which require new or 
expanded water service, except to protect the public health, safety and welfare, or in 
cases which meet the city’s adopted conservation offset requirements.   
5.  Discontinue Service.  The city, in its sole discretion, may discontinue service to 
consumers who willfully violate provisions of this section. 
6.  No New Annexations.  Upon the declaration of a Level 3 Water Supply Shortage 
condition, the city may suspend consideration of annexations to its service area.  This 
subsection does not apply to boundary corrections and annexations that will not result in 
any immediate increased use of water. 
 
F. Procedures for Determination/Notification of Water Supply Shortage  
The existence of Level 1, Level 2 or Level 3 Water Supply Shortage conditions may be 
declared by resolution of the city council adopted at a regular or special public meeting 
held in accordance with state law.  The mandatory conservation requirements applicable 
to Level 1, Level 2 or Level 3 conditions will take effect on the tenth day after the date 
the shortage level is declared.  Within five (5) days following the declaration of the 
shortage level, the city must publish a copy of the resolution in a newspaper used for 
publication of official notices. 
 
G. Hardship Waiver.  If, due to unique circumstances, a specific requirement of this 
chapter would result in undue hardship to a person using water or to property upon which 
water is used, that is disproportionate to the impacts to water users generally or to similar 
property or classes of water users, then the person may apply for a waiver to the 
requirement as provided in this Section. 
1.  Application:  Application for a waiver must be on a form prescribed by the 
superintendent and accompanied by a nonrefundable processing fee in an amount set by 
city council resolution. 
2.  Supporting Documentation:  The application must be accompanied by photographs, 
maps, drawings, and other information, including a written statement of the applicant. 
3.  Required Findings for Waiver:  The waiver may be granted or conditionally granted 
only upon a written finding of the existence of facts demonstrating an undue hardship to a 
person using water or to property upon which water is used, that is disproportionate to the 
impacts to water users generally or to similar property or classes of water use due to 
specific and unique circumstances of the user or the user’s property.  An application for a 
waiver will be denied unless the superintendent finds, based on the information provided 
in the application, supporting documents, or such additional information as may be 
requested, and on water use information for the property as shown by the records of the 
city or its agent, all of the following: 
a.  That the waiver does not constitute a grant of special privilege inconsistent with the 
limitations upon other residents and businesses; 
b.  That because of special circumstances applicable to the property or its use, the strict 
application of this chapter would have a disproportionate impact on the property or use 
that exceeds the impacts to residents and businesses generally; 
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c.  That the authorizing of such waiver will not be of substantial detriment to adjacent 
properties, and will not materially affect the ability of the city to effectuate the purpose of 
this chapter and will not be detrimental to the public interest; and 
d.  That the condition or situation of the subject property or the intended use of the 
property for which the waiver is sought is not common, recurrent or general in nature. 
4.  Approval Authority:  The superintendent must act upon any completed application no 
later than ten (10) days after submittal and may approve, conditionally approve, or deny 
the waiver.  The applicant requesting the waiver must be promptly notified in writing of 
any action taken.  Unless specified otherwise at the time a waiver is approved, the waiver 
will apply to the subject property during the period of the mandatory water supply 
shortage condition.  The decision of the superintendent shall be final.” 
 

Section 6. Chapter 13.04.390 (Enforcement) of Chapter 13.04 (Water System) of Title 13 
(Public Services) is hereby amended as follows (additions shown in italics): 
 

“Section 13.04.390 Enforcement 
 
It shall be the duty of the employees of the police, fire, community development 
and street public works departments to give vigilant aid to the superintendent in 
the enforcement of the provisions of this chapter, and to this end they shall report 
all violations thereof which shall come to their knowledge, to the office of the 
superintendent and it shall be the duty of the chief of the fire department to report 
immediately to the superintendent in case of fire in premises, having metered 
service for fire protection purposes that fire has occurred there.” 
 

Section 7.  Chapter 13.04.400 (Violation - Penalty) of Chapter 13.04 (Water System) of Title 13 
(Public Services) is hereby amended in its entirety to read as follows: 
 

“13.04.400 Violation-Penalty. 
 
A.  Penalty.  Any person violating or causing or permitting to be violated, any of the 
provisions of this chapter, is deemed guilty of a misdemeanor.  Upon conviction thereof, 
such person shall be punished by a fine not exceeding one thousand dollars ($1,000), or 
by imprisonment in the county jail for not more than 30 days.  Every such person shall be 
deemed to be guilty of a separate offense for every day during any portion of which any 
violation of any provision of this chapter is committed, continued or permitted by such 
person, and shall be punishable therefor as provided in this section. 
 
B.  Notwithstanding any other provision of this code, whenever a violation of any section 
contained in this chapter is punishable as a misdemeanor, the city attorney may specify 
that the offense is an infraction, and proceed with prosecution as an infraction, unless the 
defendant objects to the offense being made an infraction, in which event the court may 
elect to have the complaint amended to charge as a misdemeanor, and the case shall 
proceed on a misdemeanor charge.   
 
C.  Violation of Section 13.04.330.  In addition to all other available remedies, including 
penalties available pursuant to subsection A or B of this section, any person violating or 
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causing or permitting to be violated any provision of Section 13.04.330 shall be subject to 
the following penalties and fines pursuant to the authorities and procedures set forth in 
Chapter 1.19: 

 1.  First Violation:  The City of Morgan Hill will issue a written warning and deliver a 
copy of this ordinance by mail.  
2.  Second Violation:  A second violation within any consecutive twelve (12) months 
period is punishable by a fine not to exceed one hundred dollars ($100).   
3.  Third Violation:  A third violation within any consecutive twelve (12) months period 
is punishable by a fine not to exceed two hundred dollars ($200).   
4.  Subsequent Violations:  Any subsequent violations within any consecutive twelve (12) 
months period are punishable by a fine not to exceed five hundred ($500) and subject to 
installation of a water flow restrictor device of approximately one gallon per minute 
capacity for services up to one and one-half inch size and comparatively sized restrictors 
for larger services after written notice of intent to install a flow restrictor for a minimum 
of forty eight (48) hours.  
a.  In addition to any other fines or penalties, a person who violates provisions of Section 
13.04.330 is responsible for payment of the City of Morgan Hill’s charges for installing 
and/or removing any flow restricting device and for disconnecting and/or reconnecting 
service per the city’s schedule of charges then in effect.  The charge for installing and/or 
removing any flow restricting device must be paid to the city before the device is 
removed.  Nonpayment will be subject to the same remedies as nonpayment of basic 
water rates.   
b.  The first installation of a flow-restricting device shall remain in place for a 
minimum of three days and shall be removed by the city not more than ten days 
after installation. The second installation of a flow-restricting device, for 
continued violation of this chapter, shall remain in place for a minimum period of 
ten days before being removed by the city no later than thirty days thereafter. 
Normal water service shall not be restored until all installation and removal costs 
of flow-restricting devices have been paid.  
6.  Separate Offenses:  Each day that a person violated provisions of Section 13.04.330 
shall constitute a separate violation or offense.  
 
C. All remedies provided for herein shall be cumulative and not exclusive. 
 

Section 8. Severability 
 
If any section, subsection, sentence, clause or phrase in this Ordinance is for any reason held 
invalid, the validity of the remainder of the Ordinance will not be affected.  The city council 
hereby declares it would have passed this Ordinance and each section, subsection, sentence, 
clause or phrase thereof, irrespective of the fact that one or more sections, subsections, sentences, 
clauses, or phrases or is declared invalid. 

Section 9. Effective Date; Posting.  Pursuant to California Water Code Section 376, this 
Ordinance shall constitute a water conservation program and shall be effective upon adoption.  
Within ten (10) days of its adoption, this ordinance shall be published in full once in a newspaper 
of general circulation which is printed, published, and circulated in the City of Morgan Hill. 
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This ordinance was introduced at a meeting of the City Council held on the 6th day of 
May, 2009, and adopted at a meeting held on the 27th day of May, 2009, and said ordinance was 
duly passed and adopted in accordance with law by the following vote: 

AYES: COUNCIL MEMBERS: Larry Carr, Marby Lee, Greg Sellers, Steve Tate 
NOES: COUNCIL MEMBERS: None 
ABSTAIN: COUNCIL MEMBERS: None 
ABSENT: COUNCIL MEMBERS: Marilyn Librers 
 
ATTEST: APPROVED: 
 
 
______________________________ _______________________________ 
IRMA TORREZ, City Clerk STEVE TATE, Mayor 
 
 
 

   CERTIFICATE OF THE CITY CLERK    
 

I, IRMA TORREZ, CITY CLERK OF THE CITY OF MORGAN HILL, 
CALIFORNIA, do hereby certify that the foregoing is a true and correct copy of Ordinance No. 
1932, New Series, adopted by the City Council of the City of Morgan Hill, California at their 
regular meeting held on the 27th day of May, 2009. 

 
WITNESS MY HAND AND THE SEAL OF THE CITY OF MORGAN HILL. 

 
 

 DATE: _______________________ _____________________________ 
IRMA TORREZ, City Clerk  
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Santa Clara Valley Water District 
Summary of Drought Communications and Outreach Activities 

March 25, 2014 
 
 
Media relations 
 
District staff and board members have responded to a high number of daily news media 
inquiries about water supply and, increasingly, drought response actions. District staff have 
also circulated and posted statements following key board decisions. 
 
Members of the ethnic and other media have been provided with onsite interviews and more 
tours of water supply facilities are in planning to further their understanding of drought 
conditions. 
 
Board and key stakeholder outreach 
 
Effective implementation of the drought contingency measures and management of drought 
response requires extensive coordination with a number of key stakeholders.   
 
The board’s Water Conservation Ad Hoc Committee is newly established and will provide 
the forum for tracking of these efforts and discussing prospective new drought response 
initiatives. 
 
Guest columns on the board’s official actions have been developed and submitted to local 
newspapers.  
 
Staff have been in active coordination, from both an operational and communications 
standpoint, with retailer Communications and Water Conservation Subcommittees.  
 
Key messages about evolving dry year conditions, impacts and drought response efforts 
have been shared with a group of key stakeholders including retailers, public information 
officers for all local municipalities, city managers, advisory committee members, and other 
organizations representing business, labor, agriculture and environmental interests. Four 
key message updates have been distributed which have then been shared within these 
organizations to forward to their constituencies.  
 
There has also been increasing coordination amongst state and regional water agencies on 
drought communications.  
 
The District's Office of Government Relations is actively working with advocacy 
stakeholders, the State Legislature, and Congress to pursue funding opportunities related to 
recovery of expenses for drought related activities, recycled water expansion, and 
infrastructure development to address the drought.  The Office of Government Relations is 
additionally looking at opportunities to move public policy efforts toward supporting the 
District's interest that include direct/indirect potable recycled water among other policy 
opportunities. Staff continue to communicate updated drought-related information to key 
stakeholders so they can, in turn, disseminate current information to their constituencies.  
 
 



   
  

 

  Attachment 5 
Page 2 of 3 

 

Public education and customer service 
 
As awareness increased in January and February about drought conditions, the District 
began to see an increase in requests for speakers to civic groups, inquiries submitted 
regarding rebate programs, and an increase in the number of recipients who receive the 
District’s monthly e-newsletter as well as the rate at which they open the email. 
 
As conditions necessitated the call for mandatory water use reductions, that general 
awareness and interest has been heightened with confusion about potential restrictions and 
enforcement at the local level. This has dramatically increased the number of inquiries. 
 
Correspondingly, the number of direct constituent inquiries to board members and staff has 
gone up considerably, requiring individual and collective responses, including a public 
meeting. 
 
The District’s employees are another key stakeholder group requiring information about 
water supply conditions and drought response in order to both personally achieve water use 
reduction targets and better convey accurate information to their families, friends and 
neighbors. Presentations to the Management Leadership Team and all-user email 
messages from the CEO to employees have kept them abreast of conditions, board actions 
and informational resources.  
 
For all residents, District staff created a new one-stop resource: 
www.valleywater.org/Drought 2014 web site that contains a comprehensive and 
continuously updated collection of materials related to water supply conditions, impacts and 
drought response resources. In addition, the save20gallons.org long-term conservation 
campaign site has been updated with current drought information. 
 
The District’s monthly eNewsletter has consistently included updated drought and 
conservation program information; we have launched a new social media drought tips 
feature called “Tuesday Tips” on Facebook and Twitter. The District’s public access 
television show has also been focused on water supply and drought response topics and 
has been shared via Youtube. Staff are producing additional water conservation program 
videos for CreaTV and YouTube. 
 
The eNewsletter and multiple social media vehicles have served as mechanisms for further 
dissemination of drought information through forwarding, “liking”, and sharing amongst 
recipient networks of friends and colleagues. 
 
Finally, a new Drought Hotline (408-630-2000) has been created as well as a 2014 Drought 
topic button on Access Valley Water, both in order to facilitate the logging, tracking and 
fulfilling of customer requests for information. 
 
Drought program materials and marketing campaign 
 
One of the most important functions the District can play is to encourage and incentivize 
water use reducing behaviors through promotions and advertisings. 
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Coinciding with the declaration of a drought, staff replaced previously reserved ad 
placements from existing (flood protection) messaging with new drought ads running in the 
San Jose Mercury News, Pandora Radio, Online and on Outdoor billboards or posters. 
 
A number of materials have been updated or developed including a new water conservation 
rebate program fact sheet, artificial turf fact sheet, graywater program FAQ and other 
updated program materials required for distribution at events or via mail. 
 
With $350,000 of the outreach funds approved by the Board in January, planning has been 
done to identify the most cost-effective and broad advertising program possible. This spring 
drought advertising campaign will take place from late March through May in print, radio, 
cable TV, Online and in ethnic media outlets to run ads in Spanish, Vietnamese and 
Chinese. 
 
Due to the increased media attention and expanded marketing efforts, the water district has 
seen a significant increase in inquiries from the public and participation in our long-term 
conservation programs.  For instance, the number of calls to the water conservation hotline 
has increased by approximately 175 percent and interest in our Landscape Rebate Program 
has increased by nearly 300 percent (both compared to the same time last year).    
 
Planned activities 
 
Building on what has already been put in place, staff is currently developing a number of 
ideas for expansion of marketing and community outreach efforts in addition to activities that 
are underway or in planning for the summer and fall.  These include: 
 

 The District’s annual countywide mailer is scheduled to be completed and mailed in 
May; in addition to significant messaging about the new SVAWPC, it will equally 
emphasize water use reduction messages; 

 Staff is establishing an electronic drop-box feature in order to share electronic 
advertising, messaging and multimedia tools with retailers and partners; 

 In order to ensure logging in, tracking and responding effectively to the large volume 
of inquiries being received, additional staff resources are being secured to serve as a 
full-time drought customer service coordinator; 

 Internal staff resources are also being secured to help with scheduling of speaker’s 
bureau presentations and staffing numerous community event invitations;  

 Having dedicated customer service staff in place for drought response will help 
gather information from the various units in the organization receiving inquiries, 
identify trends in the nature of the inquiries, identify opportunities for development of 
materials and a frequently-asked-questions document, and enable reporting on the 
District's responsiveness to the Board and community on drought issues; 

 Staff is exploring new concepts for regional advertising with Bay Area agencies, as 
well as a potential focused summer campaign based on seasonal needs as 
discussed at the Board Water Conservation Ad Hoc meeting;  

 Staff is researching promotional items that can supplement the usual inventory of 
conservation items for use at summer community events. 
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Summary of Federal Legislation for California Storage Projects (Costa)  
 
HR 4125 (Costa) - Shasta Dam Expansion Act of 2014;  
HR 4126 (Costa) - San Luis Reservoir Expansion Act of 2014;  
HR 4127 (Costa) - Upper San Joaquin River Storage Act of 2014 
 
These bills would authorize construction of: 1) the expansion of Shasta Dam, 2) the expansion 
of San Luis Reservoir; and 3) the Upper San Joaquin River Storage.   
 
Representative Jim Costa introduced this package of legislation on February 28, 2014, to 
provide immediate relief in 2014 by focusing on measures that can provide a noticeable water 
conservation and supply effect in the short-term. The current drought has highlighted the need 
for long-term water solutions, especially increasing the state’s storage capacity.   
 
These bills, if passed, would amend the Calfed Bay-Delta Authorization Act in order to invest in 
California’s water infrastructure and expedite construction on existing storage projects to 
improve water reliability across the state.   
 
The three bills would:  

 Expand San Luis Reservoir to increase storage capacity by 130,000 acre feet of storage 
with an approximate annual yield of 40,000 acre feet. The total cost of the project would be 
an estimated $360 million with approximately $240 million of that already being invested for 
seismic improvements. 

 Raise Shasta Dam to add an additional 634,000 acre feet of storage to the dam and 
increase annual yield by 76,000 acre feet and add 76,000-133,000 acre feet to the system 
during dry years. Estimated for the total cost of the project is $1.1 billion. 

 Construct Temperance Flat (Upper San Joaquin River Storage) to create 1.3 million acre 
feet of storage with an annual yield of 60,000-75,000 acre feet and in dry years an additional 
103,000-254,400 acre feet would be added to the system at a cost of around $2.5 billion. 

Current Status of Legislation: 
 
As of 3/13/2014: 
 
Feb. 28, 2014 — All three bills were read twice and referred to: House Natural Resources 
Committee. 
 



 

Bay Area Drought Relief Program (Bay DRP) 
2014 IRWM Drought Grant Application 

Project 3: Zone 7 Water Supply Drought Preparedness Project 

1. CH2MHill, 2003. Draft Report Well Master Plan, prepared for Zone 7 Water Agency, October. Page ES-5, ES.3.3, last 
paragraph; and page 1-6, 1.4, first paragraph. 

2. California Department of Water Resources (DWR), 2014. Well Completion Report No. e0206419. 

3. Stetson Engineers, 2004. Management Plan for Lakes H & I and Cope Lake, June. Pages 4-13 and 4-14. 

4. Zone 7 Water Agency (Zone 7), 2005. Zone 7 Water Agency Well Master Plan Final EIR Responses to Comments, 
SCH: 2002032163, July. Page 2-1. 

5. Zone 7, 2010. 2010 Urban Water Management Plan, December 15. 

6. Zone 7, 2012. Cope Lake Improvements & Maintenance Final Environmental Initial Study/Draft Mitigated Negative 
Declaration, January 26.Santa Clara Valley Water District, 2014b. Monthly Water Quality Reports. May. 
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properly implemented monitoring program can be used to adjust pumping rates to mitigate 
subsidence. 

ES.3.3  Wellfield Alternatives  
Wellfields were screened and ranked based upon results of Well Master Plan work and 
other studies (Table ES.3-1). As shown in this matrix, four of the wellfields have significant 
limitations for new wells due to limited available drawdown above historic lows. The 
remaining Wellfields have similar ranking scores, with the Chain of Lakes and Gravel Pit 
Wellfields ranking highest overall. Test wells are recommended in all previously untested 
areas to confirm potential well yields, aquifer transmissivity, and water quality. These 
aspects of the Busch-Valley Wellfield have been adequately delineated by previous test 
drilling.  

Zone 7 needs to increase its well production capacity to meet customer demands during 
drought periods when State Water Project allocations are reduced. Based on recent State 
Water Project allocation figures, Zone 7 projects it will need a total of about 45 mgd of 
groundwater production capacity to meet projected worst-case 1-year and 6-year drought 
demands. Results of groundwater modeling conducted as part of this study indicate that 
Zone 7 can produce 45 mgd of groundwater from the basin during drought with only 
minimal exceedance of historical low water levels under a number of wellfield alternative. 

Modeled alternatives require construction of about seven to 15 new wells in “outer” 
wellfields to pump about 27 mgd of groundwater, with the remainder (18 mgd) coming 
from existing Zone 7 wells. Existing wells cannot be relied upon to produce more that 
18 mgd of groundwater when new adjacent wellfields are operating without risk of 
potentially significant declines of water levels below historical lows. Fewer wells are 
required (possibly as few as seven) if the Chain of Lakes and Gravel Pit Wellfields are 
preferentially developed and prove productive. This alternative, “Scenario 2d,” is herein 
referred to as the “preferred alternative” (Figure ES.3-6). More wells will be required 
(possibly as many as 15) if marginal wellfields are developed (such as Stanley Avenue and 
Isabel Wellfields), or the Chain of Lakes and Gravel Pit Wellfields prove less productive 
than currently thought. Figures ES.3-6 and ES.3-7 show the relationship of water levels to 
historical lows at the height of 1-year and 6-year droughts, respectively, under the preferred 
alternative. Positive numbers indicate modeled water levels are above historical lows, 
negative numbers below.  

Under the preferred alternative, Zone 7’s total instantaneous well capacity will be 
approximately 52 mgd—25 mgd from existing Zone 7 wells and 27 mgd from new wells. 
Modeling indicates that 52 mgd of groundwater production from these wells can be 
sustained for at least 4 days with water levels remaining above historical lows, but that after 
30 days of continuous pumping, water levels fall significantly below historical lows in 
northern portion of the basin.  

If maximum day demands of 70 mgd are to met for extended periods of time (30 days or 
more), then additional wells will need to be constructed in the eastern portions of the basin. 
The Chain of Lakes and Gravel Pit Wellfields are favorable in this respect. Expanded use of 
these wellfields under the preferred alternative could allow Zone 7 to pump about 70 mgd 
from the basin for extended periods of time (about 60 days) without water level declines 
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below historical lows. This would require installation of a total of about three to eight more 
new wells than those required for drought protection. 

Further modeling would likely be successful in optimizing Scenario 2d well locations and 
pumpage distributions to reduce all exceedances to less than historical maximums. 
However, this implies a level of accuracy relative to actual future response of the system 
that is unreasonable, given the assumptions made during modeling. In addition, simply 
keeping water levels above observed historical lows will not necessarily prevent subsidence. 
Therefore, results of this evaluation need to be viewed as a general guide as to how much 
groundwater might be produced from the basin not an absolute answer. As new wells and 
wellfields are installed, they will need to be tested and their effects monitored to assess 
actual impacts. Wellfield construction activities and well operations can then be adjusted as 
needed. The implementation plan lends itself to this systematic approach. 

ES.4  Well Facility Design  
Current and planned future land uses in the area indicate that most of the new wells will be 
located in an urban environment. Potential facility impacts to the surrounding environment 
include aesthetic, noise, traffic, and risk. Some of these potential impacts, such as aesthetics 
and noise, can be significantly reduced through design considerations. Potential impacts 
from other sources, such as equipment and chemical deliveries, can be partially reduced 
through design. Well facility design options specific to each of these areas were developed 
as part of the Well Master Plan. A conceptual design for a well in an urban setting is 
provided as Figure ES.4-1.  

Pumping rates for new wells are expected to be in the range of 2,000 gallons per minute 
(gpm) to 4,000 gpm. The type of pumps used for the new wells may be either vertical 
turbine or submersible. Vertical turbine pumps are generally preferable because of ease of 
access to the electrical motor, generally higher pump efficiencies, and lower overall cost. To 
reduce noise levels, vertical turbines may require noise-insulated buildings. For areas where 
noise becomes an overriding consideration, the use of submersible pumps should be 
considered. 

Groundwater pumped from wells will require disinfection prior to entering the distribution 
system. Disinfection at Zone 7’s existing wells consists of using chlorine and ammonia to 
form a chloramine residual. It is assumed that the new wells will undergo similar treatment. 
Future treatment may include addition of fluoride. Disinfection at the new wells may take 
place using one of two methods: on-site, salt-based chlorine generation, or bulk deliveries of 
liquid sodium hypochlorite. On-site chlorine generation is more desirable from a safety 
viewpoint because it avoids frequent truck deliveries, and large tanks of concentrated 
solution are not stored on site. However, on-site generation is more expensive and may not 
be appropriate for wells that will be used infrequently. 

Based on site-specific considerations, treatment may occur in an adjacent building 
contiguous with the well or in a separate building. Within a given wellfield, each well may 
be manifold to a common treatment system or be outfitted with its own treatment system. 
Conveyance facilities will need to be constructed to connect new wells to the existing 
distribution system. New pipes will range in size from 10 to 36 inches in diameter, 
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1.3.2 Preliminary Wellfield Designs 
The Mocho Wellfield provides an example of the approach used to provide preliminary well 
designs for this report. The historical low water level in this area is about 200 feet above 
mean sea level (msl). The bottom of the B-zone is at elevation 90 ft msl. These data indicate 
that the B-zone has a saturated thickness of about 110 feet in this area during low water 
level conditions. This is adequate to support well screen in the lower portions of the B-zone. 
Therefore, it appears reasonable to place well screens in this zone. A well completed in the 
B, C, and D zones in this area (similar to Mocho-1 and Mocho–2) may have an average 
transmissivity of about 275,000 gpd/ft, which translates to a specific capacity of 138 gpm/ft 
(Table 1.3-1; Driscoll, 1986). For purposes of this report, it was assumed that wells should 
have mutual interference of about 25 feet or less.  

Analytical curves of distance-drawdown were then reviewed to estimate distance from the 
well to a point of about 25 feet drawdown using a range of pumping rates (Figures 1.3-2 
through 1.3-5 and Table 1.3-2). It was assumed that wells would be spaced 1,000 feet or less 
from one another. At the Mocho Wellfield, a pumping rate of 4,000 gpm in an aquifer with a 
transmissivity of about 275,000 gpd/ft (the average transmissivity) exhibits a drawdown of 
about 25 feet at a distance less than about 200 feet (Figure 1.3-5). Because drawdown is less 
than 25 feet within 1,000 feet of the well at a pumping rate of 4,000 gpm, the maximum 
recommended pumping rate is 4,000 gpm, and the recommended well spacing is about 
500 feet (rounded up from 200 feet).  

The above data were superposed on the historical low water level data to determine the 
recommended level of uppermost well screen and pump setting. In the above example, if it 
is assumed that the well is 100-percent efficient (worst case with respect to drawdown in the 
aquifer), then the B-zone will retain 81 feet of residual saturation when the basin is at 
historical low water levels and the well is pumping at 4,000 gpm. This level of saturation 
should be adequate to maintain production rates and, therefore, the overall preliminary 
design appears reasonable. Summary data of this sort for the other wellfields are provided 
in Table 1.3-3 along with estimated average TDS concentrations for wells in the area. 

1.4 Summary  
The Mocho Wellfield is located in the most productive proven portion of the Livermore 
Valley Groundwater Basin (LVGB) but is already fully developed, as are the Hopyard and 
Stoneridge wellfields. The Chain of Lakes, Gravel Pit, and Busch-Valley Wellfield areas also 
appear to have locally favorable aquifer properties. The Valley Avenue Wellfield offers a 
potentially large area of highly productive aquifer, but test wells are needed to confirm 
these properties and assess local groundwater quality. In general, significant portions of 
aquifer underlying each of these areas appears well suited for construction of multiple 
high-capacity municipal water supply production wells.  

Well yields in significant portions of the Bernal Wellfield may vary from marginal 
(1,000 gpm or less) to very good (2,000 gpm or more), depending upon location. Some of the 
wells in this area may need to be operated at lower rates and/or spaced father apart. It is 
recommended that aquifer tests be conducted in existing deep wells in all the above areas 
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CHAPTER 2.0 
MASTER RESPONSES 

There are topics that received multiple comments each.  In order to provide thorough responses 
on these topics master responses have been prepared that present a broad and comprehensive 
discussion of the key items of interest to the commentors.  Each individual comment is responded 
to in Chapter 3.0.  If and when one of these major topics is raised in an individual comment, 
where appropriate, a brief response is provided and the commentor is referred to one of these 
master responses for a complete discussion. 

2.1 PROJECT OBJECTIVES 

INTRODUCTION 

Comments regarding Project Objectives are addressed here and in the responses to individual 
comments presented in Chapter 3.0.  Relevant comments received on this topic include:  B.1, 
B.12, C.1, C.2, C.4, F.5. 

DISCUSSION 

It is important to note that the goals and objectives of the Well Master Plan are to provide 
adequate capacity for Zone 7 to recover stored groundwater supplies to meet its adopted 
Reliability Policy.  This policy has been established in consultation with the Retailer Agencies, 
and provides for 100% reliability under all hydrologic conditions, including credible worst-case 
drought years and 75% maximum day demand (MDD) during emergency outages.  Given the 
reliability of the State Water Project, Zone 7 must rely on its groundwater basin to meet demands 
during drought year and emergency scenarios to meet this policy.  The objectives of the Proposed 
Project are stated on DEIR Page 2-9 as follows: 

The main objective of this project is to increase reliability and redundancy of the water system 
such that treated water is available to Zone 7 customers when SWP water allocation is low during 
a drought year or in the event of an emergency.  The specific project objectives are as follows:  

• Provide facilities to recover stored groundwater supplies from the Main Basin at a sufficient 
rate to meet Zone 7’s reliability goals, as established in Resolution 02-2382.  These goals are 
consistent with those used for the Zone 7 Water Supply Planning Program, and  include: 

 
– Goal 1:  Meet 100% of treated water customers water supply needs in accordance with 

Zone 7’s most current contracts for M&I Water Supply, including existing and projected 
demands for the next 20 years as specified in Zone 7’s Urban Water Management Plan 
(UWMP), which will be coordinated with Zone 7’s M&I Contractors.  Zone 7 will 
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ACRONYMS AND DEFINITIONS 
The following terms and acronyms have been used throughout this UWMP to improve document 
clarity and readability. 

ACWD Alameda County Water District 
ADWF  Average Dry Weather Flow 
AF  Acre-feet 
AFA  Acre-feet annually 
Basin  Livermore-Amador Valley Groundwater Basin  
BBID  Byron-Bethany Irrigation District 
BMP  Best Management Practices 
Cal Water  California Water Service Company 
CCWD Contra Costa Water District 
CII  Commercial, Industrial, & Institutional 
CIMIS  California Irrigation Management Information System 
CoVWR Committee of Valley Water Retailers 
CUWCC California Urban Water Conservation Council 
DERWA DSRSD-EBMUD Recycled Water Authority 
District Alameda County Flood Control and Water Conservation District 
District Act Act 205 of the California Uncodified Water Code  
DMM  Demand Management Measures 
DSRSD Dublin San Ramon Services District 
DWR  California Department of Water Resources 
EBMUD East Bay Municipal Utility District 
EOC  Emergency Operations Center 
ETo  Evapotranspiration rate based on standard grass as reference  
GMP  Groundwater Management Plan 
HET  High-Efficiency Toilet 
LAVWMA Livermore-Amador Valley Water Management Agency  
Livermore City of Livermore 
M&I  Municipal and Industrial 
Main Basin The portion of the Livermore-Amador Valley Groundwater Basin that contains 

high-yielding aquifers and good quality groundwater. 
mgd  Million gallons per day 
MOU Memorandum of Understanding Regarding Urban Water Conservation in 

California 
Msl  Mean sea level 
Pleasanton City of Pleasanton 
Retailers Cal Water, DSRSD, Livermore, and Pleasanton   
RWQCB Regional Water Quality Control Board 
SB 7  Senate Bill X7-7 related to 20% water conservation by 2020 
SBA  South Bay Aqueduct 
SCVWD Santa Clara Valley Water District 
SFPUC San Francisco Public Utilities Commission 
SMP  Salt Management Plan 



 

SRVRWP San Ramon Valley Recycled Water Program 
State  State of California 
SWP  State Water Project 
TDS  Total Dissolved Solids 
TWRG  Tri-Valley Water Retailers Group 
UWMP Urban Water Management Plan 
UWMP Act California Urban Water Management Planning Act 
Yuba Accord Lower Yuba River Accord 
Zone 7  Zone 7 of the Alameda County Flood Control and Water Conservation District 

(also referred to as Zone 7 Water Agency) 
Zone 7 Board  Zone 7 Water Agency Board of Directors 
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1. INTRODUCTION 
This 2010 Urban Water Management Plan (UWMP) has been prepared in response to the 
California Urban Water Management Planning Act (UWMP Act), Water Code Division 6, Part 
2.6, Sections 10610 through 10650. The UWMP Act requires every urban water supplier that 
provides water for municipal purposes either directly or indirectly to more than 3,000 customers, 
or supplies more than 3,000 acre-feet of water annually (AFA), to prepare and adopt an UWMP.  

The urban water supplier must then update and adopt the UWMP every five years on or before 
December 31, in years ending in zero or five. An urban water supplier that does not prepare, 
adopt, and submit an UWMP to the California Department of Water Resources (DWR) is 
ineligible to receive drought assistance from the State of California (State). For 2010, the State 
has extended the submission deadline to July 1, 2011 in order to give water suppliers sufficient 
time to meet the new requirements under Senate Bill SBX7-7 (SB 7). SB 7 is intended to reduce 
per capita water consumption in California by 20 percent by the year 2020. 

The purpose of this chapter is to give an overview of the UWMP process and the contents of this 
UWMP.  

1.1 PREVIOUS URBAN WATER MANAGEMENT PLANS 

In 2009, Zone 7 of the Alameda County Flood Control and Water Conservation District, also 
known as the Zone 7 Water Agency (Zone 7), supplied over 40,000 acre-feet (AF) of municipal 
and industrial water; therefore, Zone 7 is subject to the requirements of the UWMP Act. Zone 7 
adopted its first UWMP in 1985, and then prepared an updated UWMP in 1991, in cooperation 
with three of the retailers supplied by Zone 7 [City of Livermore (Livermore), City of Pleasanton 
(Pleasanton), and Dublin San Ramon Services District (DSRSD)]. Zone 7 prepared and adopted 
a Water Shortage Contingency Plan in January 1992, and then updated and adopted a UWMP, 
which included a Water Shortage Contingency Plan, in 1995, 2000, and 2005. The 2005 UWMP 
was approved (i.e., “verified for completeness”) by DWR in early 2006. 

1.2 THE PURPOSE OF THE 2010 UWMP 

This 2010 UWMP updates and supersedes all previous UWMPs prepared by Zone 7. Zone 7 is 
almost exclusively a water wholesaler that provides water for municipal and industrial purposes 
indirectly through four retail urban water suppliers (Retailers) in the Livermore-Amador Valley; 
consequently, this UWMP addresses global water demand, water supply, and water resource 
management for this region. Additional details are included in the UWMPs prepared by the 
Retailers: DSRSD, Livermore, Pleasanton, and California Water Service Company (Cal Water). 
Zone 7 directly serves six retail customers, which is significantly fewer than 3,000 customers; at 
a 5-year average demand of 300 acre-feet, this demand represents less than 1% of the total 
demand in the service area. Retail customers include commercial and institutional water users as 
described in more detail in Section 9.3.2. Zone 7 also serves untreated water to agricultural 
customers as described in Section 2.3. 
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As a wholesaler, Zone 7 coordinates its water conservation efforts with its Retailers; therefore, 
this UWMP focuses on Zone 7’s water conservation activities, and will not include a detailed 
description of the individual conservation programs implemented by the Retailers. 

The California Environmental Quality Act (CEQA) does not apply to the preparation and 
adoption of a UWMP.1 

1.3 PLAN CONTENTS AND ORGANIZATION 

Assembly Bill 797 established the UWMP Act in 1983. The latest version of the UWMP Act, 
which contains the current requirements for the UWMP, is provided in Appendix A. This 
UWMP was prepared in accordance with those requirements. Table 1-1 provides a roadmap of 
where each of those requirements is addressed in this UWMP (in order of the referenced water 
code section). As noted in Table 1-1, this UWMP also includes a Water Shortage Contingency 
Plan (Chapter 13) as required under Section 10632 of the Water Code.   

1.4 CHANGES FROM THE 2005 UWMP 

This UWMP addresses all new relevant legislation enacted between 2005 and 2010, most 
notably SB 7, as described above, and Senate Bill 1087, related to the provision of water supply 
to lower income households. The implementation of SB 7 primarily rests with the Retailers; 
however, Zone 7 is incorporating the demand reductions expected from the Retailers in its 
planning, and water supply and demand analysis.  

In late 2009, Zone 7 began its efforts to update its Water System Master Plan. This update 
involves a significant departure from the previous planning methodology used by Zone 7, which 
assumed a repetition of historical patterns. To make its planning more robust, Zone 7 developed 
a new risk model to develop probability curves for hydrologic conditions, incorporating potential 
variations from the historical hydrologic sequence. The dynamic model also allows for a more 
rigorous year-by-year analysis of water system operations in response to hydrologic conditions. 
Data from the Department of Water Resources’ (DWR’s) 2009 State Water Project Reliability 
Report2 (Reliability Report) were incorporated into the model; unlike the 2005 version, this  
Reliability Report accounts for potential climate change impacts. The updated data from DWR 
also reflect recent Biological Opinions related to fish impacts of the State Water Project (SWP) 
and the associated operational restrictions and estimated supply reductions as of late 2009. 

To be more consistent with DWR guidelines, median values were used instead of average values 
for the water supply quantities (e.g., SWP and Arroyo del Valle) during normal water years. 

Finally, the Demand Management Measures discussion (Chapter 10) was reformatted to be 
consistent with the new guidelines from the California Urban Water Conservation Council, with 
reference to the relevant Water Code Section 10631(f) designation. 

                                                 
1 See Water Code Section 10652. 
2 DWR, 2010. 2009 State Water Project Reliability Report. 
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Table 1-1. Roadmap of Water Code Requirements and Corresponding UWMP Sections 
 

 Water Code 
Section 

UWMP 
Chapter 

UWMP Section Content Description 

10620(d) 3 3.1 Agency Coordination 
10620 (f) 3 3.2 Resource  Maximization / Import 

Minimization Plan 
10621 (a) 1 1.1-1.4 Updated Plan in Years Ending in Five and 

Zero 
10621 (b) 4 4.1 City and County Notification and Participation
10631(a) 2 2.1-2.4 Service Area Information 
10631(b) 5 5.1-5.5 Water Sources 

10631(b) (1)-(4) 6 Water Sources - Groundwater 
10631(c) (1-3) 7 7.1-7.6 Reliability of Supply Sources 

10631(d) 8 8.1-8.3 Transfer & Exchange Opportunities 
10631(e) (1) (2) (3) 9 9.1-9.3 Water Use By Customer Type 
10631(f)(1) (2) (3) 

(4) and 10631(g) and 
10631(j) 

10 10.1-10.2 Demand Management Measures (DMMs) 

10631 (h) 11 11.1-11.3 Planned Water Supply Projects & Programs 
10631(i) 12 12.1-12.3 Opportunities for Development of Desalinated 

Water 
10631.5 10 10.1-10.2 Determination of DMM Implementation 
10632(a) 13 13.1-13.6 Water Shortage Contingency Plan 
10632(b) 13 13.2 Three-Year Minimum Water Supply 
10632(c) 13 13.3 Preparation for Catastrophic Water Supply 

Interruption 
10632(d) 13 13.4 Prohibitions against specific water use 

practices during water shortages 
10632 (e) 13 13.6 Consumption Reduction Methods 
10632 (f) 13 13.6 Excessive use penalties or charges for 

excessive use 
10632(g) 13 13.5 Revenue and Expenditure Impacts 
10632(i) 13 13.6 Reduction Measuring Mechanism 
10633 14 14.3 Recycled Water Agency Plan 

10633 (a) 14 14.2 Description of Wastewater System 
10633 14 14.1 Recycled Water Plan Coordination 

10633(a-d) 14 14.2 Wastewater Disposal and Current Use 
10633(e) 14 14.3 Projected Uses of Recycled Water 
10633 (f) 14 14.3 Plan to Optimize Use of Recycled Water 

10634 15 15.1-15.4 Water Quality Impacts on Availability of 
Supply 

10635(a) 16 Tables 16-3(a) to 
(c) 

Water Service Reliability – Normal, Dry, and 
Multiple Dry Years 

10635 (b) 17 17.0 Provision of Water Service Reliability Section 
to Cities/ Counties Within Service Area 
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 Water Code 
Section 

UWMP 
Chapter 

UWMP Section Content Description 

10642 4, 17 4.1, 17.0 Public Participation 
10643 10 10.1-10.2 Review of Implementation of 2000 UWMP 

10644 (a) 4 4.1 Provision of 2005 UWMP to Local 
Governments 

10645 4 4.1 Places Where UWMP is Available For Public 
Review 

10656, 10657 17 17.0 UWMP Adoption & Implementation 
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2. GENERAL SERVICE AREA 
Water Code Section 10631(a) 

2.1 BACKGROUND 

Zone 7 of Alameda County Flood Control and Water Conservation District (Zone 7) is one of ten 
active zones of the Alameda County Flood Control and Water Conservation District (District). 

2.1.1 Alameda County Flood Control and Water Conservation District 

The District was created in 1949 by the California State Legislature through passage of Act 205 
of the California Uncodified Water Code (District Act) to provide control of flood and storm 
waters and to conserve water for beneficial uses. The District is also vested with the power to 
store water in surface or underground reservoirs within or outside of the District for the common 
benefit of the District; conserve and reclaim water for present and future use within the District; 
appropriate and acquire water and water rights; and import water into the District.  

The District is further authorized by the District Act to prevent interference with or diminution 
of, or to declare rights in the natural flow of any stream or surface or subterranean supply of 
waters used or useful for any purpose of the District and to prevent contamination, pollution or 
otherwise rendering unfit for beneficial use the surface or subsurface water used or useful in the 
District.  

The District is also authorized to levy replenishment assessments upon the production of 
groundwater from all water-producing facilities, whether public or private, within the District. 

2.1.2 Zone 7 Water Agency 

The history of Zone 7 as a water resource management agency can be traced to the mid-1950s, 
when the Livermore-Amador Valley was primarily rural in character, with a population of 
approximately 30,000 people. The area faced a number of problems, including groundwater 
overdraft, poor drainage and flood hazards, and an uncertainty over the status of future water 
supplies. It was against this backdrop that the residents of the Livermore-Amador Valley voted, 
in 1957, to create Zone 7 Water Agency or Zone 7. 

Zone 7 is governed by a seven-member board of directors (Zone 7 Board). Each director is 
elected at-large by residents within Zone 7’s service area to a four-year term. The Zone 7 Board 
sets policy and provides direction to agency management and staff. 

In 2003, the legislature passed Assembly Bill 1125 and gave the Zone 7 Board full authority and 
autonomy to govern matters solely affecting Zone 7 independently of the Alameda County Board 
of Supervisors. The Alameda County Board of Supervisors, acting as the District Board of 
Supervisors, solely governs the other nine zones of the District.  
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2.1.2.1 Zone 7 – A Wholesale Water Agency 

Zone 7 is the water wholesaler for the Livermore-Amador Valley, also known as the Tri-Valley 
Area3, in addition to serving as the area’s flood control agency. Zone 7 supplies untreated water 
for agriculture, and treated drinking water to four retail water supply agencies (Retailers):  

 California Water Service Company (Cal Water),  

 Dublin San Ramon Services District (DSRSD),  

 City of Livermore (Livermore), and  

 City of Pleasanton (Pleasanton).  

These Retailers deliver water for municipal and industrial (M&I) purposes within their individual 
service areas.  

Over 2002 and 2003, the Retailers signed the “Tri-Valley Water Retailers Cooperation 
Agreement” (Agreement), which provides a framework for cooperation amongst the Retailers to 
enhance their abilities to serve their customers. The Committee of Valley Water Retailers 
(CoVWR), consisting of two governing body or senior management staff representatives from 
each retailer, was formed as part of the Agreement. The Tri-Valley Water Retailers Group 
(TWRG), consisting of staff from each retailer, was also formed to administer the actions called 
for under the Agreement, to develop consensus on issues of mutual concern, and to prepare an 
Annual Report for approval by the CoVWR4. The CoVWR and the TWRG serve as forums for 
the Retailers to discuss issues of common interest and to communicate the Retailers’ position on 
such issues to Zone 7.   

2.1.2.2 Key Management and Administrative Activities 

Zone 7’s key management responsibilities include: 

 providing a wholesale treated drinking water supply;  

 monitoring and protecting water quality;  

 operating and maintaining a water treatment system; and  

 managing regional flood and storm water for public safety and protection of 
property. 

Under Zone 7’s Groundwater Management Program, Zone 7 administers oversight of the local 
groundwater basin, the Livermore Valley Groundwater Basin (Main Basin), and prevents 
groundwater overdraft. The Main Basin is the portion of the Livermore-Amador Valley 
Groundwater Basin that contains high-yielding aquifers and good quality groundwater. Within 
this capacity, Zone 7 monitors groundwater extractions and imports water to both artificially 
recharge the Main Basin (to supplement natural recharge) and to provide potable water through 
                                                 
3 The Tri-Valley Area includes the City of Dublin, City of Livermore, City of Pleasanton, and part of the City of San 
Ramon. 
4 West Yost Associates, 2010. DRAFT Tri-Valley Water Retailers Annual Report Fiscal Year 2009/10. 
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direct treatment (thus allowing local agencies to reduce pumping demands on the Basin). Zone 
7’s groundwater management policies and programs are described in the Groundwater 
Management Plan5, which is included as a CD attachment. Every year Zone 7 completes an 
update of its Groundwater Management Program. The most recent update was completed in May 
2010 for the 2009 water year6. 

2.2 SERVICE AREA 

2.2.1 Location of the Service Area 

Zone 7’s water service area is located about 40 miles south-east of San Francisco, and 
encompasses an area of approximately 425 square miles of the eastern portion of Alameda 
County, including the Livermore-Amador Valley, Sunol Valley, and portions of the Diablo 
Range. Zone 7’s service area also overlies the Alameda Creek Watershed. This watershed 
encompasses almost 700 square miles, and extends from Altamont Pass to the east, San 
Francisco Bay to the west, Mount Diablo to the north, and Mount Hamilton to the south. Figure 
2-1 illustrates the location of Zone 7’s service area. 

2.2.2 Major Streams and Arroyos in the Service Area 

Major streams in Zone 7's service area include the Arroyo del Valle, Arroyo Mocho, Arroyo Las 
Positas, Alamo Canal, South San Ramon Creek, and Tassajara Creek (see Figure 2-1). Both the 
Arroyo del Valle and Arroyo Mocho originate in the woodland forests of the Burnt Hills region 
in Santa Clara County, in the sub-watershed above Lake Del Valle. The Arroyo del Valle and 
Arroyo Mocho have the largest drainage areas within the Zone 7 service area. 

The Arroyo del Valle flows into Lake Del Valle above Lang Canyon, and then continues its 
journey below the Del Valle Dam and flows westerly through a regional park on the southern 
border of Livermore and reaches Pleasanton. The Arroyo del Valle then flows southwesterly 
through the historic downtown region of Pleasanton and joins the Arroyo de la Laguna. 

The Arroyo Mocho remains a natural waterway as it flows southwest through the oak woodlands 
east of Livermore, and then flows through the southern portion of Livermore; from there, it 
becomes an improved channel and proceeds through the gravel mining area west of Livermore 
and meets the Arroyo Las Positas in Pleasanton. This stream is also a major component of Zone 
7’s groundwater recharge program. At the request of Zone 7, the Department of Water Resources 
(DWR) releases water into both Arroyo Mocho and Arroyo del Valle for groundwater recharge 
purposes that also provide secondary aesthetic and environmental benefits. 

The Arroyo Las Positas mainly flows westerly along I-580, and is fed by the Arroyo Seco, 
Altamont Creek, Cayetano Creek, Collier Canyon Creek, and Cottonwood Creek. In northeast 
Pleasanton, the Arroyo Las Positas joins the Arroyo Mocho, where the streambed becomes a 

                                                 
5 Jones and Stokes, 2005. Groundwater Management Plan for the Livermore-Amador Valley Groundwater Basin. 
6 Zone 7 Water Agency, 2010. Annual Report for the Groundwater Management Program: 2009 Water Year. 
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wide, trapezoidal-shaped flood control channel. The Arroyo Mocho then flows into the Arroyo 
de la Laguna, which is a tributary of Alameda Creek. 
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Figure 2-1. Location of Zone 7 Water Agency’s Service Area 
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2.3 EXISTING WATER USE SECTORS 

Zone 7’s service area is home to a diverse, vibrant, and rapidly growing community that supports 
a population of approximately 216,000 people and a myriad of vital and dynamic commercial, 
agricultural, and industrial enterprises. The eastern reaches of Zone 7’s service area include oil 
wells and acres of energy generating windmills, while other areas include large employers such 
as AT&T, Oracle, Providian Financial, SAP, and Lawrence Livermore National Laboratory. This 
area also supports a number of award-winning wineries. Examples of industrial water users 
include: Applied Biosystems (biotech), Clorox Services Company (chemical company), Roche 
Molecular Systems (medical research and development), and A-1 Enterprise (waste hauler).  

As discussed previously, Zone 7 provides wholesale treated water to the Retailers, who use this 
water for M&I purposes within their service areas; through this arrangement, Zone 7 indirectly 
serves approximately 66,000 residential, commercial, industrial, institutional, and landscape 
water use accounts. Two of the Retailers—DSRSD and Livermore—also provide recycled water 
for landscape irrigation to supplement treated water supply. In addition to supplying treated 
water, Zone 7 also supplies raw or untreated water for agricultural purposes to 3,500 acres in the 
service area, primarily consisting of vineyards in the southern portion of the Livermore Valley. 
Agriculture in the Livermore area also produces olives, pistachios, and prime beef. 

As shown in Table 2-1, water accounts within Zone 7’s service area are primarily residential 
(90%). Water use details are further discussed in Chapter 9. 

Table 2-1. 2009 Accounts by Water Use Sectors Directly and Indirectly Served by Zone 7(a) 

Water Use Sector Accounts % of Total 

Single-Family Residential 57,198 86% 
Multi-Family Residential 2,327 4% 
Commercial/Institutional 3,807 6% 

Industrial 175 0.3% 
Landscape 1,844 3% 
Agriculture 14 0.02% 

Other 868 1% 

TOTAL 66,233 100% 
(a) Based on data provided by Cal Water, DSRSD, Livermore, and Pleasanton, and Zone 7’s annual water supply 

reports. These values do not include recycled water, but do include untreated surface water provided to 
agriculture. 

2.4 POPULATION GROWTH 

As shown on Figure 2-2, the population within Zone 7’s service area has increased by 65% 
between 1990 and 2009, and is projected to grow by another 35% by 2040, from 216,000 in 2009 
to 291,000; a majority of the projected growth occurs within the next 10 years. Population 
projections within Zone 7’s service area over the next 20 years are presented in Table 2-2. As 
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shown in Table 2-2, the projected population within Zone 7’s service area is within 10% of the 
projections previously presented in Zone 7’s 2005 UWMP. 
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Figure 2-2. Historical and Projected Population within Zone 7’s Service Area 

  

13
1,

00
0

13
2,

00
0

13
5,

00
0

13
8,

00
0

14
0,

00
0

14
2,

00
0

14
4,

00
0

14
8,

00
0

15
4,

00
0

15
9,

00
0

16
5,

00
0

17
4,

00
0

17
6,

00
0

18
1,

00
0

18
5,

00
0

19
0,

00
0

19
9,

00
0

20
4,

00
0

21
1,

00
0

21
6,

00
0

22
0,

00
0

22
4,

00
0

22
9,

00
0

23
3,

00
0

23
9,

00
0

24
4,

00
0

25
0,

00
0

25
6,

00
0

26
2,

00
0

26
9,

00
0

27
4,

00
0

27
7,

00
0

27
9,

00
0

28
1,

00
0

28
3,

00
0

28
5,

00
0

28
6,

00
0

28
7,

00
0

28
8,

00
0

28
9,

00
0

29
0,

00
0

29
1,

00
0

29
1,

00
0

29
1,

00
0

29
1,

00
0

29
1,

00
0

29
1,

00
0

29
1,

00
0

29
1,

00
0

29
1,

00
0

29
1,

00
0

0

25,000

50,000

75,000

100,000

125,000

150,000

175,000

200,000

225,000

250,000

275,000

300,000

325,000

350,000

375,000

400,000

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

20
21

20
22

20
23

20
24

20
25

20
26

20
27

20
28

20
29

20
30

20
31

20
32

20
33

20
34

20
35

20
36

20
37

20
38

20
39

20
40

Po
pu

la
tio

n

Year

Historical Population Projected Population

Notes:
- Historical and projected population data provided by Cal Water, DSRSD, City of Livermore, and City of Pleasanton.



December 2010 2-9  Zone 7 Water Agency 
w:\wse\Planning\Urban Water Management Plan\UWMP 2010  Urban Water Management Plan 

 

Table 2-2. Projected Population within Zone 7’s Service Area(a) 

UWMP 
Plan 

Year 
2009 

(Current) 2010 2015 2020 2025 2030 
2005  NA 225,000 247,000 255,000 263,000 264,000 
2010  216,000 220,000 244,000 274,000 285,000 290,000 

% Increase -2.3% -1.2% 6.9% 7.7% 9.0% 
 (a) Population data provided by Cal Water, DSRSD, Livermore, and Pleasanton. 

2.5 CLIMATE 

The climate within Zone 7’s service area is best described as Mediterranean, characterized by 
hot, dry summers and cool, moist winters. Table 2-3 provides a more detailed picture of climate 
within Zone 7’s service area, including average evapotranspiration (ETo)7, temperature, and 
rainfall, while Figure 2-3 provides a graphical representation. As shown in Table 2-3, average 
annual precipitation is approximately 14.6 inches of water, while total evapotranspiration is 
approximately 49 inches of water; average monthly temperatures vary from 45 to 69 degrees 
Fahrenheit throughout the year. 

Table 2-3. Climate Data for Zone 7’s Service Area 

Weather 
Parameter 

Month 
TotalJan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

ETo, inches 
of water(a),(b) 1.18 1.65 4.17 4.78 5.68 6.64 7.29 6.26 5.05 2.95 1.84 1.51 49.00

Average 
Temperature, 

oF(b) 
45.2 51.7 55.5 54.9 61.3 63.6 68.8 69.4 67.7 58.7 51.1 47.8 -- 

Average 
Rainfall, 
inches of 
water(c) 

2.96 2.50 2.18 1.07 0.48 0.11 0.02 0.04 0.24 0.69 1.64 2.64 14.57

(a) ETo = evapotranspiration based on standard grass as reference. 
(b) Data for CIMIS Station 191 from May 2004 to November 2009, downloaded on 12/21/09: www.cimis.water.ca.gov. 
(c) Obtained from Table 3.1-3 of the Annual Report for the Groundwater Management Program – 2009 Water Year (see CD attachment). 

 

                                                 
7 Evapotranspiration based on standard grass as reference. 
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Figure 2-3. Climate Data 
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2.6 ZONE 7’S CONVEYANCE, TREATMENT, AND TRANSMISSION SYSTEM 

Zone 7 has a robust water supply system consisting of aqueducts, surface water treatment plants, 
groundwater wells, demineralization facility, and transmission pipelines. Each is discussed 
below, while Figure 2-4 illustrates the location of Zone 7’s major water system facilities. 

2.6.1 South Bay Aqueduct 

Zone 7 imports surface water from the State Water Project (SWP) through the South Bay 
Aqueduct (SBA) for direct use by agricultural users and for treatment, storage, and recharge for 
municipal and industrial customers. The SBA, which is operated by the DWR, starts from Byron 
Bethany Reservoir in the northeastern corner of Zone 7’s service area, and then leaves the 
service area, southwest of San Antonio Reservoir. The SBA is described in more detail in 
Chapter 5.    

2.6.2 Water Treatment Plants 

Zone 7 operates two water treatment plants: the Del Valle Water Treatment Plant (DVWTP) and 
the Patterson Pass Water Treatment Plant (PPWTP).  

2.6.2.1 Del Valle Water Treatment Plant 

The DVWTP is located along the SBA, just south of Lake Del Valle, and has a capacity of 40 
mgd. It can receive water either directly from the SBA or from Lake Del Valle. The treatment 
processes include coagulation, flocculation, clarification, multi-media filtration, and chlorine 
disinfection.  In addition, chloramine is used to maintain a disinfectant residual in the distribution 
system.8   

2.6.2.2 Patterson Pass Water Treatment Plant 

The PPWTP is located along the SBA, just south of Interstate 580, and has a capacity of 19 
mgd.9 Because PPWTP is upstream of Lake Del Valle, it is not able to receive water directly 
from this water supply source10 and instead has a small raw water reservoir onsite operated by 
DWR (more details on water supply sources can be found in Chapter 5). There are two separate, 
parallel treatment plants on the plant site: a conventional plant and an ultrafiltration plant.  The 
two plants share the same water source, finished-water clearwell, and solids handling facilities, 
but are operated independently of each other by Zone 7 staff.  

The treatment processes in the conventional system include coagulation, flocculation, 
sedimentation, dual-media filtration, and chlorine disinfection.  The ultrafiltration plant consists 
of coagulation, flocculation, sedimentation, an Aquasource ultrafiltration membrane system, and 

                                                 
8 Zone 7, 2009. Del Valle Water Treatment Plant Site Specific BMPs Plan. September. 
9 Zone 7, 2009. Patterson Pass Water Treatment Plan Site Specific BMPs Plan. September. 
10 PPWTP can put water supply diverted under an existing water right permit to beneficial use through exchanges 
with other SWP contractors. 
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Construction of  a Well at the Chain of 
Lakes Well Field 

chlorine disinfection. In addition, chloramine is used to maintain a disinfectant residual in the 
distribution system. 

2.6.3 Zone 7 Groundwater Wells 

Zone 7 owns and operates nine municipal supply wells 
located in four well fields: the Chain of Lakes, Hopyard, 
Mocho, and Stoneridge well fields. All four well fields have 
a combined peak capacity of 40 mgd. Groundwater is 
chloraminated to match the disinfectant residual in the 
transmission system.  

2.6.4 Mocho Groundwater Demineralization Facility 

At the Mocho well field, there is also a reverse osmosis 
membrane-based demineralization facility designed to 
improve delivered water quality and mitigate salt build-up 
in the groundwater basin; it is described in more detail in 
Chapter 6. Construction of this facility, which can produce 
up to 6.1 mgd of demineralized water, was completed in 
2009. 

2.6.5 Transmission System 

Zone 7’s transmission system consists of approximately 35 
miles of pipeline ranging from 12 to 42 inches in diameter. 
Elevations across the transmission system range from 600 to 
680 feet above mean seal level (msl) on the eastern side of 
the service area, to approximately 330 feet above msl on the 
western side of the service area. 

Construction of El Charro Pipeline in 2009 
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Figure 2-4. Zone 7’s Major Treated Water System Facilities 
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3. AGENCY COORDINATION 
Water Code Section 10620 

The purpose of this chapter is to describe the coordination of the development of this Urban 
Water Management Plan (UWMP) with the relevant agencies. It also discusses how Zone 7 uses 
various water management tools to maximize resources and minimize the need to import water. 

3.1 COORDINATION WITH OTHER AGENCIES  

As a first step in the preparation of the 2010 UWMP, Zone 7 Water Agency (Zone 7) held a 
kick-off meeting with technical staff from its water retailers (Retailers): City of Livermore 
(Livermore), City of Pleasanton (Pleasanton), Dublin San Ramon Services District (DSRSD), 
and California Water Service Company (Cal Water). The purpose of the kick-off meeting, which 
was conducted in June 2009, was to coordinate the preparation of Zone 7’s and the Retailers' 
2010 UWMP to ensure consistency among them, particularly with respect to projected water 
demands and future water supplies. Zone 7 held three additional meetings with the Retailers over 
the UWMP development process period, between July 2009 and December 2010. The Retailers 
provided necessary information for the completion of this UWMP, particularly information on 
their population and water demand projections, wastewater management, water conservation 
plans, and recycled water plans. Zone 7 is also providing assistance to the Retailers in preparing 
their individual UWMPs. 

As the wholesale water supplier to the Livermore-Amador Valley, Zone 7 notified the cities 
within the service area of the update process for the UWMP and the opportunity to submit 
comments on the Draft 2010 UWMP in compliance with Section 10642 of the Water Code. The 
Livermore-Amador Valley Water Management Agency was also given the opportunity to review 
the Draft 2010 UWMP. As a special agency within Alameda County, Zone 7 similarly 
coordinated with the Alameda County Planning Department. A 60-day notice of the public 
hearing was disseminated to cities within the service area and Alameda County. A public review 
period was conducted in the month of November 2010 before the public hearing at the December 
2010 Zone 7 Board Meeting; the public hearing is intended to present the Draft 2010 UWMP, 
and receive and address comments from the public. As advertised in the local newspapers, the 
Draft 2010 UWMP was made available for public review and comment in public libraries, in the 
Zone 7 administrative office, on the Zone 7 website, and during the public hearing. Public 
notices are included in Appendix B. 

A public hearing was conducted at one of the regular public meetings of the Zone 7 Water 
Agency Board of Directors (Zone 7 Board) held on December 15, 2010 to present the UWMP 
and obtain comments from the public.   
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Table 3-1. Agency Coordination for the 2010 UWMP Development  

Agency Participated in 
the UWMP 

development 

Sent notice of 
public hearing 
and intention 

to adopt 

Received 
copy of the 

draft  

Commented 
on the Draft 

UWMP 

Water Retailers 
California Water Service 
Company 

X X X X 

City of Livermore  X X X X 
City of Pleasanton X X X X 
Dublin San Ramon Services 
District 

X X X X 

Other Water Management Agencies  
Department of Water 
Resources 

X  X X 

Relevant Public Agencies  
Alameda County Planning 
Department 

 X (a)  

City of Dublin Planning 
Department 

 X (a)  

City of San Ramon Planning 
Department 

 X (a)  

Livermore-Amador Valley 
Water Management Agency 
(LAVWMA) 

 X (a)  

Alameda County Public 
Library – Dublin 

  X  

Livermore Public Library   X  
Pleasanton Public Library   X  

(a) Notified of availability of copies in public libraries, at the Zone 7 office, and online. 

 

Zone 7 is strongly committed to coordinating with the Retailers on issues that affect their own 
operations. A key area in which Retailers are closely involved is water supply planning. Zone 7 
conducts a review of the Sustainable Water Supply and develops water management strategies 
on an annual basis. This process is vetted in a number of forums, including public presentations 
to the Zone 7 Board, presentations to and discussions with the Tri-Valley Water Retailers Group 
(TWRG), and publication of the Annual Review of Sustainable Water Supply for Zone 7 Water 
Agency on the internet for public access. Zone 7 also regularly meets with the TWRG on other 
key issues such as budgeting, water quality issues, and others. The Retailers are also being 
consulted regularly on the update of the Water System Master Plan (WSMP). 

As a contractor of the State Water Project (SWP) (discussed in more detail in Chapter 5), Zone 7 
is heavily engaged with the Department of Water Resources (DWR). Zone 7 also regularly 
interacts with other water agencies receiving water from the SWP and serving a total of over 25 
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million people across the state. These interactions ensure that Zone 7 stays abreast of major 
water resource issues not just at the local level, but also at the regional and state levels. 

3.2 RESOURCE MAXIMIZATION AND IMPORT MINIMIZATION  

As discussed in more detail in Chapter 5, 83% of Zone 7’s water supply is imported water 
derived from the SWP. Zone 7 continues to strive to develop local sources of water, and to 
diversify its water supply portfolio to generally increase reliability. An updated WSMP is to be 
completed in early 2011 (discussed further in Chapter 11), with the goal of developing a set of 
water supply and infrastructure portfolios that will provide the flexibility required to respond to 
an uncertain future caused by legal and environmental constraints in the Delta and climate 
change, and offer a reliable supply of high quality water to the Livermore-Amador Valley. One 
set of portfolios being developed is focused on sources within the Livermore-Amador Valley, 
such as recycled water, rainfall capture, and completion of facilities required to fully perfect 
Zone 7’s water right permit for Arroyo del Valle. Water conservation also plays an important 
role in local water resource management; as described in Chapter 10, Zone 7 has been 
proactively implementing water demand management measures in the service area in 
cooperation with the Retailers. 

To optimize use of its local resources, Zone 7 practices conjunctive use of the Livermore Valley 
Groundwater Basin (Basin) (see Chapters 6 and 7), with local runoff from Arroyo del Valle 
stored in the local reservoir owned and operated by DWR (Lake Del Valle). Artificial recharge 
into the Basin utilizing stored local water or imported water from the SWP supplements natural 
recharge. More details about Zone 7’s conjunctive use program can be found in Zone 7’s 
Groundwater Management Plan11 (attached as a CD).  

Finally, Zone 7 has entered into several long-term water storage (“banking”) agreements with 
agencies outside of the service area in Kern County (Semitropic Water Storage District and 
Cawelo Water District) to gain additional flexibility in managing fluctuations in supplies and 
providing water during drought and other emergency conditions. These agreements are described 
in Chapter 8. 

                                                 
11 Jones and Stokes, 2005. Groundwater Management Plan for the Livermore-Amador Valley Groundwater Basin. 
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4. PUBLIC PARTICIPATION 
Water Code Section 10642 

The purpose of this chapter is to describe the level of public participation in the development of 
this Urban Water Management Plan (UWMP). 

4.1 PUBLIC PARTICIPATION  

The California Urban Water Management Planning Act (UWMP Act) requires each water 
agency to encourage the active involvement of the public in the development of the UWMP. 
Zone 7 Water Agency (Zone 7) sought public participation by allowing any interested member of 
the general community in the service area to have access to the Draft 2010 UWMP (Draft) 
starting in early November 2010. The Draft was made available for public inspection at local 
libraries (as listed in Table 3-1), as well as on Zone 7’s website. In addition, Zone 7 had a hard 
copy of the Draft available for public review at the Zone 7 Administrative Office in Livermore, 
California. Copies of the Draft were sent for review and comment to all Zone 7 retail water 
supply agencies. Notice of the public hearing on December 15, 2010 was sent to the cities, 
Alameda County, and Livermore-Amador Valley Water Management Agency 60 days before the 
public hearing as required under Section 10642 of the Water Code. Public notices regarding the 
availability of the Draft for public inspection, and of the public hearing, were also posted in the 
local media (Valley Times and Tri-Valley Herald) twice in November (November 8 and 15, 
2010), one week apart, and on the Zone 7 website. Public notices are included in Appendix B. 
 
The public hearing was conducted on December 15, 2010 to allow for public comment on the 
Draft 2010 UWMP before being formally adopted by the Zone 7 Board of Directors. A copy of 
the Board resolution adopting the UWMP is attached as Appendix C. 
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5. WATER SUPPLY: SOURCES AND STORAGE 
OPTIONS 

Water Code Section 10631 

The purpose of this chapter is to describe Zone 7’s water supply system. This system includes 
two major components: (1) incoming water supplies available through contracts and water rights 
and 2) accumulated water supplies in storage. Incoming water supplies consist of annually 
allocated imported surface water supply and local surface water runoff. Accumulated or 
“banked” water supplies are available in local and non-local storage locations.  

Two of Zone 7’s retailers, Dublin San Ramon Services District (DSRSD) and the City of 
Livermore (Livermore), also produce recycled water for their service areas; more details about 
recycled water are available in Chapter 14. The two other retailers in the service area, the City of 
Pleasanton (Pleasanton) and the California Water Service Company (Cal Water), pump 
groundwater in addition to the water supply provided to them by Zone 7. DSRSD has a contract 
with Zone 7 to pump groundwater on its behalf. More details about the Livermore Valley 
Groundwater Basin, which is used as a supply by the retailers as described above and as local 
storage by Zone 7, are provided in Chapter 6. Water transfers are discussed in more detail in 
Chapter 8.  

In accordance with its reliability policy (Appendix D), Zone 7 continues to explore other options 
for acquiring additional future water supplies (see Chapter 11) such as desalination (see Chapter 
12). 

5.1 IMPORTED SURFACE WATER SUPPLY 

Imported surface water is by far Zone 7’s largest water source, providing over 80% of the treated 
water supplied to its customers on an annual basis. As described below, Zone 7 imports water 
from the State Water Project and surplus water from the Byron Bethany Irrigation District. 

5.1.1 State Water Project 

In November 1961, Zone 7 entered into a 75-year agreement 
with the Department of Water Resources (DWR) to receive 
water from the State Water Project (SWP). The SWP is the 
nation’s largest publicly-built water storage and conveyance 
system and currently serves over 25 million people 
throughout California. SWP water originates within the 
Feather River watershed, is captured in and released from 
Lake Oroville, and flows through the Sacramento-San Joaquin 
Delta before it is conveyed by the South Bay Aqueduct (SBA) 
to Zone 7 or by the California Aqueduct to other south-of-
Delta SWP contractors.  

 
Supply from the SWP is delivered via the 

SBA. Over 90% of Zone 7’s existing supply 
is conveyed through the SBA. 
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The SBA also delivers water to other water suppliers, namely Santa Clara Valley Water District 
and Alameda County Water District. Lake Del Valle is part of the SBA system and is used for 
storage of SWP water, as well as local runoff. At Zone 7, SWP water is used to meet treated 
water demands from municipal and industrial customers—both wholesale and retail—and 
untreated water demands from agricultural customers. It is also used to artificially recharge the 
local groundwater basin as discussed below in Section 5.3, or fill non-local storage. 

5.1.1.1 Table A Allocation 

The primary allocation agreement between DWR and its 
SWP contractors is recorded in Articles 12(a) and 18(a) of 
the agreements and is based on each contractor’s annual 
water delivery request. Each contractor is limited to an 
annual contractual amount as specified in Article 6(c) and 
Table A. Zone 7’s current agreement or contract with the 
DWR is for the delivery of up to 80,619 acre-feet annually 
(AFA). This contract expires in 2036 with an option to 
renew for 75 years. In practice, the actual amount of SWP 
water available to Zone 7 under the Table A allocation 
process varies from year to year due to hydrologic 
conditions, water demands of other contractors, SWP 
facility capacity, and environmental/regulatory 
requirements. In January 2010, DWR issued the State 
Water Project Delivery Reliability Report for 200912 that 
estimates a long-term average yield of 60% of Table A 

amounts, equivalent to 48,400 AFA for Zone 7. The SWP provides a median yield in a normal 
water year of 51,400 AFA (approximately 64%) to Zone 7.    

As a SWP contractor, Zone 7 has the option to carry over unused Table A water from one year to 
the next when there is available storage in San Luis Reservoir. This “carryover” water is also 
called Article 12e and 56c water. Article 12e water must be taken by March 31 of the following 
year, but Article 56c water may be carried over as long as San Luis Reservoir storage is 
available. When possible, Zone 7 typically sets aside between 10,000 to 15,000 acre-feet (AF) of 
carryover water from its SWP Table A allocation. 

5.1.1.2 Article 21 Water (Interruptible or Surplus Water) 

Under Article 21 of Zone 7’s contract with DWR, Zone 7 also has access to excess water supply 
from the SWP that is available only if: 1) it does not interfere with SWP operations or Table A 
allocations, 2) excess water is available in the Delta, and 3) it will not be stored in the SWP 
system. Per the State Water Project Reliability Report for 200912, the projected yield from 
Article 21 is very low and does not represent a significant water supply for Zone 7. 

                                                 
12 DWR, 2010. State Water Project Delivery Reliability Report for 2009. (Available at 
http://baydeltaoffice.water.ca.gov/swpreliability/index.cfm).  

 
Zone 7 has the ability to carry Table A water 

from one year to another. Zone 7’s SWP 
carryover is stored in San Luis Reservoir 
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5.1.1.3 Article 56d Water (Turnback Pool Water) 

Article 56d is a contract provision that allows SWP contractors with unused Table A water to sell 
their water to contractors who have water needs that exceed their allocation for the year. 
Historically, only a few SWP contractors have been in a position to make Turnback Pool water 
available for purchase, particularly in normal or dry years. Zone 7 currently does not anticipate a 
significant amount of water supply to be available under Article 56d until there is a resolution to 
the current Delta crisis.     

5.1.1.4 Yuba Accord 

In 2008, Zone 7 entered into a contract with DWR to purchase 
additional water under the Lower Yuba River Accord (Yuba 
Accord). The contract expires in 2025. There are four different types 
(“Components”) of water available; Zone 7 has the option to 
purchase Components 2 and 3 water during drought conditions, and 
Component 4 water when the Yuba County Water Agency has 
determined that it has water supply available to sell. 

The annual amount of water supply available to Zone 7 during dry 
years under the Yuba Accord is relatively small: 159 AF in 2009 and 
approximately 1,000 AF in 2010. Zone 7 estimates average and 
median yields of 250 AFA and 145 AFA, respectively, under the 
Yuba Accord (see Chapter 7 for more detail).     

5.1.2 Byron Bethany Irrigation District 

The Byron Bethany Irrigation District (BBID) diverts water from the Sacramento-San Joaquin 
Delta (Delta) pursuant to a “Notice of Appropriation of Water” dated May 18, 191413. Zone 7 
entered into a 15-year contract with BBID, renewable every five years, for a minimum yield of 
2,000 AFA and up to 5,000 AFA of water supply under this appropriation. Water purchased from 
BBID is delivered to Zone 7 via the SBA. The current contract was recently extended through 
2030, with an option to extend through 2039. While Zone 7 has had a contract with BBID since 
1998, Zone 7 has historically requested less than the full amount available; this will change in 
the future.  

5.2 LOCAL SURFACE WATER RUNOFF 

Zone 7, along with Alameda County Water District (ACWD), has water right permits to divert 
flows from Arroyo del Valle14. Runoff from the Arroyo del Valle watershed above Lake Del 
Valle is stored in the lake, which is managed by DWR. As noted above, Lake Del Valle is also 
used to store imported surface water deliveries from the SWP through late winter and spring. In 
late fall, DWR typically lowers lake levels in anticipation of runoff from winter storm events, 
                                                 
13 Source: Mountain House Master Plan. 
14 Permit 11319 (Application 17002). 
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and to provide flood control capacity. Water supply in Lake 
Del Valle is made available to Zone 7 via the SBA through 
operating agreements with DWR. Inflows to Lake Del Valle, 
after accounting for permit conditions, are equally divided 
between ACWD and Zone 7.  

A review of historic runoff from Arroyo del Valle from 1913 
to 200815 indicates that the median inflow available to Zone 
7 is approximately 7,100 AFA; Chapter 7 provides more 
detail on the reliability of supply from the Arroyo del Valle. 

5.3 LOCAL STORAGE 

Zone 7 has three options for local storage: storage in Lake 
Del Valle, storage in the local groundwater basin and, in the 
future, surface storage in the Chain of Lakes. Each of these is 
described below. 

5.3.1 Lake Del Valle 

As described above, Lake Del Valle is used to store runoff from the Arroyo del Valle watershed 
above the lake and also to store imported surface water deliveries from the SWP.  

5.3.2 Livermore Valley Groundwater Basin 

Zone 7 overlies the Livermore Valley Groundwater Basin (Basin); the Main Basin is the portion 
of the Livermore Valley Groundwater Basin that contains high-yielding aquifers and good 
quality groundwater.16 It has an estimated storage capacity of about 254,000 AF. Detailed 
descriptions of the Main Basin are available in Zone 7’s Groundwater Management Plan 
(GMP)17, which is included as a CD attachment. Chapter 6 also provides more details on the 
Main Basin and its operation. DWR has not identified the Main Basin (DWR Basin No. 2-10) 
as either a basin in overdraft or a basin expected to be in overdraft. 

For Zone 7, the Basin is considered a storage facility and not a long-term water supply 
because Zone 7 does not have a groundwater-pumping quota, and only pumps groundwater it 
artificially recharges using its surface water supplies. As part of its conjunctive use program, 
Zone 7’s policy is to maintain groundwater levels above historic lows in the Main Basin through 
artificial recharge of SWP water or locally-stored runoff from Arroyo del Valle. Currently, this is 
accomplished by releasing water to the arroyos for subsequent percolation and replenishment of 
the aquifers.18 Zone 7 established historic lows based on the lowest measured groundwater 

                                                 
15 Note that actual data is only available for the following years: 1912 (partial)-1930, 1942, 1944-1952, 1958–
present. Gaps were filled using correlations with local rainfall. 
16 Zone 7, 2009. Annual Report for the Groundwater Management Program – 2008 Water Year. May. 
17 Jones & Stokes, 2005. Groundwater Management Plan for Livermore-Amador Valley Groundwater Basin.  
18 Zone 7, 2009. Annual Report for the Groundwater Management Program – 2008 Water Year. May. 

Supply from Arroyo del Valle is stored in Lake 
Del Valle 
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elevations in various wells in the Main Basin; historical lows correspond to a groundwater 
storage volume of about 128,000 AF.19 In general, the difference between water surface 
elevations when the Main Basin is full and water surface elevations when the Main Basin is at 
historic lows defines Zone 7’s operational storage. Operational storage is about 126,000 AF 
based on Zone 7’s experience operating the Main Basin.   

5.3.3 Chain of Lakes – Lake I and Cope Lake 

The Chain of Lakes refers to a series of ten mined out or active gravel quarry pits that have been 
or will be transferred to Zone 7 for water resources applications. These might include surface 
storage of stormwater or other local runoff, surface storage of water from the SWP, and/or use as 
groundwater recharge basins once mining has been completed. The ten quarry pits or lakes are 
named Cope Lake, and Lakes A through I.  

Although the Chain of Lakes will ultimately cover 
approximately 2,000 acres and store approximately 100,000 
AF of water, Zone 7 currently only owns Cope Lake and 
Lake I. Zone 7 expects to take ownership of Lake H 
sometime within the next five years, while the remaining 
lakes will be transferred to Zone 7 over the next 20 years.  

The Chain of Lakes will be used to store water supplies in 
wet years for later use during droughts, recharge the 
groundwater basin, capture additional flow from Arroyo del 
Valle, and help control flooding along the Arroyo Mocho 
and Arroyo Las Positas.  

5.4 NON-LOCAL STORAGE 

In addition to local storage, Zone 7 also participates in the two non-local (also called “out of 
basin”) groundwater-banking programs described below; both banks are located in Kern County. 
Note that while these banking programs provide a water source during drought years, they 
represent water previously stored from Zone 7’s surface water supplies during wet years. 
Therefore, they do not have a net contribution to Zone 7’s water supply over the long-term and in 
fact result in some operational losses as described below. Furthermore, this banked water supply 
is only available when the SBA is operational.  

5.4.1 Semitropic Water Storage District 

Zone 7 originally acquired a storage capacity of 65,000 AF in the Semitropic Water Storage 
District (Semitropic) groundwater banking program in 1998. Subsequently, Zone 7 agreed to 
participate in Semitropic’s Stored Water Recovery Unit, which increased pumpback capacity and 
allowed Zone 7 to contractually store an additional 13,000 AF. Zone 7 currently has a total of 
78,000 AF of groundwater banking storage available to augment water supplies during drought 

                                                 
19 Zone 7, 2010. Annual Report for the Groundwater Management Program – 2009 Water Year. May. 

The Chain of Lakes is located over the Main 
Basin, and will enhance Zone 7’s existing 

artificial recharge activities 
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conditions. During non-drought periods, Zone 7 can put up to 5,883 AFA into the Semitropic 
groundwater bank. Note that a 10% loss is associated with water put into Semitropic. During a 
drought year, Zone 7 has the ability to request up to 9,100 AF of pumpback and any amount 
between 0 to 8,645 AF of exchange water; the availability of exchange water depends on 
projected SWP allocation. Pumpback is water that is pumped out of the Semitropic aquifer and 
into the SWP system. Exchange water is water that is transferred between Zone 7 and Semitropic 
by adjusting the amounts of Table A water allocated between Zone 7 and Semitropic. The 
agreement is in effect through December 31, 2035. 

5.4.2 Cawelo Water District  

Similar to the arrangements with Semitropic, Zone 7 has 120,000 AF of groundwater banking 
storage available with the Cawelo Water District, as executed in an agreement in 2006. During 
non-drought periods, Zone 7 can put into storage up to 5,000 AFA in the bank.20 During 
droughts, Zone 7 has the ability to request up to 10,000 AFA of pumpback (or exchange water) 
from Cawelo. The agreement is in effect through December 31, 2035.   

5.5 TOTAL SUPPLY AND STORAGE 

Zone 7’s existing water supply sources and storage options are summarized in Tables 5-1 and 5-
2, respectively. The quantities listed in Table 5-1 are median quantities in normal water years. 
Under dry, drought, or emergency conditions, the percentage distribution of sources used by 
Zone 7 to meet demands may shift; in particular, Zone 7 is likely to tap into water stored in the 
various storage facilities listed in Table 5-2. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                 
20 Zone 7 only gets storage credit for 50% of the water provided to Cawelo. Per the existing contract, Zone 7 can 
normally only send 10,000 AF in any given year to Cawelo; therefore, the maximum contractual credit is 5,000 AFA 
(10,000 divided by 2). 
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Table 5-1. Zone 7's Existing Water Supply Sources in Normal Water Years(a)  

       

Median Yields (Acre-Feet) 

Year 

2010 2015 2020 2025 2030 
Imported Surface 

Water SWP – Table A(b) 51,400 51,400 51,400 51,400 51,400 
SWP – Yuba Accord  145 145 145 145 0(c) 

BBID(d) 4,500 4,500 4,500 4,500 4,500 
Local Runoff Arroyo del Valle(e) 7,100 7,100 7,100 7,100 7,100 

Total Water Supply 63,145 63,145 63,145 63,145 63,000 
(a) Normal water years are defined as the median yield for this Urban Water Management Plan. The table does not show 

groundwater pumping from the Main Basin as it represents water stored from the sources already listed above. 
(b) Zone 7’s contractual Table A amount is 80,619 acre-feet annually; the amount listed here is the projected median 

yield, after correcting for carryover, in the 2009 State Water Project Delivery Reliability Report. 
(c) The Yuba Accord contract ends in 2025. 
(d) Byron Bethany Irrigation District. Historical deliveries cannot be used to develop water supply yields. A review of 

cumulative rainfall in 2009 and 2010 indicates that both years were at or above the historic median rainfall. Deliveries 
from this contract were 4,500 and 5,000 AF in 2009 and 2010, respectively. A yield of 4,500 AF was assumed 
available during normal water years. 

(e) Based on inflow data (actual and estimated) and existing diversion or facility limitations. The median supply available 
is approximately 7,100 AF. 

 

Table 5-2. Zone 7's Water Storage Options 

Storage Option 

Water in Storage 
through April 2010(a) 

(Acre-Feet) 

Total Storage 
Capacity 

(Acre-Feet) 
Local Lake Del Valle 4,900 7,500 

Main Basin 74,000 126,000
Non-Local Semitropic 78,100 78,000 

Cawelo 5,000 120,000
Total Storage 162,000 324,000

(a) As presented in the May 2010 Annual Review of Sustainable Water Supply for Zone 7 Water Agency. Note that Zone 7 
also has “carryover” water available in the SWP, amounting to 20,500 as of April 2010. 
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6. GROUNDWATER 
Water Code Section 10631(b) 

Under Zone 7’s Groundwater Management Program, Zone 7 administers oversight of the local 
groundwater basin, the Livermore Valley Groundwater Basin (Main Basin). The Main Basin is 
the portion of the Livermore-Amador Valley Groundwater Basin that contains high-yielding 
aquifers and good quality groundwater. As discussed in Chapter 5, Zone 7 uses the Main Basin 
as a storage facility and not as a supply: Zone 7 does not have a groundwater pumping quota 
and it can only pump groundwater it has recharged from its other supplies.  

This chapter describes in more detail the Livermore Valley Groundwater Basin and Zone 7’s 
management and use of the Main Basin. Zone 7’s strategy for managing the Main Basin is based 
on conjunctive use principles as described in detail in Zone 7’s Groundwater Management Plan21 
(GMP), which was developed in accordance with Assembly Bill 3030 (AB 3030)22 and is 
included as a CD attachment. The 2009 Annual Report for Zone 7’s Groundwater Management 
Program is also included in the CD. A brief summary of the key elements of the GMP follows. 

6.1 THE LIVERMORE VALLEY GROUNDWATER BASIN 

As defined in DWR Bulletin 118 update 2003 (California’s Groundwater), the Livermore Valley 
Groundwater Basin (DWR Basin 2-10) extends from the Pleasanton Ridge east to the Altamont 
Hills and from the Livermore Uplands north to the Tassajara Uplands. DWR has not identified 
Basin 2-10 as either in overdraft or expected to be in overdraft. Surface drainage features 
include Arroyo del Valle, Arroyo Mocho, and Arroyo Las Positas as principal streams, with 
Alamo Creek, South San Ramon Creek and Tassajara Creek as minor streams. All streams 
converge on the west side of the basin to form Arroyo de la Laguna, flowing south and joining 
Alameda Creek in Sunol Valley, and ultimately draining to the San Francisco Bay. Some 
geologic structures restrict the lateral movement of groundwater, but the general groundwater 
gradient is from east to west, towards Arroyo de la Laguna, and from north to south along South 
San Ramon Creek and Arroyo del la Laguna.  

The entire floor of the Livermore Valley and portions of the upland areas on all sides of the 
valley overlie groundwater-bearing materials. The materials are mostly continental deposits from 
alluvial fans, outwash plains, and lakes. They include valley-fill materials, the Livermore 
Formation, and the Tassajara Formation. Under most conditions, the valley-fill and Livermore 
Formation yield adequate to large quantities of groundwater to all types of wells, with the larger 
supply wells being located in the Main Basin. The Main Basin is composed of the Castle, Bernal, 
Amador, and Mocho II sub-basins.  

                                                 
21 Jones & Stokes, 2005. Groundwater Management Plan for Livermore-Amador Valley Groundwater Basin. 
22 AB 3030 (Sections 10750-10756 of the California Water Code) provides a systematic procedure for the 
development of a groundwater management plan by existing agencies. 
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6.2 GROUNDWATER QUANTITY 

Zone 7 routinely monitors groundwater levels within the Main Basin. Two independent methods 
are used to estimate groundwater storage: 1) Hydrologic Inventory and 2) Nodal Groundwater 
Elevation. The Hydrologic Inventory method computes storage change each quarter from basin 
supply and demand data. This method can also be used to forecast future water storage 
conditions. The Nodal Groundwater Elevation method computes storage from hundreds of water 
level measurements. Figure 6-1 depicts Main Basin storage levels calculated using the two 
methods. Zone 7 is currently evaluating the reasons for the difference in results from the two 
methods; the mean of the two results is generally used as the estimate of total groundwater 
storage volume. As such, the Main Basin is estimated to have a total storage capacity of 254,000 
acre-feet (AF), of which approximately 126,000 AF are available for Zone 7 operational storage. 

As shown on Figure 6-1, the Main Basin went through an extended withdrawal from 1987 to 
1992 due to drought. Figure 6-1 also shows the Main Basin responding to the current drought. At 
the end of the 2009 water year, there was 204,000 AF23 of stored water in the Main Basin; of this 
amount, 76,000 AF of groundwater was available for Zone 7’s use (as discussed below, the Main 
Basin is to be maintained at or above 128,000 AF at all times). This left 50,000 AF of available 
storage capacity for recharge activities at the end of the 2009 water year.    

6.2.1. Artificial Recharge 

Before the construction of the State Water Project (SWP) in the early 1960s, groundwater was 
the sole water source for the Livermore-Amador Valley.  This resource has gone through several 
periods of extended withdrawal and subsequent recovery.  In the 1960s, when approximately 
110,000 AF of groundwater was extracted, the Main Basin reached its historic low of 128,000 
AF. The Main Basin was allowed to recover from 1962 to 1983.  It was during this era that Zone 
7 first conducted a program of groundwater replenishment by recharging imported surface water 
via its streams (“in-stream recharge”) for storage in the Main Basin, began supplying treated 
surface water to customers to augment groundwater supplies, and regulating municipal pumping 
by contractually establishing Independent Quotas (IQ) as discussed further below.  

Figure 6-2 shows Zone 7’s total annual artificial recharge amounts from 1974 to 2009. As 
discussed in Chapter 5, Zone 7's operational policy is to maintain the balance between the 
combination of natural and artificial recharge and withdrawal. This ensures that groundwater 
levels do not drop below the historic level of 128,000 AF.  

Zone 7 plans to augment its current groundwater in-stream recharge capacity with off-stream 
recharge using the future Chain of Lakes facilities. As described in Chapter 5, reclaimed gravel 
quarries located in the central portion of the Livermore-Amador Valley are to be used for 
capturing additional local runoff and imported surface water, and recharging the Main Basin. 
Ultimately, the Chain of Lakes could cover 2,000 acres and store approximately 100,000 AF of 

                                                 
23 Calculated as the average of the results from the two storage calculation methods. See Table 4.2-4 of the 2009 
Annual Report for the Groundwater Management Program included as a CD attachment.  
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water as surface water.  Zone 7 would store excess surface water during wet and/or normal years 
and use those supplies during dry years thereby increasing annual groundwater replenishment 
capability.   

Although full implementation of this plan would not occur until after 2030, there would likely be 
opportunities to use individual gravel quarries or lakes as they become available.  The first of 
these, Lake I, located off Arroyo Mocho, was dedicated to Zone 7 in June 2003. Zone 7 expects 
to take ownership of Lake H within the next five years. 

In addition to Lake I, Zone 7 also acquired Cope Lake, a 220-acre former mining pit that was 
used as a settling pond by the gravel operators. Although largely sealed from the aquifer, and not 
a part of the Chain of Lakes, Cope Lake does offer some potential for other uses such as flood 
detention, settling, and water storage. 
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 Figure 6-1. Main Basin Groundwater Storage 
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Figure 6-2. Zone 7 Historical Artificial Recharge Between 1974 and 2009 
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6.2.2. Current Sustainable Yield and Groundwater Pumping Quotas 

Long-term natural sustainable yield is contractually defined as the average amount of 
groundwater annually replenished by natural recharge in the Main Basin—through percolation of 
rainfall, natural stream flow, and irrigation waters, and inflow of subsurface waters—and which 
can therefore be pumped without lowering the long-term average groundwater volume in 
storage. In contrast, “artificial recharge” is the aquifer replenishment that occurs from artificially 
induced or enhanced stream flow, as described in the previous section. With artificial recharge, 
more groundwater can be sustainably extracted from the Main Basin each year.  

The natural sustainable yield of the Main Basin has been determined to be about 13,400 AFA, 
which is 10-11% of the total estimated useable groundwater storage. This long-term natural 
sustainable yield is based on over a century of hydrologic records and projections of future 
recharge conditions.  Based on this sustainable yield value, California Water Service Company 
(Cal Water), Dublin San Ramon Services District (DSRSD), the City of Livermore (Livermore), 
and the City of Pleasanton (Pleasanton) (collectively referred to as the Retailers) are permitted to 
pump 7,245 AFA. Each retailer has an established “Groundwater Pumping Quota” (GPQ), 
formerly referred to as the “Independent Quota” in the original Municipal and Industrial water 
supply contract between Zone 7 and each retailer24.  

Pleasanton and Cal Water pump their own GPQ; they are also permitted to pump groundwater in 
excess of their GPQ under a recharge fee paid to Zone 7. This fee covers the cost of importing 
and recharging additional water into the Main Basin. Zone 7 pumps DSRSD’s GPQ. The City of 
Livermore has not had any groundwater pumping capability for the last five to six years, and has 
therefore not pumped their GPQ over this time period. The balance of the natural sustainable 
yield is pumped for other municipal, agricultural, and gravel mining uses.  

Zone 7's groundwater extraction for its treated water system does not use the natural sustainable 
yield from the Main Basin; instead, Zone 7 pumps only water that has been recharged as part 
of its artificial recharge program using its surface water supplies. During high demands, 
groundwater is used to supplement surface water supply delivered via the South Bay Aqueduct 
(SBA). Groundwater is also used when the SBA is out of service due to maintenance and 
improvements or when Zone 7’s surface water treatment plants are operating under reduced 
capacity due to construction, repairs, etc. Finally, Zone 7 taps into its stored groundwater under 
emergency or drought conditions, when there may be insufficient surface water supply available. 
Zone 7 also pumps groundwater out of the Main Basin during normal water years to help reduce 
the salt loading in the Main Basin. As discussed in Section 6.3, to achieve additional salt 
removal, a demineralization facility has been in operation starting in 2009. Zone 7 plans to 
recharge 9,200 acre-feet annually on average, which means that Zone 7 can pump an equivalent 
9,200 acre-feet annually on average from the Main Basin as indicated in Table 6-1. 

   

                                                 
24 The GPQs in acre-feet are as follows: Cal Water – 3,069, DSRSD – 645, Livermore – 31, and Pleasanton – 3,500.  
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Table 6-1. Zone 7 Projected Artificial Recharge and Groundwater Extraction for 2010-
2030 during Normal Water Years(a) 

Amount  
(Acre-Feet) 2010 2015 2020 2025 2030 

Artificial Recharge 9,200 9,200 9,200 9,200 9,200 
Groundwater Extraction 9,200 9,200 9,200 9,200 9,200 

(a)  Zone 7 does not have a groundwater pumping quota so it only pumps what it recharges. 

 

6.2.3. Groundwater Pumping Capacity 

Zone 7 has a total of nine wells available for pumping groundwater in the Hopyard, Mocho, 
Stoneridge, and Chain of Lakes well fields. Their sustained and peak capacities are summarized 
in Table 6-2 below, and their total extraction between 2005 and 2009 in AF are presented in 
Table 6-3.       

Table 6-2. Zone 7 Groundwater Extraction Wells 

Facility 
Peak Capacity  Sustained Capacity(a) 

GPM MGD MGD AFA 

Hopyard Well Field 4,910 7.1 6.4 7,160 
Hopyard 6 3,800 5.5 5.0 5,540 
Hopyard 9 1,110 1.6 1.4 1,610 

Mocho 1 and 2 Well Field 4,580 6.6 5.9 6,650 
Mocho 1 2,360 3.4 3.1 3,430 
Mocho 2 2,220 3.2 2.9 3,230 

Mocho 3 and 4 Well Field(b) 8,060 11.6 10.4 11,690 
Mocho 3 4,170 6.0 5.4 6,050 
Mocho 4 3,890 5.6 5.0 5,640 

Stoneridge Well Field 4,650 6.7 6.0 6,750 

Chain of Lakes Well Field 6,000 8.6 7.7 8,670 
Chain of Lakes 1 2,500 3.6 3.2 3,630 
Chain of Lakes 2 3,500 5.0 4.5 5,040 

TOTAL 28,200 39 35 40,920 
(a) Estimated as 90% of peak capacity. 
(b) This does not include the reduction in net water production due to brine concentrate losses when the demineralization facility 

is operating. 
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6.3 GROUNDWATER QUALITY 

The Main Basin is characterized by relatively good quality groundwater that meets all state and 
federal drinking water standards; groundwater is chloraminated simply to match the disinfectant 
residual in the distribution system. However, there has been a slow degradation of groundwater 
quality as evidenced by rising Total Dissolved Solids (TDS) and hardness levels over the last 
few decades. To address this problem, Zone 7 developed a Salt Management Plan (SMP)25, 
which was approved by the Regional Water Quality Control Board in 2004 as a condition of the 
Master Waste Reuse Permit (for more details, see Chapter 14) and incorporated into Zone 7’s 
GMP in 2005. 

Zone 7 implements a wastewater and recycled water monitoring program as part of the GMP. In 
2009, twenty percent of the recycled water produced in the service area was applied over the 
Main Basin26. Nitrates and salinity have historically been the primary water quality parameters of 
concern in recycled water, but nitrates have become less of a concern since 1995 when the City 
of Livermore Water Reclamation Plant—which, along with Dublin San Ramon Services District, 
is one of the two largest wastewater agencies in the area—stopped nitrifying its effluent. Salinity 
levels are being addressed through demineralization as described later in this section. In addition 
to recycled water application over the Main Basin, there are also approximately eighty septic 
tanks over the Main Basin that discharge their settled effluent but their use is not monitored. 

To further manage the water quality in the Main Basin, Zone 7 also runs a Toxic Site 
Surveillance Program, documenting and tracking sites across the groundwater basin that pose a 
potential threat to drinking water supplies. Zone 7 works closely with the Regional Water 
Quality Control Board and the Alameda County Environmental Health in these efforts. In 
general, there are two types of contamination threatening the Livermore Valley Groundwater 
Basin: petroleum-based fuel products and industrial chemical contaminants. In 2009, Zone 7 
tracked the progress of 81 active sites where groundwater contamination has been detected or 
contamination is threatening groundwater. Eleven of the sites are designated as high priority 
because of their proximity to drinking water supply wells (none of Zone 7’s wells is affected) 
and occurrence in the Main Basin. Affected water supply well owners are employing granular 
activated carbon to remove contamination prior to water consumption. More details on the 
affected sites and their remediation can be found in the Annual Report for the Groundwater 
Management Program – 2009 Water Year27.   

As part of its efforts to address salinity in the Main Basin, Zone 7 completed construction of a 
wellhead demineralization facility in 2009. Employing a reverse osmosis membrane-based 
treatment system, this facility simultaneously allows for the removal and export of concentrated 
minerals or salts28 from the Main Basin and the delivery of treated water with reduced TDS and 
hardness levels to Zone 7’s customers. Table 6-3 lists the total annual amounts of groundwater 
                                                 
25 Zone 7 Water Agency, 2004. Salt Management Plan. 
26 Zone 7 Water Agency, 2010. Annual Report for the Groundwater Management Program – 2009 Water Year. 
27 Zone 7 Water Agency, 2010. Annual Report for the Groundwater Management Program – 2009 Water Year. 
28 The brine concentrate resulting from the treatment system is exported to the San Francisco Bay via a regional 
wastewater export pipeline.  
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pumped by Zone 7 from 2005 to 2009, and the associated average water quality characteristics 
measured as TDS and hardness. Note that 2007 to 2009 were drought years, resulting in 
decreased availability of surface water from the SWP and increased use of groundwater by Zone 
7 as a fraction of Zone 7’s total water supply.  

Table 6-3. Zone 7 Groundwater Production(a) and Quality (2005 – 2009) 

Year 

Groundwater 
Production  
(Acre-Feet) 

% of Total 
Water 

Production 

Total 
Dissolved 

Solids 
(mg/L) 

Hardness 
(mg/L) 

2005 5,167 13% 491 312 
2006 4,198 10% 486 305 
2007 4,004 9% 500 315 
2008 8,127 18% 490 315 

2009(b) 10,420 26% 419 274 
(a) Zone 7 pumps only water that has been recharged as part of its artificial recharge program using its surface water supplies.  
(b) Groundwater production net of demineralization loss of 492 AF. Lower TDS and hardness levels reflect demineralization facilities 

coming online in mid-2009. 

As described above and in Chapter 5, conjunctive use of the Main Basin increases the reliability 
of Zone 7’s water supply. Water reliability is discussed further in Chapter 7. The impacts of 
water quality on reliability are discussed in Chapter 15, and Zone 7’s overall water service 
reliability is discussed in more detail in Chapter 16. 

 



 



 

December 2010 7-1 Zone 7 Water Agency 
w:\wse\Planning\Urban Water Management Plan\UWMP 2010  Urban Water Management Plan 

 

7. RELIABILITY OF SUPPLIES 
Water Code Section 10631(c) 

The purpose of this chapter is to discuss Zone 7’s existing reliability policy, criteria for 
establishing the basis of water year, the projected reliability of each of Zone 7’s water supply 
sources, and the maximum storage available during normal or drought conditions. 

7.1 ZONE 7’S EXISTING WATER SUPPLY RELIABILITY POLICY 

On August 18, 2004, Zone 7 adopted the Reliability Policy for Municipal and Industrial (M&I) 
Water Supplies (Resolution 04-2662).29  This policy guides the management of Zone 7’s M&I 
water supplies as well as its capital improvement program (CIP) through two goals: 

 Goal 1: Meet 100% of M&I water demands over the next 20 years through average, 
single dry, and multiple dry years.30 

 Goal 2: Meet 75% of maximum day demands with a major facility out of service. 

Zone 7 is also updating its Water System Master Plan (WSMP) and expects to complete the 
update in early 2011 (see additional discussion in Chapter 11). As part of this update, Zone 7 will 
review the applicability of this policy.   

7.2 BASIS OF WATER YEAR DATA 

The quantity of supply available from each of Zone 7’s water supply sources varies from one 
year to the next depending on hydrologic conditions.  Consequently, Zone 7 reviewed historical 
data and developed a projected yield for each water supply source under three conditions: (1) 
normal water year, (2) single-dry year, and (3) multiple-dry years. In accordance with the 
Department of Water Resources’ (DWR’s) UWMP guidebook, each condition was defined as 
follows: 

 Normal Water Year: The year in the historical sequence most closely representing 
median runoff or allocation levels and patterns. 

 Single-Dry Year: The year with the lowest annual runoff or allocation in the historical 
sequence. 

 Multiple-Dry Year: The lowest runoff or allocation for a consecutive 5-year period in the 
historical sequence.31 

                                                 
29 A copy of Resolution 04-2662 is provided in Appendix D. 
30 Paraphrased – see Appendix D for actual text.  
31 The Water System Master Plan update is currently evaluating the impacts of a 6-year or longer drought.  
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7.3 RELIABILITY OF LOCAL RUNOFF FROM ARROYO DEL VALLE 

Zone 7, along with Alameda County Water District (ACWD), has a water right permit32 to divert 
runoff from Arroyo del Valle. This runoff is stored in Lake Del Valle (under operating 
agreement with DWR) and in the Main Basin of the Livermore Valley Groundwater Basin via 
artificial recharge. Inflows to Lake Del Valle, after accounting for permit conditions, are equally 
divided between ACWD and Zone 7. Together, Zone 7 and ACWD diversions cannot exceed 
60,000 acre-feet annually (AFA). 

Figure 7-1 illustrates historic inflow into Lake Del Valle from 1913 to 200833. As shown on 
Figure 7-1, the year closest to the median inflow is 1932, while the lowest 5-year average is from 
1987 to 1991. Figure 7-1 also indicates that there is nearly no inflow several times in the historic 
record; consequently, the analysis in this UWMP assumes that no inflow is available during a 
single dry year and uses a base year of 1977, which is also the base year for the single dry year 
for the State Water Project (SWP) (see Section 7.4).   

Table 7-1 summarizes the basis of water year and available supply for Zone 7 under existing 
conditions from local runoff under its Arroyo del Valle water right permit.34  

Table 7-1. Basis of Water Year and Available Supply: Arroyo del Valle(a) 

Water Year Type Base Year(s) 

2010 to 2030 

Yield, AFA % of Normal 

Normal(b) 1932 7,100 100% 

Single-Dry 1977 0 0% 

Multiple-Dry 

Year 1 (1987) 930 27.0% 

Year 2 (1988) 350 10.2% 

Year 3 (1989) 520 15.1% 

Year 4 (1990) 150 4.4% 

Year 5 (1991) 4,400 78.2% 
(a) Based on inflow from 1913 to 2008 (USGS gauge 11176400)—using actual and estimated data—and existing diversion or 

facility constraints.  
(b) Long-term average is approximately 7,300 AF under existing conditions. Median of 7,100 AF was used in this UWMP per 

DWR guidelines. 

                                                 
32 Permit 11319 (Application 17002) 
33 Note that actual data is only available for the following years: 1912 (partial)-1930, 1942, 1944-1952, 1958–
present. Gaps were filled using correlations with local rainfall. 
34 Zone 7 should have the ability to increase the yield under this permit once quarry operations are completed in the 
Chain of Lakes. 
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Figure 7-1. Historical Inflow from Arroyo del Valle 
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7.4 RELIABILITY OF SUPPLY FROM THE STATE WATER PROJECT 

Zone 7’s long-term contract with DWR for SWP water provides Zone 7 access to Table A 
Water, Article 21 Water, Turnback Pool Water, Carryover, and Yuba Accord water. The 
reliability of each of these components is discussed below in more detail.  

7.4.1 Table A Water 

Zone 7 currently has a long-term contract35 with DWR for 80,619 AFA of Table A amount, 
which represents Zone 7’s maximum annual entitlement through this contract. Each year, DWR  
allocates a portion of this annual entitlement (up to 100%) depending on hydrologic conditions, 
DWR’s operation of the SWP, and legal and environmental constraints. 

Before 2007, DWR indicated that the long-term average yield from the SWP was approximately 
76% of Zone 7’s Table A amount, or approximately 61,300 AFA.36 However, in 2007, DWR 
downgraded the water delivery reliability of the SWP due to federally imposed pumping 
restrictions – the restrictions were put in place due to concerns over declines in pelagic 
organisms in the Delta, primarily the decline of the Delta Smelt.  

In August 2008, DWR published the final SWP Delivery Reliability Report 2007, which 
officially reduced the projected long-term average yield from the SWP to 66% of Zone 7’s Table 
A amount, or approximately 53,200 AFA; this action reduced Zone 7’s sustainable supply by 
8,100 AFA (61,300 minus 53,200 AFA). 

In August 2010, DWR released the final 2009 SWP Delivery Reliability Report (2009 Reliability 
Report); this version of the biennially-issued report included quantification of the impacts of 
biological opinions for species in the Delta (e.g., Salmon) issued in 2008 and new studies 
completed on climate change. The 2009 Reliability Report indicated that the long-term average 
yield from the SWP is 60% of Zone 7’s Table A amount, or approximately 48,400 AFA, and the 
median yield is 51,400 AFA or approximately 64%; note, however, that the biological opinions 
are being revised per recent Federal Court rulings issued in spring and fall 2010.  

Figure 7-2 illustrates projected SWP allocations from 1922 to 2003 using the results presented in 
the 2009 Reliability Report. As shown on Figure 7-2, the year closest to the median allocation is 
1942, while the lowest 5-year average is from 1988 to 1992. Figure 7-2 also indicates that the 
lowest allocation occurs in 1977. Table 7-2 summarizes the basis of water year and available 
supply for Zone 7 from the SWP. 

 
 
 

                                                 
35 Zone 7’s contract with DWR expires in 2036 with an option to renew for 75 years. 
36 DWR, 2005. The State Water Project Delivery Reliability Report 2005. 
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Figure 7-2. Projected Allocation of State Water Project Water 
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Table 7-2. Basis of Water Year and Available Supply: Table A Water(a) 

Water Year Type Base Year(s) 

2010 to 2030 

Yield, AFA % of Normal 

Normal 1942 51,400 100% 

Single-Dry 1977 8,000 15.6% 

Multiple-Dry 

Year 1 (1988) 23,900 46.5% 

Year 2 (1989) 47,800 93.0% 

Year 3 (1990) 15,700 30.5% 

Year 4 (1991) 22,700 44.2% 

Year 5 (1992) 19,500 37.9% 
(a) Obtained from DWR’s 2009 Reliability Report - Future 2029 Scenario with Climate Change 

7.4.2 Article 21 Water and Turnback Pool Water 

As a contractor of the SWP, Zone 7 also has access to Article 21 water (formerly called surplus 
water) and Article 56d water (turnback pool water). Zone 7 generally incorporates any Article 21 
water into its year to year operations; however, the projected yield from Article 21 water will 
likely be very low due to pumping restrictions in the Delta, and was not included in this UWMP 
for conservative planning-level purposes.  

Article 56d is a provision that allows contractors with excess water to sell their water to 
contractors that have water needs. Typically, there is very little water available in dry years but 
more available in wet years. However, Zone 7 staff does not expect a significant amount of 
Article 56d water to be available in the future until there is a resolution to existing pumping 
restrictions in the Delta and therefore, Article 56d water was not included in this UWMP for 
conservative planning-level purposes. 

7.4.3 Carryover 

As a SWP contractor, Zone 7 has the ability to carry water from one year to the next in San Luis 
Reservoir – also called Article 56(c) water. The amount that Zone 7 can carry from one year to 
the next depends on DWR’s allocation for that year. For example, if allocations are equal to or 
less than 50 percent of Zone 7’s Table A amount, then carryover is limited to 25% of Zone 7’s 
total Table A amount, or approximately 20,200 AFA (0.25 x 80,619 AFA). However, if 
allocations are equal to or greater than 75% of Zone 7’s Table A amount, then carryover is 
limited to 50% of Zone 7’s total Table A amount, or approximately 40,300 AFA (0.50 x 80,619 
AFA). As part of its operating agreement with DWR, Zone 7 also has the ability to carry inflow 
from Arroyo del Valle in Lake Del Valle from one year to the next.  

Typically, any carryover into a normal water year would be used in that year; however, a similar 
amount of current year supply would also be carried over for use in the following year. 
Therefore, this UWMP assumes that no carryover is available to meet water demands in a normal 
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water year. For conservative planning-level purposes in this UWMP, total carryover (both SWP 
and Arroyo del Valle runoff) was limited to the maximum carryover established by DWR in San 
Luis Reservoir. 

Table 7-3 summarizes the maximum available carryover that would likely be available under 
normal, single-dry, and multiple-dry years; base years were chosen to match those for the SWP. 
The actual availability of carryover during a multiple-dry year event was determined using a 
newly developed water supply model; the results of this modeling are reflected in Chapter 16. 

Table 7-3. Maximum Carryover Available to Zone 7 for Use in Following Year(a,b,c) 

Water Year Type Base Year(s) 2010 to 2030 

Normal 1942 0 

Single-Dry 1977 20,200 

Multiple-Dry 

Year 1 (1988) 20,200 

Year 2 (1989) 27,600(c) 

Year 3 (1990) 20,200 

Year 4 (1991) 20,200 

Year 5 (1992) 20,200 
(a) Carryover includes both SWP and Del Valle supplies. Maximum carryover limited to DWR limits in San Luis 

Reservoir. 
(b) Allocations used to predict maximum carryover were based on DWR’s 2009 Reliability Report. 
(c) The SWP allocation in 1989 is higher than 50% thereby allowing a higher maximum carryover for this year. 

7.4.4 Yuba Accord Supply 

In 2008, Zone 7 entered into an agreement to purchase additional water from DWR as part of the 
Lower Yuba River Accord; the contract expires in 2025. The contract specifies four different 
conditions (four components) for which Zone 7 can obtain water. The first component is not 
available to Zone 7, while the second and third components are available during drought 
conditions. The fourth component is available when Yuba County Water Agency has determined 
it has water supplies available to sell.  

The annual amount of water available in dry years is small - only 159 AF was available in 2009, 
and only 1,100 are-feet will likely be available in 2010.37  As Zone 7 gains experience using this 
new contract and is able to better define potential long-term yields, then Zone 7 may incorporate 
more of it into the long-term water supply portfolio. For planning-level purposes, Zone 7 

                                                 
37 Even though approximately 1,100 acre-feet was available, Zone 7 only purchased 400 AF of Component 3 water 
in 2010. 
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included a projected median yield of 145 AFA for this UWMP.38 Table 7-4 summarizes the 
available supply under each water year type. Base years were chosen to match those of the SWP. 

Table 7-4. Basis of Water Year and Available Supply: Yuba Accord Water(a) 

Water Year Type Base Year(s) 

2010 to 2025(b) 

Yield, AFA % of Normal 

Normal Water Year 1922 to 2003(c) 145 100% 

Single-Dry Year(d) 1977 676 270% 

Multiple-Dry Years(d) 
Year 1 to 5 

(1988 to 1992) 
676 270% 

(a) Without component 4 water, this is essentially a dry year water supply; consequently, more water is available in 
drought years than other years. For planning-level purposes, only 145 AF was assumed available during normal 
water years. 

(b) Contract ends in 2025. 
(c) Based on median yield between 1922 and 2003. 
(d) Only includes Components 2 and 3 water. 

7.5 RELIABILITY OF BBID CONTRACT 

Byron Bethany Irrigation District (BBID) diverts water from the Sacramento-San Joaquin Delta 
(Delta) pursuant to a “Notice of Appropriation of Water” dated May 18, 1914.39 Zone 7 entered 
into a long-term contract with BBID for a minimum yield of 2,000 AFA and up to 5,000 AFA of 
water supply under this appropriation.40,41 Water purchased from BBID via this contract is 
delivered to Zone 7 via the California Aqueduct and the South Bay Aqueduct for use in its 
service area.  

Although Zone 7 has had this contract in place since 1998, Zone 7 has not always requested the 
full contract amount42; hence, historical deliveries could not be used to develop potential supply 
yields during various hydrologic conditions. In 2009, Zone 7 requested and received 4,500 AF. 
As shown on Figure 7-3, cumulative rainfall in 2009 was slightly above the historical median 
rainfall from 1871 to 2009, indicating that 4,500 AFA is likely to be available during normal 
water years.  

 

                                                 
38 The median is based on varying the maximum yield of 676 acre-feet (only Components 2 and 3) during critically 
dry years to no water in wet years without considering Component 4 water.  
39 Source: Mountain House Master Plan. 
40 The Zone 7 Board certified the Environmental Impact Report for this water supply in 1999. 
41 The current contract was recently extended through 2030. 
42 Zone 7 will likely request its full contract amount in the future. 
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Figure 7-3. Cumulative Rainfall 
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For planning purposes in this UWMP, Zone 7 staff assumed that at least 4,500 AFA would be 
available during normal water years, but that only 2,000 AF would be available during drought 
years.43 Table 7-5 summarizes the available supply under each water year type. Base years were 
chosen to match those of the SWP. 

Table 7-5. Basis of Water Year and Available Supply: BBID 

Water Year Type Base Year(s) 

2010 to 2030 

Yield, AFA % of Normal 

Normal Water Year(a) 1942 4,500 100% 

Single-Dry Year 1977 2,000 44% 

Multiple-Dry Years 
Year 1 to 5 

(1988 to 1992) 
2,000 44% 

(a) Historical deliveries could not be used to develop water supply yields. A review of cumulative rainfall in 2009 
indicated that 2009 was slightly above the historical median rainfall. Deliveries from this contract were 4,500 AF in 
2009. A yield of 4,500 AF was assumed available during normal water years. 

(b) The minimum contract yield is 2,000 AF; this was assumed available during single-dry and multiple-dry years.   

7.6 ADDITIONAL RELIABILITY PROVIDED WITH STORAGE 

In addition to its sources of water supply, Zone 7 also has storage available to meet water 
demands in either normal or dry conditions. The storage available during normal, single-dry, and 
multiple-dry years for each of Zone 7’s storage programs is discussed below.  

7.6.1 Reliability of Storage in the Main Basin 

Zone 7’s service area overlies the Livermore Valley Groundwater Basin as described in Chapter 
6; the Main Basin is the portion of this groundwater basin that contains high-yielding aquifers 
and good quality groundwater.44 For Zone 7, the Main Basin is considered a storage facility and 
not a long-term water supply because Zone 7 does not have a groundwater-pumping quota, and 
only pumps groundwater it artificially recharges. Zone 7 has actively managed the Main Basin 
for over 40 years, and administers a conjunctive use program that integrates both surface and 
groundwater supplies. 45  

Based on a review of current well capacities and groundwater modeling, Zone 7 estimates that it 
has the ability to pump approximately 26,200 AF over a one-year period. For conservative 
planning-level purposes in this UWMP, Zone 7 staff included limits on annual groundwater 
pumping during multiple dry years to ensure that water surface elevations remain above historic 
lows during a multiple-dry year event.46 The pumping limit used in the analysis (14,000 AFA for 

                                                 
43 Zone 7 is currently reviewing the potential to increase projected yields during drought years from its contract with 
BBID as part of the Water System Master Plan update. 
44 Zone 7, 2009. Annual Report for the Groundwater Management Program – 2008 Water Year. May. 
45 Zone 7, 2009. Annual Report for the Groundwater Management Program – 2008 Water Year. May. 
46 An example multiple-dry year event is the 6-year drought that occurred between 1987 and 1992. 
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5 years of a multiple dry-year event) was based on preliminary modeling conducted by Zone 7 
staff.47 Pumping during normal water years was limited to the recharge capacity (9,200 AFA – 
see Chapter 9) of existing arroyos.  

Table 7-6 summarizes the available supply under each water year type. Base years were chosen 
to match those of the SWP. 

Table 7-6. Basis of Water Year and Available Supply from Storage: Main Basin 

Water Year Type Base Year(s) 

2010 to 2030 

Yield, AFA % of Normal 

Normal Water Year 1942 9,200 100% 

Single-Dry Year 1977 26,200 284% 

Multiple-Dry Years 
Year 1 to 5 

(1988 to 1992) 
14,000 152% 

 

7.6.2. Reliability of Storage with Semitropic Water Storage District 

Zone 7 has 78,000 AF of groundwater banking storage available through Semitropic Water 
Storage District (Semitropic) to augment water supplies during drought conditions. During non-
drought periods, Zone 7 can store up to 5,883 AFA into the Semitropic groundwater bank. 
During droughts, Zone 7 has the ability to request 9,100 AF of pumpback and anywhere from 0 
to 8,645 AF of exchange water; the availability of exchange water depends on projected SWP 
deliveries. Zone 7 does not rely on water stored in Semitropic during normal water years. 

Table 7-7 summarizes the projected Semitropic stored water that would likely be available under 
normal, single-dry, and multiple-dry years. Base years were chosen to match those of the SWP.    

 

 

 

 

 

 

                                                 
47 Zone 7 conducted a preliminary analysis using the calibrated groundwater model to determine the average annual 
pumping limit that maximizes the recovery of groundwater basin storage during a 6-year drought, assuming average 
conditions that existed between 1987 and 1992, and only with existing facilities. 
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Table 7-7. Maximum Pumpback and Exchange Water Available from Semitropic(a) 

Water Year Type Base Year(s) 

2010 to 2030 

Yield, AFA 

Normal Water Year 1942 0 

Single-Dry Year 1977 9,100 

Multiple-Dry Years 

Year 1 (1988) 10,700 

Year 2 (1989) 13,600 

Year 3 (1990) 9,600 

Year 4 (1991) 10,500 

Year 5 (1992) 10,100 
(a)  Maximum supply available to Zone 7 includes 9,100 AF of pumpback plus exchange water. Exchange water availability depends on SWP 

allocations. Allocations used to predict maximum carryover were based on DWR’s 2009 Reliability Report. 

7.6.3. Reliability of Storage with Cawelo Groundwater Banking Program  

Zone 7 has 120,000 AF of groundwater banking storage available with Cawelo Water District 
(Cawelo) to augment water supplies during drought conditions. During non-drought periods, 
Zone 7 can put 5,000 AFA into the bank.48 During droughts, Zone 7 has the ability to request 
10,000 AFA of pumpback. Table 7-8 summarizes the maximum Cawelo stored water supply that 
would be available under normal, single-dry, and multiple-dry years. Base years were chosen to 
match those of the SWP.  

Table 7-8. Maximum Stored Water Available from Cawelo 

Water Year Type Base Year(s) 

2010 to 2030 

Yield, AFA 

Normal Water Year 1942 0 

Single-Dry Year 1977 10,000 

Multiple-Dry Years 
Year 1 to 5 

(1988 to 1992) 
10,000 

 

                                                 
48 Zone 7 only gets storage credit for 50% of the water provided to Cawelo. Per the existing contract, Zone 7 can 
only send 10,000 acre-feet in any given year to Cawelo; therefore, the maximum contractual credit is 5,000 acre-feet 
(10,000 divided by 2). 
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7.7 TOTAL SUPPLY RELIABILITY 

In summary, Zone 7 relies on both incoming surface water supplies and previously stored surface 
water in the local groundwater basin and two non-local groundwater banking programs to meet 
its demands. The estimated amounts of water available during various hydrologic conditions are 
summarized in Table 7-9 below; the values presented reflect the expected range of water supply 
available based on historic use records, hydrologic records, and existing supplies and storage 
options. Additionally, to make its planning more robust, Zone 7 developed a new risk model that 
incorporates potential variations from the historical hydrologic sequence. This new dynamic 
model also allows for a more rigorous year-by-year analysis of water system operations in 
response to hydrologic conditions. The results of the risk model are presented in Chapter 16, 
which evaluates water service reliability. 

Table 7-9. Summary of Estimated Available Water Based on Hydrologic Records and 
Existing Supplies and Storage Options 

Water Source Yields (Acre-Feet Annually) 
Normal Year(a) Single-Dry Year(b) Multiple-Dry Years(c) 

Arroyo del Valle 7,100 0 150 - 4,400  
SWP – Table A 51,400 8,000 15,700 - 47,800 
SWP – Carryover  0 20,200 20,200 - 27,600  
SWP – Yuba Accord 145 676 676 
BBID 4,500 2,000 2,000 
From storage: 
Main Basin 9,200 26,200 14,000 
Semitropic 0 9,100 9,600 - 13,600 
Cawelo 0 10,000 10,000 

TOTAL 72,345 76,176 72,326 - 120,076 
(a)  Based on median runoff or allocation levels and patterns. 
(b) Based on the lowest annual runoff or allocation in the historical sequence. 
(c) Based on the lowest runoff or allocation for a consecutive 5-year period in the historical sequence. 
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8. WATER TRANSFERS – SUPPLIES AND STORAGE 
Water Code Section 10631(d) 

To protect its customers in the event of a prolonged drought and to maintain its goal of 100% 
reliability even under extreme drought conditions, Zone 7 has entered into several long-term 
water transfer agreements that supplement its regular water supplies; other agreements also 
provide for additional storage capacity (“banking”) outside of Zone 7. The purpose of this 
chapter is to describe these agreements for water supplies and storage. 

Note that while additional storage capacity supports Zone 7’s ability to provide water during dry 
years, stored water represents water delivered from Zone 7’s other surface water supplies during 
normal and wet years. Therefore, storage facilities have a “zero” net contribution to Zone 7’s 
water supply.  

8.1 ADDITIONAL SUPPLIES THROUGH WATER TRANSFERS 

8.1.1 State Water Project Allocation  

As discussed in Chapter 5, surface water imported by the State Water Project (SWP) is by far 
Zone 7’s largest water source, providing over 80% of Zone 7’s total water supply. Zone 7 first 
entered into a 75-year agreement with the Department of Water Resources (DWR), the operator 
of the SWP, in November 1961, as recorded in a document referred to as “Table A”. As the SWP 
was expanded and as Zone 7 demands increased over the years, Zone 7’s Table A amount was 
increased, reaching the amount of 46,000 acre-feet annually (AFA) in 1997.  

Since 1997, Zone 7 increased its supply from the SWP through a series of five permanent 
transfers. In December 1999, Zone 7 secured Table A SWP allocations from Lost Hills Water 
District of 15,000 AFA and Berrenda Mesa Water District of 7,000 AFA.  In December 2000, 
10,000 AFA of SWP allocation from Belridge Water Storage District was acquired. An 
additional 2,219 AFA was obtained from the same source in October 2003. Finally, 400 AFA of 
water was acquired from the Tulare Lake Basin Water Storage District in 2003. Together, these 
transfers have raised Zone 7’s current Table A allocation to 80,619 AFA. 

8.1.2 Byron Bethany Irrigation District 

Zone 7 entered into a short-term water transfer demonstration project in 1994 with Byron 
Bethany Irrigation District (BBID), which provided a minimum supplemental water supply of 
2,000 AFA.  This was a five-year agreement with a potential to purchase up to 5,000 AFA.  In 
1998, Zone 7 and BBID agreed to convert the short-term agreement into a long-term 15-year 
contract, renewable every five years up to a total of 30 years. Water purchased from the BBID is 
delivered to Zone 7 via the SBA. The current contract was recently extended through 2030 with 
an option to extend through 2039. 
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8.1.3 Yuba Accord 

In 2008, Zone 7 entered into a contract with DWR to purchase additional water under the Lower 
Yuba River Accord (Yuba Accord). The contract expires in 2025. Water is primarily available 
during dry years under the Yuba Accord, and the amount is relatively small: 159 AF in 2009 and 
approximately 1,000 AF in 2010. Zone 7 estimates a long-term average yield and median yield 
of 250 AFA and 145 AFA, respectively, under the Yuba Accord. 

8.2 WATER STORAGE OUTSIDE ZONE 7 

In addition to the above agreements for additional water sources, Zone 7 has purchased storage 
capacity in non-local groundwater banks located in Kern County (see Chapter 5 for additional 
details). Through an agreement with the Semitropic Water Storage District (Semitropic), Zone 7 
has 78,000 AF of groundwater banking storage available to augment water supplies during 
drought conditions. Similar to the arrangements with Semitropic, Zone 7 also has 120,000 AF of 
groundwater banking storage available with the Cawelo Water District (Cawelo). During non-
drought periods, Zone 7 can store up to 5,000 AFA in the Cawelo bank.49 During droughts, Zone 
7 has the ability to request up to 10,000 AF of pumpback from Cawelo.  

8.3 TOTAL WATER TRANSFER AND STORAGE AGREEMENTS 

Table 8-1. Zone 7’s Water Transfer and Storage Agreements 

Source/Agency 
Contract Amount 

(AFA) Term/Expiration 
Water Supply Sources    
     Zone 7 SWP Allocation as of 1997 46,000 Until 11/20/2036 
     SWP Contract Transfers to Zone 7:  
        Lost Hills Water District 15,000 Until 11/20/2036 
        Berrenda Mesa Water District 7,000 Until 11/20/2036 
        Belridge Water Storage District 12,219 Until 11/20/2036 
        Tulare Lake Basin Water Storage District 400 Until 11/20/2036 
Total SWP - Table A(a) 80,619  
Byron Bethany Irrigation District (BBID) 5,000 2030, with option to 

extend to 2039 
SWP - Yuba Accord No fixed cap 2025 
Water Storage Options (Maximum Amount Allowed for Storage Annually)  
Semitropic Water Storage District 5,883 Until 12/31/2035 
Cawelo Water District 5,000 Until 12/31/2035 

(a) This is the maximum amount specified in Zone 7’s contract with DWR. Actual deliveries vary based on hydrologic 
conditions and other factors.

                                                 
49 Zone 7 only gets storage credit for 50% of the water provided to Cawelo. Per the existing contract, Zone 7 can 
only send 10,000 AF in any given year to Cawelo; therefore, the maximum contractual credit is 5,000 AFA. 
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9. PAST, PRESENT, AND PROJECTED WATER 
DEMANDS 

Water Code Section 10631(e) 

The purpose of this chapter is to describe Zone 7 Water Agency’s (Zone 7’s) past, present, and 
projected water demands, and the portion of Zone 7’s water supplies, including Zone 7’s 
unaccounted-for water, which must meet the total demand in the Livermore-Amador Valley50.  

9.1 PAST WATER DEMANDS SERVED BY ZONE 7 

Table 9-1 presents historical water demands met by Zone 7 within Zone 7’s service area between 
1990 and 2009. As shown in Table 9-1, water use currently served by Zone 7 has approximately 
doubled since the early 1990s. A majority of this increase is associated with water served to 
Zone 7’s four water supply retailers (Retailers): California Water Service Company (Cal Water), 
Dublin San Ramon Services District (DSRSD), City of Livermore (Livermore), and City of 
Pleasanton (Pleasanton). Table 9-1 also indicates that unaccounted-for water has increased by 
1,000 to 2,000 acre-feet (AF) after 2003; potential reasons for this increase are discussed in 
Section 9.3.4.  

Table 9-2 presents the historical Municipal and Industrial (M&I) per capita demand served by 
Zone 7 and the Retailers (includes all groundwater pumping). M&I demand is derived by 
subtracting untreated surface water demand from the total water demand listed in Table 9-1. As 
shown in Table 9-2, per capita demands have stayed above the historical average of 213 gallons 
per capita per day (gpcd) over the last ten years; however, more recently, there has been a 
downward trend and the five-year average is now very close to the historical average at 215 
gpcd.  

Figure 9-1 compares historical M&I per capita demand to precipitation, which is used as an 
indicator of outdoor water demands. As shown, the demand pattern is generally responsive to the 
pattern of precipitation: that is, with an increasing rainfall trend, there is a decreasing trend in 
water demand.  

 

 

   

                                                 
50 Livermore-Amador Valley includes the City of Dublin, City of Livermore, and City of Pleasanton, and is also 
known as the Tri-Valley. 
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Table 9-1. Historical Water Demand in the Zone 7 Service Area (Acre-Feet) 
 

Year 

Total Municipal and Industrial Water Use 
Served by Zone 7 

Untreated 
Water for 

Agriculture(d)

Total 
Demand 

on Zone 7 

Retailer 
Pumping 
(GPQs) 

Total 
Water 

Demand Retailers(a) 
Zone 7 
Retail(b) UAFW(c) Total 

1990 23,869 1,070 1,876 26,815 3,170 29,985 5,882 35,867 
1991 14,831 500 754 16,085 1,845 17,930 9,730 27,660 
1992 20,714 1,010 1 21,725 2,344 24,069 6,447 30,516 
1993 23,926 1,200 59 25,185 1,782 26,967 4,146 31,113 
1994 22,734 680 691 24,105 1,985 26,090 6,598 32,688 
1995 28,519 1,190 316 30,025 3,481 33,506 1,819 35,325 
1996 29,901 790 4 30,695 4,329 35,024 2,920 37,944 
1997 28,802 780 63 29,645 6,287 35,932 7,602 43,534 
1998 26,640 510 5 27,155 4,370 31,525 7,573 39,098 
1999 32,292 240 3 32,535 5,607 38,142 6,934 45,076 
2000 34,632 270 423 35,325 5,899 41,224 6,826 48,050 
2001 36,601 320 24 36,945 4,845 41,790 7,237 49,027 
2002 38,176 260 4 38,440 3,523 41,963 6,981 48,944 
2003 38,169 370 1,321 39,860 3,359 43,219 6,911 50,130 
2004 42,371 770 819 43,960 3,422 47,382 6,573 53,955 
2005 38,912 282 1,676 40,870 3,309 44,179 6,583 50,762 
2006 40,414 316 1,064 41,794 3,488 45,282 6,581 51,863 
2007 43,132 312 1,940 45,384 3,642 49,026 6,434 55,461 
2008 42,982 270 1,649 44,901 4,164 49,065 6,026 55,091 
2009 38,083 233 1,900 40,216 4,920 45,136 6,569 51,705 

Historical 
Average 32,285 569 730 33,583 3,789 37,372 6,319 43,691 
10-Year 
Average 39,347 340 1,082 40,770 4,057 44,827 6,672 51,499 
5-Year 

Average 40,700 300 1,600 42,600 3,900 46,500 6,400 53,000 
(a) Data collected from the Retailers and from the Zone 7 Annual Supply Reports (WR OM1 and WR OM3). Includes 

groundwater pumping quota for DSRSD (but not for the other retailers). 
(b) Zone 7 directly serves six customers with potable water - data based on historical records. 
(c) Unaccounted-for water (UAFW) is based on the difference between total production and actual deliveries. Production is water 

purchased from the State Water Project plus Zone 7 groundwater pumping minus brine concentrate losses (beginning in 2009 
when the demineralization facility started operating).  

(d) Zone 7 serves 74 customers through 7 accounts with untreated surface water. 
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Table 9-2. Historical M&I Per Capita Water Demands in the Zone 7 Service Area 
 

Year 

Total Water 
Demand in 
the Service 

Area 
(Gallons)(a) 

Total Municipal 
and Industrial 

(M&I) Demand in 
the Service Area 

(Gallons)(b) 
Total 

Population(c) 

M&I Per 
Capita 

Demand 
(gpcd) 

Precipitation 
(inches)(d) 

1990 32,018,113 29,188,313 131,000 223 9 
1991 24,692,006 23,045,009 132,000 175 9 
1992 27,240,758 25,148,312 135,000 186 8 
1993 27,774,133 26,183,375 138,000 190 21 
1994 29,180,194 27,408,221 140,000 196 12 
1995 31,533,975 28,426,551 142,000 200 21 
1996 33,871,819 30,007,400 144,000 208 20 
1997 38,862,055 33,249,766 148,000 225 15 
1998 34,902,155 31,001,137 154,000 201 25 
1999 40,238,273 35,233,007 159,000 222 13 
2000 42,893,609 37,627,680 165,000 228 14 
2001 43,765,482 39,440,439 174,000 227 11 
2002 43,691,729 40,546,812 176,000 230 11 
2003 44,750,192 41,751,675 181,000 231 17 
2004 48,164,287 45,109,531 185,000 244 13 
2005 45,314,135 42,360,252 190,000 223 19 
2006 46,297,583 43,183,909 199,000 217 17 
2007 49,508,893 46,257,746 204,000 227 10 
2008 49,178,982 45,461,856 211,000 215 11 
2009 46,156,104 41,764,111 216,000 193 11 

Historical Average 166,200 213 15 
10-Year Average 190,100 224 13 
5-Year Average 204,000 215 14 

(a) Data collected from the Retailers and from the Zone 7 Annual Supply Reports (WR OM1 and WR 
OM3). Includes all groundwater pumped for and by the Retailers.  

(b) Total water demand minus untreated water for agriculture served by Zone 7. 
(c) Data provided by the Retailers. 
(d) Source: http://wwwcimis.water.ca.gov/. 
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Figure 9-1. Comparison of Historical Municipal and Industrial (M&I) Per Capita Demand Served by Zone 7 (Gallons Per 
Capita Per Day, gpcd) to Precipitation (inches) 
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9.2 BREAKDOWN OF WATER ACCOUNTS AND USE BY SECTOR IN 2009 

As a wholesale water agency, Zone 7 does not track water use by individual water use sectors 
(e.g., Single Family Residential or Commercial). However, Zone 7 indirectly serves these sectors 
by supplying water to the four Retailers. Tables 9-3a and 9-3b present the breakdowns of water 
accounts and water use by sector in the service area, including those customers served directly by 
Zone 7 and including the water produced by the Retailers using their groundwater pumping 
quotas (see Chapter 6). Agricultural accounts, which are served untreated surface water by Zone 
7, are included, while recycled water accounts are not included in these tables.  

Table 9-3a. Breakdown of Water Accounts by Sector in the Service Area in 2009(a) 

Water Use Sector Cal 
Water 

DSRSD Livermore Pleasanton Zone 7 Total % of 
Total 

Single-Family 
Residential 

16,466 13,303 7,988 19,441 - 57,198 86% 

Multi- Family 
Residential 

82 2,000 20 225 - 2,327 4% 

Commercial/Institutional 1,301 432 1,084 984 6 3,807 6% 
Industrial 1 168 - 6 - 175 0.3% 
Landscape - 420 440 984 - 1,844 3% 
Agriculture - - - 7 7 14 0.02%

Other 19 676 173 - - 868 1% 

TOTAL 17,869 16,999 9,705 21,647 13 66,233 100%
(a) Based on data provided by Cal Water, DSRSD, Livermore, and Pleasanton, and Zone 7’s annual water supply reports. These 

values do not include recycled water, but do include untreated surface water provided to agriculture.  
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Table 9-3b. Breakdown of Water Use by Sector in the Service Area in 2009(a) 
 

Water Use Sector Cal 
Water 

DSRSD Livermore Pleasanton Zone 7 Total % of 
Total 

Single-Family 
Residential 

7,597 4,722 3,224 9,484  25,027 49% 

Multi-Family 
Residential(b) 

561 1,196 N/A 760  4,726 5% 

Commercial/Institutional 2,483 1,423 2,576 1,504 233 6,010 16% 
Industrial - 261 - 73  334 1% 
Landscape  1,463 436 4,679  6,577 13% 
Agriculture  - - - 4,920 4,920 10% 

Other 14 6 - -  20 0% 
Unaccounted-for Water 359 457 129 916 1,900 3,762 7% 

TOTAL(c) 11,014 9,528 6,365 17,416 7,053 51,375 100%
(a) Based on data provided by Cal Water, DSRSD, Livermore, and Pleasanton, and Zone 7’s annual water supply reports. These 

values do not include recycled water, but do include untreated surface water provided to agriculture. These values include the 
total potable water supply provided by the Retailers to their customers, and therefore include groundwater-pumping quotas in 
2009: DSRSD – 645 AF, Pleasanton – 3,505 AF, and Cal Water – 3,064 AF. 

(b) For Livermore, this value is included under commercial/institutional.  
(c) Note that because of the different accounting methods used by the various agencies, there is a minor discrepancy (<1%) 

between the total shown here (51,375 AF) and the total shown in Table 9-1 (51,705 AF).   

As shown in Table 9-3b, three of the top water use sectors by volume are: residential (54%),   
commercial/institutional (16%), and landscape (13%). 

9.3 PROJECTED WATER DEMANDS 

Projected water requirements for Zone 7 were estimated by evaluating demands for the Retailers, 
Zone 7’s retail customers, untreated customers, unaccounted-for water, potential future water 
conservation savings, and water required for groundwater recharge. Each is discussed in more 
detail below. 

9.3.1 Water Supply Retailers Served by Zone 7 

Zone 7 obtained projected water demands from each of the Retailers through a series of 
stakeholder and one-on-one meetings51. Table 9-4 presents the amounts of water supply required 
from Zone 7 by the Retailers. These amounts do not include groundwater pumped by three of the 
four retailers under their groundwater-pumping quotas (GPQ) to meet the rest of their demands: 
Cal Water (3,069 AF), Pleasanton (3,500 AF), and Livermore (31 AF); Zone 7 pumps DSRSD’s 
GPQ of 645 AF and this amount is included in the table. DSRSD and Livermore currently 

                                                 
51 Zone 7 staff met with and collected water demand and supply information from these four retailers during June, 
August, and September 2009, and in January 2010 as part of developing this UWMP. Additional information was 
provided by the Retailers throughout 2010. 



 

December 2010 9-7 Zone 7 Water Agency 
w:\wse\Planning\Urban Water Management Plan\UWMP 2010  Urban Water Management Plan 

 

produce recycled water to supplement their water supplies; recycled water demands are not 
included in the table.  

The water demand projections presented in Table 9-4 do not include additional water 
conservation efforts that may result from more aggressive water conservation programs 
undertaken by the Retailers to comply with recent California legislation (i.e., California’s 
20x2020 Program). Additional water conservation that may result from California’s 20x2020 
Program is discussed in Section 9.3.5. 

In compliance with Senate Bill 1087 (SB 1087; Projected Water Use for Lower Income 
Households), the projected demands presented in Table 9-4 include the projected water use for 
single-family and multi-family residential housing for low-income households. Zone 7’s current 
policy, as discussed in Chapter 7, is to meet 100% of projected demands52. Zone 7 is therefore 
planning to meet 100% of the water demand associated with low-income households as required 
in SB 1087. 

Table 9-4. Supply Required from Zone 7 for the Retailers (Acre-Feet)(a) 

 

Retailer 2005 
(Actual) 

2010(b) 2015(c) 2020(d) 2025(d) 2030(d) 

Cal Water 8,108 9,200 9,400 10,700 12,200 12,300 

DSRSD(f) 9,626 13,100 14,100 16,100 18,200 19,200 

Livermore(f) 6,625 7,400 7,400 8,200 8,200 8,200 

Pleasanton 14,553 16,600 17,500 18,700 19,700 20,700 

Required from 
Zone 7(e) 38,912 46,300 48,400 53,700 58,300 60,400 

(a) All values rounded to the nearest 100 AF for projected demands (2010-2030).  
(b) Based on 2009 5-Year Delivery Requests and data collected from Retailers for the UWMP. 
(c) Based on 2010 5-Year Delivery Requests and data collected from the Retailers for the UWMP. 
(d) Based on data collected from the Retailers for the UWMP. 
(e) Includes demands associated with low-income households. These amounts do not include groundwater pumped by three of the 

four retailers under their groundwater-pumping quotas (GPQ) to meet the rest of their demands: Cal Water (3,069 AF), 
Pleasanton (3,500 AF), and Livermore (31 AF); Zone 7 pumps DSRSD’s GPQ of 645 AF and this amount is included in the 
table.  

(f) DSRSD and Livermore currently produce recycled water to supplement their water supplies; recycled water demands are not 
included in the table.  

 

9.3.2 Zone 7 Retail Demand 

Zone 7 sells treated water directly to several smaller customers within the service area. These 
commercial/institutional customers currently include the Dublin Housing Authority (DHA), East 

                                                 
52 The merits of this policy are being reviewed as part of the Water System Master Plan. 
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Bay Regional Parks District (EBRPD), Department of Water Resources (DWR)53, Livermore 
Area Regional Parks District (LARPD), Lawrence Livermore National Laboratory (LLNL), 
Veterans Association (VA) Hospital, and Wente Winery. 

Figure 9-2 illustrates the historical water demand from Zone 7’s retail customers between 1999 
and 2009. As shown on Figure 9-2, water demand for these direct retail customers has been 
relatively steady for the past 10 years with the exception of 2004. The spike in water demand in 
2004 is the result of additional water supplied to LLNL resulting from an interruption in supplies 
provided to LLNL via the Hetch-Hetchy Aqueduct by San Francisco Public Utilities 
Commission. 

For planning purposes in this analysis, Zone 7 staff assumed that water demands for Zone 7’s 
retail customers would be equal to the average demand observed over the past 10 years, which is 
approximately 300 AF after rounding to the nearest 100 AF. The additional water demand spike 
resulting from LLNL is relatively infrequent, and can likely be accommodated using existing 
facilities. Table 9-5 presents the projected supply required from Zone 7 for its retail customers. 

 

Table 9-5. Projected Supply Required for Zone 7’s Retail Customers (Acre-Feet)(a) 

Year 2005 
(Actual) 

2010 2015 2020 2025 2030 

Required from Zone 7 282 300 300 300 300 300 
(a) Demand based on the average delivery between 2000 and 2009 rounded to the nearest 100 AF. 

 

                                                 
53 DWR has a storage/corporation yard located along the South Bay Aqueduct that requires treated water. 
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Figure 9-2. Historical Zone 7 Retail Customer Demand (Acre-Feet) 
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9.3.3 Zone 7’s Untreated Water Demand 

Zone 7 currently supplies untreated surface water to seven contract customers through eleven 
South Bay Aqueduct (SBA) turnouts. These seven turnout customers then branch into 74 
different agricultural customers.  

Figure 9-3 presents historical untreated water demands between 1985 and 2009. As shown on 
Figure 9-3, untreated water demands significantly increased between 1994 and 1997, and then 
experienced a significant decrease between 1999 and 2009; 1998 was a wet year (i.e., demands 
were being partially met by rainfall). This large decrease is the result of agricultural acreage 
being taken out of production and water conservation efforts – water conservation has reduced 
agricultural unit water use from approximately 1.5 AF/acre to 0.7 AF/acre (a 50% decrease). 

As part of its operational planning, Zone 7 collects demand projections over the next five years 
(2010 to 2014) from its untreated water customers. Preliminary results from this five-year 
projection indicate that untreated demands will remain constant at approximately 4,500 AF per 
year over the next five years. However, Zone 7 has existing contractual obligations up to 8,250 
AFA; it is unknown when untreated water demands could increase to 8,250 AF. Consequently, 
for planning purposes in this Urban Water Management Plan (UWMP), it was assumed that 
untreated water demand would increase linearly from 4,500 AF in 2015 to 8,300 AF in 2030. 
Table 9-6 presents the projected supply required for Zone 7‘s untreated water customers. 

 

Table 9-6. Supply Required for Zone 7’s Untreated Water Customers (Acre-Feet)(a) 

Year 2005 
(Actual) 

2010 2015 2020 2025 2030 

Required from Zone 7 3,309 4,500 4,500 5,700 6,900 8,300 
(a)  Assumes demand increases linearly from 4,500 AF in 2014 to 8,250 AF in 2030; demands rounded to the nearest 100 AF for 

planning purposes. 
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Figure 9-3. Historical Zone 7 Untreated Water Demand (Acre-Feet)  
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9.3.4 Zone 7’s Unaccounted-for Water 

For planning purposes in this UWMP, unaccounted-for water is the difference between total 
production (water delivered from the SBA to water treatment plants and groundwater pumped 
from Zone 7 wells54) and the total deliveries made at each of Zone 7’s transmission system 
turnouts. Figure 9-4 illustrates historical unaccounted-for water within Zone 7’s system from 
1985 to 2009. As shown on Figure 9-4, unaccounted-for water has historically been extremely 
low (less than 1%); however, starting in 2003, it increased significantly, and averaged 
approximately 4% between 2003 and 2009. One or all of the following likely caused the 
increased unaccounted-for water identified on Figure 9-4: 

 water losses associated with Zone 7’s water treatment plants, 
 water losses associated with system flushing, 
 meter calibration and reading errors, and/or 
 transmission system leakage. 

Without knowing the cause, and given the consistency of the losses, Zone 7 staff assumed that 
unaccounted-for water continues to average approximately 4% per year for planning purposes. 
Losses through the disposal of brine concentrate from the demineralization facility are accounted 
for separately and incorporated into “storage losses” as discussed in Section 9.3.7. As noted in 
Chapter 11, Zone 7 will be reviewing the cause for the increase in unaccounted-for water as part 
of the Water System Master Plan update. Table 9-7 presents the projected supply required from 
Zone 7 to cover Zone 7’s unaccounted-for water. 

Table 9-7. Supply Required for Zone 7’s Unaccounted-for Water (Acre-Feet)(a) 

Year 2005 
(Actual) 

2010 2015 2020 2025 2030 

Required from Zone 7 1,676 1,800 1,900 2,200 2,300 2,400 
(a) Unaccounted-for water is based on total projected demands and the average unaccounted-for water percentage 

losses between 2003 and 2009. 

                                                 
54 Since 2009, this amount is net of groundwater demineralization losses through brine concentrate disposal. 
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Figure 9-4. Historical Zone 7 Unaccounted-for Water (Acre-Feet and % of Total Supply) 
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9.3.5 Water Conservation (20 by 2020) 

In November 2009, the California legislature passed Senate Bill SBX7-7 (SB 7). SB 7 created a 
framework for future planning and actions by water supply retailers and agricultural water 
suppliers to reduce California’s water use. More specifically, SB 7 required water supply 
retailers to reduce their per capita water consumption 20 percent from their baseline by 2020. 

Although Zone 7 is not subject to the requirements of SB 7 because it is a wholesale water 
agency, Zone 7 fully supports the existing and planned efforts of the Retailers within the service 
area to comply with this new law.  To estimate the potential water conservation savings for Zone 
7’s service area resulting from implementation of SB 7, Zone 7 calculated a regional average 
baseline daily per capita consumption (227 gallons per capita per day, gpcd) over a ten-year 
period (1999 to 2008) based on the total potable water demand in the service area. The total 
potable water demand included retailer demands from Zone 7, groundwater pumping quotas, 
direct retail demand, and unaccounted-for water. The regional target for daily per capita 
consumption was then calculated assuming a 20% reduction from the baseline by 2020 (181 
gpcd). Applying this target to the regional demand and population projections (derived from 
individual retailer data) resulted in an estimated target regional demand reduction of 7,200 acre-
feet in 2020. The interim regional demand reduction target for 2015 was assumed to be half of 
this amount at 3,600 acre-feet.   

The methodology described above is consistent with Methodology 1 of the SB 7 DWR 
guidelines55. The resulting demand reduction estimates are presented in Table 9-8 below. These 
estimates were developed by Zone 7 for planning purposes only; the Retailers will be calculating 
their individual targets for compliance with SB 7 as they prepare their individual UWMPs.     

Table 9-8. Projected Water Conservation Savings or Demand Reductions Under SB 7 
(Acre-Feet)(a,b) 

Year 2010 2015 2020 

Demand Reductions 0 3,600 7,200 
(a) Projected regional water conservation savings estimated by Zone 7 based on data provided by Cal Water, DSRSD, Livermore, 

and Pleasanton.  
(b) Note that if Zone 7 is able to reduce its unaccounted-for water demand from 4% to 2% of the total system demand by 2020 (a 

demand reduction of 1,100 acre-feet), the estimated demand reduction from the retailers under SB 7 will be the remaining 
6,100 acre-feet of the 7,200 acre-feet in 2020.   

9.3.6 Projected Supply Required for Zone 7’s Artificial Recharge Activities 

As discussed in Chapters 5 and 6, Zone 7 considers the local groundwater basin as a storage 
facility and not a long-term water supply because Zone 7 does not have a groundwater pumping 
quota; Zone 7 only pumps the groundwater it artificially recharges. For planning-level purposes 
in this UWMP, Zone 7 assumed that groundwater pumping in normal water years was equal to 
the long-term average recharge capacity of its existing recharge activities.  
                                                 
55 DWR, 2010. Methodologies for Calculating Baseline and Compliance Urban Per Capita Water Use.  
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Planning-level analysis completed by Zone 7 staff indicates that Zone 7 could recharge, on 
average, as much as 9,200 AFA via artificial recharge activities in the Arroyo Mocho and Arroyo 
del Valle.56 Although Zone 7 will eventually have additional recharge capacity available via the 
Chain of Lakes (see Chapter 5), existing artificial recharge capacity is limited to the local 
arroyos.  

Consequently, for conservative planning-level purposes in this UWMP, Zone 7 assumed that it 
must artificially recharge, on average, at least 9,200 AF of water into the groundwater basin 
during normal water years so that it can also pump 9,200 AF of groundwater during normal 
water years.  

Table 9-9. Supply Required for Zone 7’s Artificial Recharge Activities (Acre-Feet)(a) 

Year 2005 
(Actual) 

2010 2015 2020 2025 2030 

Required from Zone 7 12,260 9,200 9,200 9,200 9,200 9,200 
(a) Based on an analysis completed by Zone 7 staff of historical recharge capacity on the Arroyo Mocho and Arroyo 

del Valle. 

9.3.7 Projected Supply Required for Storage and Demineralization Losses 

As discussed in Chapter 5, there are storage losses associated with Zone 7’s artificial recharge 
and groundwater banking programs (e.g., 10% loss associated with storing water in Semitropic 
and 50% for Cawelo Water District). These losses are calculated as a percentage of the amount 
of water placed into storage; consequently, over time, these storage losses will decrease as the 
amounts of water placed into storage decrease (e.g., because the storage facilities are full or there 
is no excess water available to bank). As noted in Section 9.3.4, water is also lost through the 
disposal of brine concentrate from the demineralization process. Table 9-10 presents the 
projected storage and demineralization losses over the next 20 years based on modeling 
conducted by Zone 7 staff.  

Table 9-10. Supply Required for Storage and Demineralization Losses (Acre-Feet)(a,b) 

Year 2005 
(Actual) 

2010 2015 2020 2025 2030 

Required from Zone 7 1,800 6,300 5,100 3,600 2,500 1,500 
(a) Based on an analysis completed by Zone 7 staff. 
(b) Storage losses will decrease over time due to insufficient water supplies (i.e., less filling) or if storage is filled (i.e., 

no need to fill). 

                                                 
56 Zone 7 staff used its newly developed water supply model to estimate the average and median recharge capacities 
along the Arroyo Mocho and Arroyo del Valle. This analysis indicated that the median and average were nearly 
identical at approximately 9,200 AF. Actual recharge may be significantly more or less than this estimate. 
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9.3.8 Total Projected Water Demand on Zone 7’s Existing Water Supply System 

Table 9-11 presents the total projected water demands within the Livermore-Amador Valley that 
would need to be met with Zone 7’s existing water supply system. As shown in Table 9-11, there 
is a high and a low water demand projection depending on whether additional water conservation 
(see Table 9-8) is included in the projection; this was done because Zone 7 does not have control 
over how much water savings can actually be realized at the retail level. 

Table 9-11 also shows that the supply required from Zone 7 to meet water demands within the 
Livermore-Amador Valley will increase by 25 percent (from 66,200 to 82,700 AF) without 
additional water conservation and by 14 percent (from 66,200 to 75,500 AF) with additional 
water conservation between 2010 and 2030. 

Table 9-11. Projected Normal Year Water Demands Used in this UWMP(a) 

Year 2005 
(Actual) 2010 2015 2020 2025 2030 

Retailers 38,912 44,100 47,200 53,300 58,300 61,000 
Zone 7 Retail 282 300 300 300 300 300 

Untreated 3,309 4,500 4,500 5,700 6,900 8,300 
Unaccounted-for 

Water 1,676 1,800 1,900 2,200 2,300 2,400 

Artificial Recharge 12,260 9,200 9,200 9,200 9,200 9,200 
Storage and 

Demineralization 
Losses 

1,800 6,300 5,100 3,600 2,500 1,500 

High Water 
Demand 58,239 66,200 68,200 74,300 79,500 82,700 

Water 
Conservation  0 -3,600 -7,200 -7,200 -7,200 

Low Water 
Demand  66,200 64,600 67,100 72,300 75,500 

(a) During single-dry and multiple-dry years, water demands will not include artificial recharge or storage losses because there 
will likely not be any artificial recharge or groundwater banking activities occurring. 
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10. WATER DEMAND MANAGEMENT MEASURES 
Water Code Section 10631 

The purpose of this chapter is to discuss Zone 7 Water Agency’s (Zone 7’s) water conservation 
or demand management program, which Zone 7 views as a critical element of any water 
resources strategy developed for the Livermore-Amador Valley. In 2008, Zone 7 became a 
signatory to the Memorandum of Understanding Regarding Urban Water Conservation in 
California (MOU) and therefore is a member of the California Urban Water Conservation 
Council (Council). As a Council member, Zone 7 has committed to make a good faith effort to 
implement the Best Management Practices (BMPs) in urban water demand management that are 
relevant to wholesale water agencies. Furthermore, Zone 7 is supporting the City of Livermore, 
the City of Pleasanton, Dublin San Ramon Services District, and California Water Service 
Company (collectively referred to as the “Retailers”) with other BMPs where feasible. A 
summary of the Council’s BMPs—based on the updated format—and Zone 7’s implementation 
efforts is presented in Table 10-1 below. Each demand management measure (DMM) category is 
discussed in more detail in the following sections. For the DMMs required for wholesalers, the 
Water Code Section 10631(f) designation is referenced in bold in each heading.  
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Table 10-1. California Urban Water Conservation Council Best Management Practices 
(BMPs) 

BMP Category and Description(a) 
 

Required 
for Zone 

7? 

Does Zone 7 
implement 

BMP? 
Foundational 
- Utility 
Operations 

Operations 1.1.1 Conservation coordinator (DMM L) Yes Yes 
1.1.2 Water waste prevention ordinances or 

terms of service 
No Yes 

1.1.3 Wholesale agency assistance to retailers 
(DMM J) 

Yes Yes 

Water Loss 1.2 System water audits and leak detection 
and repair (DMM C) 

Yes Yes 

Metering 1.3 Metering and volume-based billing 
(DMM D) 

Yes Yes 

Pricing 1.4 Conservation pricing (DMM K) Yes No 
Foundational - Education 2.1 Public educational programs  No Yes 

2.2 School educational programs No Yes 
OPTIONAL 
Programmatic - Residential 3.1-

3.5 
Residential assistance with leak 
detections, landscape water surveys, 
water-efficient appliances 

No Yes(c) 

Programmatic - CII(b) 4.1-
4.2 

Commercial, industrial, and institutional 
assistance with water demand reduction 

No Yes 

Programmatic - Landscape 5.1-
5.3 

Water demand reduction for large 
landscapes 

No Yes 

(a) CII = Commercial, Industrial, and Institutional 
(b) The Water Code Section 10631(f) designation of the Demand Management Measure (DMM) is noted in bold. 
(c) Zone 7 provides support in the implementation of landscape surveys and water-efficient appliances only. 
 

10.1 IMPLEMENTATION OF DEMAND MANAGEMENT MEASURES 

10.1.1 Foundational – Utility Operations 

10.1.1.1 Conservation Coordinator (DMM L) 

Zone 7 began implementation of this DMM in January 1992 after the adoption of the Zone 7 
Board Resolution 1506, which committed Zone 7 to the implementation and support of water 
conservation Best Management Practices “that are uniquely suitable for and beneficial to the 
Zone 7 area.” Zone 7 has had a full-time Water Conservation Coordinator (or equivalent) since 
1996. The contact information for the current full-time Water Conservation Coordinator is listed 
below: 
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Name and Title: Robyn Navarra, Water Conservation Coordinator 
Address:   100 North Canyons Parkway, Livermore, CA  94551 
Contact:   925.454.5065 (tel), 925.454.5726 (fax), rnavarra@zone7water.com 
 

The Water Conservation Coordinator is responsible for Zone 7’s conservation program planning, 
implementation, and evaluation, and for coordinating those efforts with the Retailers. Program 
activities, done in coordination with Zone 7's public outreach department, include community 
workshops and other events, school education programs, rebate and giveaway programs, and 
others. The Coordinator also serves in various conservation-oriented subcommittees in regional 
and state organizations, including the California Urban Water Association (CUWA) and the 
California Urban Water Conservation Council (CUWCC). Finally, the Coordinator tracks 
conservation-related state legislation and local ordinances and integrates them into the program 
development process to ensure timely compliance. Robyn Navarra has held the position since 
2008; she has ten years of experience in the water industry and over twenty years of experience 
in public outreach. Zone 7’s Public Information Officer, Boni Brewer, also plays a key role in 
Zone 7’s conservation efforts, overseeing the development of brochures, workshops, website 
messaging, newsletters, public events, and other forms of communication with the public. 
Contractors assist both the Water Conservation Coordinator and the Public Information Officer 
with their activities. Table 10-2 below summarizes funding for staff time on Zone 7’s 
conservation activities. 

Table 10-2. Funding for Zone 7 Staff Time on Conservation Activities 

Year 2005-06 2006-07(a) 2007-08 2008-09 2009-10 2010-11 
(Projected)

Number of Staff 
Involved 

3  3 3  2 2 2

Number of Equivalent 
Full-Time Position/s 

1  1 1 1.1 1.1  1.1 

Expenditures 82,000  32,000 99,000 93,000 89,000  90,000
(a) The reduced expenditure reflects staff transition in 2006-07. 

10.1.1.2 Water Waste Prevention 

This DMM is not directly applicable to Zone 7; however, Zone 7 does have a water conservation 
clause in its contracts with its retailer water supply agencies which states, “Zone 7 will undertake 
and support water conservation programs.  To that end, Zone 7 will develop, implement or 
participate in such programs and enter into agreements with other contractors and other entities 
to make more efficient use of water supplies through water conservation programs so long as 
such agreements serve a beneficial purpose to the residents of Zone 7.” To Zone 7’s knowledge, 
there are currently no general water waste ordinances in Zone 7’s service area; however, each of 
the cities served by Zone 7 has adopted water-efficient landscape ordinances as discussed in 
Section 10.1.5. The retailers also have water conservation plans/ordinances in place that take 
effect when their water demands cannot be met. Pleasanton’s Water Conservation Ordinance, for 
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example, lists the voluntary and mandatory reductions in water consumption that will be 
implemented under different “stages” of water supply reduction.  

10.1.1.3 Wholesale Agency Assistance (DMM J) 

As the water wholesaler for the Livermore-Amador Valley, Zone 7 supports the Retailers’ water 
conservation programs in five ways: 1) providing overall coordination of the conservation 
program for the entire area, 2) providing financial and technical assistance on retailer efforts in 
implementing BMPs in their service areas, 3) actively participating in regional and state water 
conservation organizations,  4) pursuing grant funding to benefit the Retailers, and 5) advising 
the Retailers on current legislative activities on water conservation. Zone 7’s Conservation 
Coordinator oversees conservation program planning for the service area and coordinates very 
closely with the Retailers’ equivalent staff members.  

To encourage BMP implementation in the service area, Zone 7 funds giveaways such as water 
conservation kits, sprinkler keys, and others (see Table 10-5); co-sponsors public information 
efforts, workshops, and conservation campaigns (e.g., Water-Wise Gardening program and 
California Water Awareness Campaign; see Table 10-5); and contributes to an accreditation 
program for training plumbers in water-efficient technologies to increase technical expertise in 
the service area. Through the Zone 7’s Conservation Coordinator’s active involvement in 
conservation-oriented subcommittees in regional and state organizations (see Section 10.1.1.1), 
she is able track conservation-related legislation, grant opportunities (e.g., Proposition 50), and 
technological developments that affect and benefit the Retailers.        

10.1.1.4 System Water Audits and Leak Detection and Repair (DMM C) 

Zone 7 implements this DMM by conducting a monthly audit of water production and delivery 
records to determine any losses within the transmission system. By comparing production 
amounts from Zone 7’s water treatment plants and wells to total deliveries to the Retailers and 
other customers, an overall water balance is calculated to identify possible meter problems and to 
detect leaks. For the period from 2005 through 2009, annual overall losses (“unaccounted-for 
water”) for Zone 7's system averaged 4% of total production (Table 10-3), which is within a 
reasonable range given that the error in meter readings is estimated at ±2-3%. However, Zone 7 
plans to investigate the cause for the apparent increase in unaccounted-for water that began in 
2003 (see Section 9.3.4) as part of the Water System Master Plan update. 
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Table 10-3. Zone 7 Treated Water Production, Deliveries, and Unaccounted-for Water (Acre-Feet) 

  2005 2006 2007 2008 2009(c) 

Total Production 40,869 41,794 45,384 44,901 40,216
Total Delivery 39,194 40,730 43,444 43,252 38,316
Unaccounted-for Water(a) 1,675 1,064 1,940 1,649 1,900

Unaccounted-for Water (%)(b)  4.1% 2.5% 4.3% 3.7% 4.7%

Average      3.9%
(a) Total production minus total delivery. 
(b) (Unaccounted-for water in acre-feet/Total production in acre-feet) x 100%. 
(c) Total production for 2009 is net of groundwater demineralization concentrate losses. 

 
All facilities served by Zone 7 are metered. Raw and treated water meters are inspected and 
calibrated annually as part of Zone 7’s preventive maintenance program. Flows in Zone 7’s 
major facilities are monitored continuously via a SCADA system, which facilitates the detection 
of leaks and other problems in the system. Any reports of leaks are investigated immediately and 
corrected.  

10.1.1.5 Metering and Volume-Based Billing (DMM D) 

All water sales by Zone 7 are metered, and wholesale and retail customers are billed based on 
volumes delivered. Meters are read every month and bills are issued monthly. 

10.1.1.6 Conservation Pricing (DMM K) 

Under the Council’s new format, this DMM is directed towards retail agencies. However, 
conservation pricing applies to both retailers and wholesalers in the Water Code. As noted 
previously, Zone 7 is primarily a wholesaler for four major water providers that in turn sell water 
to homes and businesses; however, Zone 7 does provide water directly to six retail customers, 
whose demand is approximately 1% of the total demand for the service area. These retail 
customers, like the wholesale customers, are similarly billed based on a tiered rate structure that 
reflects reduced unit costs with increasing consumption as required for cost-recovery purposes, 
and not for water conservation purposes.    

10.1.2 Foundational – Education 

10.1.2.1 Public Programs  

Zone 7 has been implementing programs to inform and educate the general public about the 
value of water and to promote water conservation for many years. These programs include 
meetings with community, political, and business leaders to increase their level of  awareness 
about water issues; establishing a cooperative relationship with the media by responding 
promptly to requests for information and being forthright in any dealings with them; making 
presentations to community organizations and participating at community events such as Earth 
Day celebrations, the Livermore Wine Country Festival, Home and Garden Shows, and the 
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annual Alameda County Fair; and developing and distributing a variety of educational media 
(newsletters, water conservation tools, CDs, etc.) to residents in the service area. In addition, 
Zone 7 has been making contributions to regional and state water conservation campaigns and 
other efforts. These activities, and the associated expenditures, are discussed further below and 
summarized in Tables 10-4 and 10-5. 

Table 10-4. Summary of Zone 7’s Public Information Programs – Number of Events 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Events 2005-
06 

2006-
07 

2007-
08 

2008-
09 

2009-
10 

2010-11 
(Projected) 

Community events 15 20 23 25 27 28
Water-Wise Gardening Workshops  - - - 3 3 3
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Table 10-5. Summary of Zone 7’s Expenditures for Public Programs 
 

Program 2005-06 2006-07 2007-08 2008-09 2009-10 2010-11 
(Projected) 

Public Information 
Water-Wise Gardening 
Website and CDs 

$10,500   $6,500 $5,000 $5,000

Community Events - 
Contractor Support 

$30,000 $56,750 $45,000 $48,700 $48,200 $48,200

Water Conservation Postcards   $17,000 $17,000 $17,000 $17,000
Waterways Newsletters   $75,000 $75,000 $75,000 $75,000
Conservation Fliers for 
Businesses 

   $2,000    

Classroom Presentations $66,000 $62,700 $65,000 $68,500  $75,000  $75,000
Subtotal $106,500 $119,450 $202,000 $217,700 $220,200 $220,200

Contributions to State/Regional Conservation Campaigns 
Water Saving Heroes Regional 
Campaign 

  $15,000      

East Bay's Bringing Back the 
Natives Garden Tours 

  $2,000   $1,000  

California Water Awareness 
Campaign 

  $2,050 $1,500 $2,050 $2,050

Water Conservation Showcase 
Sponsorship 

$500   $500 $750 $750

San Francisco Estuary Project   $1,500      
Subtotal $500 $0 $20,550 $2,000 $3,800 $2,800

Giveaways 
Drought-tolerant Poppy Seed 
Packs 

   $1,000    

Toothbrushes with Water 
Conservation Message 

   $1,200 $754 $761

Water Conservation Kits    $1,800    
Sprinkler Keys    $3,060 $1,875  

Subtotal $0 $0 $0 $7,060 $2,629 $761
TOTAL $107,000 $119,450 $222,550 $226,760 $226,629 $223,761
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Water-Wise Gardening Program: Much of Zone 7’s 
service area includes residences with landscaped yards. In 
2003, Zone 7 worked with a software developer to develop a 
Water-Wise Gardening instructional CD for free distribution 
to residents in its service area to support attractive yet water-
efficient landscapes based on climate and other conditions 
specific to the Tri-Valley area. An additional set of 3,000 
CDs was produced in 2005. This CD was updated and 
converted to a web-based version in 2008, providing 
increased functionality and additional information. During 
calendar year 2009, the website had nearly 3,000 unique 
visitors. In addition to the website, which replaces the 
costlier and out-of-date CDs, Zone 7 has also been 
conducting—in  cooperation with the Retailers—hands-on 
Water-Wise Gardening workshops since 2008 in all three of 
the cities served by Zone 7. Finally, Zone 7 has created a 
"Perfect Plants for Our Valley" brochure that focuses on 
water-use efficiency.  

Community Events: Zone 7’s public outreach activities 
have increasingly focused on water conservation over the 
years. The Water Conservation Coordinator and/or the 
Public Information Officer participate in community events 
such as: Home and Garden Shows, Earth Day events in 
Livermore and Pleasanton, the Livermore Wine Festival, the annual Alameda County Fair, 
Dublin Pride Week, and others. At these events, Zone 7 staff conduct "how-to" conserve 
demonstrations, display educational posters, and are available to answer questions about water 
issues and to hand out giveaways (described below). In addition, Zone 7 has been hosting 
conservation displays at local libraries.  

Water Conservation Postcards: Starting in FY 2007-08, Zone 7 has been annually mailing out 
a postcard each autumn advising residents throughout the service 
area to adjust their irrigation system timers and irrigation schedules, 
reviving a program that was first implemented in FY 2004-05. The 
postcards are distributed to more than 60,000 addresses targeting 
single-family homes. 

Waterways Newsletters: Although Zone 7’s area-wide newsletters 
(mailed to approximately 80,000 commercial and residential 
customers) cover a variety of topics, all include at least some water 
conservation messaging. A number of newsletters has predominantly 
covered water conservation, including one devoted to local water 
saving heroes. Each of the three newsletters costs approximately 
$25,000 for design, printing and mailing ($75,000 annually), plus in-
house staff time for writing/editing (15-18 hours per newsletter). 
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Business-Targeted Outreach: Since the previous UWMP, Zone 
7 has been increasing overall outreach to local businesses.  In FY 
2006-07, Zone 7 staffed a table with conservation information 
during an environmental-awareness event for employees of Carl 
Zeiss Meditec in Dublin and sponsored an irrigation workshop 
for landscape professionals with key messages including water 
conservation. In FY 2008-09, Zone 7 staffed a water conservation 
booth at Sybase’s Health & Wellness Expo that drew 800 
employees. Staff also made presentations on water conservation 
to the Pleasanton Chamber of Commerce’s Leadership 
Pleasanton class and to employees at Life Technologies in 
Pleasanton. Furthermore, Zone 7 spearheaded an effort with the 
retailers to distribute water conservation fliers geared to local 
businesses through inserts in three different Chamber of 
Commerce newsletters. Zone 7 paid approximately $2,000 for the development and printing of 
the fliers and retailers paid to have them included as inserts. Zone 7 staff made conservation 
presentations to two Rotary Clubs during 2008-09. Finally, in FY 2009-10, the Large Landscape 
Audit Survey program was piloted by Zone 7 and the retailers, targeting the highest 20% non-
residential water users in the area (see Section 10.1.5).  

Contributions to Regional and State Campaigns: Zone 7 contributed $15,000 to the Water 
Saving Heroes Bay Area regional campaign in FY 2007-08, and has contributed $1,000-2,000 to 
the East Bay’s Bringing Back the Natives garden tour over the last few years. Zone 7 also 
contributes about $1,500-2,000 annually to the California Water Awareness Campaign, which in 
2008 launched the Nice Save! campaign. Zone 7 has been a regular co-sponsor of the annual 
Water Conservation Showcase held at the Pacific Energy Center in San Francisco, which 
provides information on water-conserving strategies to building designers, managers and 
operators; Zone 7 water conservation materials are also distributed at this event. Locally, in 
2008, 2009, and 2010, Zone 7 co-sponsored the nine-week Family Fun Film Festival at the Regal 
Hacienda Cinemas in Dublin as a way to disseminate water conservation messages, including 
those developed by the regional Water Saving Heroes campaign; this event facilitated outreach 
to several thousand children and adults. 

Giveaways: An increasing number of giveaways at 
community events (e.g., workshops, fairs, etc.) are 
associated with water conservation, including: 
drought-tolerant poppy seed packs, toothbrushes with 
conservation messages, dye tabs to detect toilet leaks, 
water-conserving showerheads and aerators, sprinkler 
keys (to reduce over-spraying), and magazines with 
water-wise gardening information. Over the last two 
fiscal years, Zone 7 has spent about $10,000 on 
giveaways. In addition, Zone 7 developed a 
demonstration model on fixing toilet leaks in 2009. 
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10.1.2.2 School Programs (DMM H) 

Starting in September 2002, Zone 7 has been implementing an extremely progressive school 
education program. As the regional water wholesaler, this program provides regional consistency 
of water education messages. Zone 7 coordinates its efforts with the Retailers in furnishing water 
conservation and educational materials to area schools, and also works directly with primary and 
secondary schools. Water education literature, facility tours, teachers’ aides, and classroom 
presentations are provided by Zone 7 at no charge. Zone 7 also actively participates in school 
assemblies and science fairs. The numbers of classroom presentations, assemblies, and science 
fairs that Zone 7 engaged in over the last five years are presented in Table 10-6. These types of 
activities reached approximately 8,250 students in the 2009-10 school year alone. 

Table 10-6. Numbers of Classroom Presentations, Assemblies, and Science Fairs 

Grades 
Year 

Actual Planned 
2005-06(b)  2006-07 2007-08 2008-09 2009-10(a) 2010-11 

K-3(c)  47 50 76 109 280 280
4-6(c)  15 15 62 49 60 60

7-8(d)  5 5 5 5 1 3

High School(e) 2 2 2 3 2 3

              

Expenditures(f) $66,000  $62,700 $65,000 $68,500 $75,000  $75,000 
(a) Reflects a large increase due to efficiency measures and to Zone 7’s taking on classes previously handled by DSRSD. 
(b) Includes development of revised curriculum introduced in 2006-07 school year and at outreach events. 
(c) Number of classroom presentations. 
(d) Number of school assemblies. 
(e) Number of science fairs/other events. 
(f) These are Zone 7 contract costs only and do not reflect in-house staff time. 
 

Approximately 25 percent of classroom presentations deal exclusively with water conservation, 
with the remainder dealing with other water resource topics such as groundwater management, 
watershed protection, and others. However, starting in school year 2007-08, classroom 
presentations have included a conservation message at the beginning and end of every classroom 
visit, regardless of the specific subject matter. The 50-minute presentations use grade-level 
appropriate printed materials from the Water Education Foundation, Zone 7, and the Retailers; 
engaging demonstrations and hands-on activities are also part of the presentations. Teachers are 
provided with a water resource directory for further exploration of water issues in their 
classroom and copies of Zone 7 lesson plans. After each presentation, teachers are asked to 
complete evaluation forms designed to assess the effectiveness of the presentation and solicit 
suggestions for improvement. Zone 7 has been receiving overwhelmingly positive feedback from 
teachers, citing the relevance of the materials to state educational requirements and the high 
information retention rate amongst students—especially when it comes to water conservation 
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principles. While classroom presentations have historically targeted younger students, in 2010, 
Zone 7 began developing additional curricula for higher grade levels (middle to high school) 
dealing specifically with conservation among other topics. In addition, Zone 7 has been 
providing Water for Tomorrow magazines, developed by the Association of California Water 
Agencies (ACWA) and National Geographic, to middle school and high school science teachers 
as supplemental educational materials on the value of water and how it impacts people in 
California.  

Zone 7’s classroom curricula meet state education framework requirements in the following 
areas: Life, Earth and Physical Sciences, Ecology and Biology, Earth and Life History, Shaping 
the Earth’s Surface and Investigation and Experimentation. Requirements for these areas are 
different at each grade level and are met through the use of printed materials appropriate for each 
grade level, instruction from a credentialed teacher, and demonstration of key concepts.   

The impact of school education programs on water use can be estimated by assuming that 
students who are exposed to such programs reduce their water use through behavioral changes. 
These changes include simple acts such as turning the water off while brushing teeth and 
washing hands, and taking shorter showers. Students may also contribute to further water 
conservation efforts by encouraging their parents to turn off the hose while washing cars and to 
water their lawns for shorter times and earlier in the day, and by reporting leaks and drippy 
faucets to their parents. Zone 7 estimates that the actions described above could result in a net 
reduction in water use between 5 to 10 gallons per day (gpd) per student, potentially resulting in 
a water savings for 2009-10 of: 

8,250 students x 5-10 gpd x 365 days/year = 15-30 million gallons saved per year or 46-92 AFA. 

10.1.3 Programmatic – Residential 

As noted above, BMPs under this category are optional; nonetheless, as a wholesaler, Zone 7 is 
supporting the Retailers on programs that are related to these BMPs. 

10.1.3.1 Water Survey Programs for Single-Family Residential and Multi-Family Residential 
Customers 

As a treated water wholesaler, Zone 7 does not directly serve single-family or multi-family 
residential customers. Zone 7 is currently not involved in water survey programs for residential 
customers.  

10.1.3.2 Residential Plumbing Retrofit 

In partnership with its retailers, Zone 7 is funding and managing a program that distributes high-
quality low-flow showerheads (rated at 2.0 gallons per minute [gpm] or less), toilet displacement 
devices, toilet flappers, and faucet aerators (rated at 0.5 gpm or less) to residences requesting 
them for free. Zone 7 distributes a limited number as prizes at public outreach events while the 
retailers distribute them upon request from customers. In addition, rebates are provided for high-
efficiency washers and toilets as described in the next two sections. These giveaways and rebates 
are advertised on Zone 7 and Retailers’ websites and mailer inserts, and at public events. 
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10.1.3.3 High-Efficiency Washing Machine Rebate Programs 

The High-Efficiency Clothes Washer Rebate Program has been available to Livermore-Amador 
Valley water customers since 1999. Until June 2007, Zone 7’s program was a service area- 
specific program. In 2008, Zone 7 partnered with other San Francisco Bay Area water agencies 
and Pacific Gas and Electric (PG&E) on a regional strategy to increase water and energy 
efficiency. Referred to as the “Bay Area Regional High-Efficiency Washer Rebate Program,” 
this effort has increased program visibility with the public and with appliance retailers 
throughout the region. Over the last five years, rebate amounts have ranged between $50 to $125 
for the water portion of the rebate, depending on the water efficiency level of the eligible clothes 
washer model. In 2008, a grant from Proposition 50 (Water Security, Clean Drinking Water, 
Coastal and Beach Protection Act of 2002) contributed $50 towards each rebate; however, funds 
were exhausted in 2009. Over the last five years, Zone 7 has provided 9,749 rebates, with a total 
of 153 AF of water saved as shown in Table 10-7. Zone 7 plans to continue to implement this 
DMM. 

 Table 10-7. High-Efficiency Washing Machine Rebate Program 
 

 Fiscal Year 2005-06 2006-07 2007-08 2008-09 2009-10 Total 
Rebate Amount ($) 50 or 100 50 or 100 50 or 100 90 or 125 90 or 125   

No. of Rebates Paid       1,673        1,679          880         2,838         2,679          9,749 

Rebate Expenditures ($)(a) $15,125 $150,000 $81,850 $346,665 $334,875 $928,515

Rebate Processing Costs 
($)(b) 

$18,582 $19,522 $11,896 $17,028 $20,659 $87,687

Water Savings (AFA)(c)            26             26            14              44              42             153 
(a) Amount spent on rebates only; includes CALFED grant of $50/rebate. 
(b) Program Administration Fees paid to administrator. 
(c) Based on an estimated annual savings of 5,100 gallons/machine from the THELMA study. 

 

10.1.3.4 Residential High-Efficiency Toilet Replacement Program  

Zone 7 began an Ultra-Low Flush Toilet (ULFT) rebate program in 1994, offering financial 
incentives to replace toilets that use 3.5 gallons-per-flush (gpf) or higher with a ULFT that uses 
only 1.6 gpf. In July 2008, Zone 7 upgraded the program to a High-Efficiency Toilet (HET) 
replacement program, reflecting technical advancements and the availability of toilets that use 
1.28 gpf or less. The program was also expanded to include commercial and multi-family 
residential customers in 2010. Table 10-8 shows a summary of the number of rebates, 
expenditures, and estimated annual water savings for the toilet replacement program. 
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Table 10-8. Ultra-Low Flush and High-Efficiency Toilet Rebate Program 

Fiscal Year 2005-06 2006-07 2007-08 2008-09 2009-10 Total 

Rebate Amount (maximum) $75 $75 $90 $150  $150   

No. of Rebates Paid          394          412          568         1,273          1,059         3,706 

Rebate Expenditures ($)(a) $30,304 $30,900 $60,000 $190,950 $141,750 $453,904

Water Savings (AFA)(b)            18            18            20              48               43            147 
(a) Amount spent on rebates only. 
(b) For 2005-2007: based on an estimated savings of 40 gallons/day per ultra-low flush toilet (ULFT) per household. For 2008-

2010: based on an estimated savings of 30 gallons/day per ULFT and 36 gallons/day per high-efficiency toilet (HET) per 
household (the revised numbers reflect updated data from more recent studies). 

 

Between July 2005 and July 2008, 1,374 rebates were provided in the Zone 7 service area for 
ULFTs/HETs. Due to popular demand, funding for the toilet replacement program was more 
than tripled in July 2008, allowing for the distribution of approximately 2,332 rebates for 
ULFTs/HETs between July 2008 to June 2010. ULFTs were slowly phased out starting in mid-
2008.   

Zone 7, in cooperation with the retailers, administers the HET program. To streamline the 
process, online application and electronic filing for the HET rebate became available in 2010.  

Currently, Zone 7 and the retailers are developing a program that would fund and facilitate the 
direct installation of HETs in disadvantaged communities in the service area.   

To further promote water conservation, Zone 7 provided $9,000 in funding in 2010 towards 
GreenPlumbers USA, an accreditation program that trains plumbers in water-efficient 
technologies. Among other benefits, the accredited plumbers from the program will be placed on 
a short-list of eligible plumbers for hire in the direct HET installation program under 
development for disadvantaged communities. As of 2010, six plumbers have been accredited in 
the Zone 7 service area. Zone 7 plans to continue to support this program.  

10.1.4 Programmatic – Commercial, Industrial, and Institutional Accounts 

As a wholesaler, Zone 7 normally deals with retail water supply agencies rather than individual 
Commercial, Industrial, and Institutional (CII) customer accounts; however, Zone 7 does have 
one commercial account and four institutional accounts. These accounts represent only a small 
fraction (approximately 1%) of Zone 7’s total treated water deliveries. Nonetheless, in 2009, 
Zone 7 began implementing a program that offers water conservation programs aimed 
specifically at CII accounts, including free outdoor water audit surveys for the top 20% 
commercial water account users (see Section 10.1.5) and free indoor and outdoor water audit 
surveys to schools in the Tri-Valley area. Schools that upgrade their irrigation hardware are 
funded at 100%, while other CII customers are given up to $5,000 in matching funds. As another 
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component of the CII water audit program, Zone 7 has assisted the Alameda County Green 
Business Program in providing water audits to businesses seeking certification.     

10.1.5 Programmatic - Landscape 

This DMM is not applicable to Zone 7 since it does not directly serve any large landscape 
customers. However, Zone 7 has been supportive of efforts to reduce water consumption for 
large landscapes in its service area. Over the years, Zone 7 has conducted landscape irrigation 
workshops for contractors and parks maintenance personnel. Zone 7 has also partnered with one 
of the Retailers, California Water Services Company, in funding a landscape audit of area 
schools. In April 2004, Zone 7 and the Department of Water Resources installed a California 
Irrigation Management Information System (CIMIS) station in the service area. The CIMIS 
station assists landscape professionals in determining an appropriate irrigation schedule for the 
properties they manage, leading to more efficient water use. The data obtained from this station 
is also available for use by any irrigation customer in developing a water budget. The 
approximate cost for the CIMIS station installation project was $15,000 and Zone 7 continues to 
provide monthly maintenance and communication equipment to the unit.  

More recently, in 2009, Zone 7 led the development and implementation of the Large Landscape 
Survey Audit Support pilot program for CII water users. Based on the water consumption data 
provided by retailers, the highest 20% non-residential water users in the Livermore-Amador 
Valley were identified and offered a free water survey on all pre-existing landscapes. The survey 
is conducted according to the State Model Efficient Landscape Ordinance guidelines, codified in 
Title 23 of the California Code of Regulations (Sections 490-492), as required by the Water 
Conservation in Landscaping Act (Government Code, Section 65591 et seq.). Landscape plans, 
including irrigation system layout and scheduling, are reviewed for efficiency. A list of 
recommended improvements is provided to the customer, accompanied by an incentive program 
(matching funds up to $5,000) to assist the customer in implementing the recommendations.  

Each of the cities within Zone 7's service area has adopted water-efficient landscape ordinances.
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11. PLANNED WATER SUPPLY PROGRAMS AND 
PROJECTS 

Water Code Section 10631(h) 

The purpose of this chapter is to discuss the programs and projects Zone 7 is undertaking to 
ensure that a reliable and high-quality water supply is available to meet the demands of the 
Livermore-Amador Valley.  

In November 2009, Zone 7 Water Agency (Zone 7) completed an evaluation of the ability of 
existing water supplies and the existing conveyance, treatment, and transmission system 
(existing facilities) to meet water demands through buildout of adopted general plans. A revised 
analysis was also completed in July 2010.57,58 Both analyses indicated that Zone 7’s water supply 
is at risk and subject to a very uncertain future due to recent court rulings, biological opinions 
associated with the Sacramento-San Joaquin Delta (Delta), and climate change.  

11.1 LONG-TERM “DELTA FIX” 

Zone 7 currently has a long-term contract with the Department of Water Resources (DWR) for a 
maximum annual amount of 80,619 acre-feet (AF) of Table A water from the State Water Project 
(SWP). As described in Chapter 5, this source represents over 80% of Zone 7’s supply and is 
therefore critical to the overall reliability of Zone 7’s water system. Each year, DWR allocates a 
portion of this annual amount—up to 100%—depending on 
hydrologic conditions, DWR’s operation of the SWP, and 
legal and environmental constraints. 

From 2005 to 2009, DWR reduced the projected long-term 
average allocation of Table A water from approximately 76% 
to 60% due to projected impacts associated with pumping 
restrictions in the Delta and climate change. This decrease in 
reliability from the SWP has reduced Zone 7’s sustainable 
water supplies by approximately 12,900 acre-feet (AF).59    

As a contractor of the SWP, Zone 7 is working very closely 
with DWR and other water agencies, environmental groups, 
and regulators to develop the Bay Delta Conservation Plan 
(BDCP) and the Delta Habitat Conservation and Conveyance 
Plan (DHCCP). The goal of the BDCP is to provide for both 
species/habitat protection and improved reliability of water 
supplies from the Delta. The purpose of the DHCCP is to 
develop alternatives for conveying SWP (and Central Valley Project) water across the Delta in 
                                                 
57 Zone 7 Water Agency, 2009. Interoffice Memo – Water Supply Update. November 18. 
58 Zone 7 Water Agency, 2010. Water System Master Plan Update to the Zone 7 Board of Directors. July 21.  
59 Reduction = 80,619 AF x (76% - 60%) 
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an environmentally sound manner.  The DHCCP will develop an Environmental Impact Report 
(EIR)/Environmental Impact Study (EIS), along with the preliminary design needed to support a 
decision and ultimately to construct alternative Delta Conveyance facilities that would result in 
increased reliability.  

11.2 WATER SYSTEM MASTER PLAN UPDATE 

Zone 7 staff is diligently working with Zone 7’s water supply retailers to develop a Water 
System Master Plan (WSMP) that will provide a flexible roadmap to meet the water supply 
needs of the Livermore-Amador Valley through buildout of adopted general plans. As part of 
this work effort, Zone 7 staff developed an extensive list of potential water supply options in 
parallel with the efforts to develop a Delta Fix as described above. A copy of this list is provided 
in Appendix E. Zone 7 expects to complete the WSMP update in early 2011. 

A few of the larger water supply projects include, but are not limited to, the following: 

 Recycled water 
 Long-term or permanent water transfers 
 Desalination 

Each of these is discussed in more detail below. 

11.2.1 Recycled Water 

Zone 7 does not currently produce or distribute recycled water 
directly; however, two local water supply retailers (City of 
Livermore [Livermore] and Dublin San Ramon Services 
District [DSRSD]) have developed significant recycled water 
systems. Although small in comparison to Zone 7’s other water 
supply sources,60 recycled water is an important component of 
the total supply portfolio for the Livermore-Amador Valley as it 
represents a reliable drought-resistant supply. 

As part of the WSMP and Zone 7’s support for recycled water 
use, Zone 7 is working closely with Livermore, DSRSD, the 
City of Pleasanton (Pleasanton), and California Water Service 
Company (Cal Water) (collectively, the “Retailers”) to review 
the potential for increasing recycled water use within the 
Livermore-Amador Valley. Based on a preliminary review of 
existing facilities and available wastewater (see water supply 
options list in Appendix E), it appears that approximately 3,400 
AF of additional recycled water could be produced without 

                                                 
60 DSRSD and Livermore project that they will produce a combined total recycled water supply of approximately 
5,900 AF, which is less than 10% of Zone 7’s other water supplies. 

Zone 7 is working with the Retailers 
to evaluate increasing local recycled 
water supplies, which could provide 
3,400 to 17,300 AF of new supply. 
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storage and that as much as 17,300 AF could be produced if sufficient storage were available.  

Zone 7 will continue to work with the Retailers to review the merits of increased recycled water 
use in the Livermore-Amador Valley and identify potential opportunities for storage. As part of 
this review, Zone 7 will also ensure that water quality goals for the Main Basin are achieved and 
additional mitigation is provided if necessary. The Salt Management Plan will be updated to 
reflect any relevant changes. Additional information on recycled water is provided in Chapter 14. 

11.2.2 Long-Term or Permanent Water Transfers 

 Zone 7 is also working with other Bay Area water agencies 
to review the potential for purchasing long-term water 
transfers that could be wheeled to Zone 7 without using the 
Delta. One example would be working with the East Bay 
Municipal Utility District (EBMUD) to purchase a water 
supply north of the Delta that would be diverted from the 
Sacramento River at the Freeport Regional Water Project 
intake, wheeled through EBMUD facilities and delivered to 
Zone 7 through a new EBMUD/Zone 7 intertie. Preliminary 
estimates indicate that this project could provide Zone 7 with 
as much as 14,000 AF per year of new water supply in dry 
years when EBMUD would be utilizing the Freeport Project. 

11.2.3 Desalination 

In June 2010, Zone 7 officially joined the Bay Area 
Regional Desalination Project (BARDP). The BARDP 
is a joint effort between five Bay Area water agencies 
to evaluate the feasibility of a regional desalination 
facility. As a partner in the BARDP, Zone 7 is 
evaluating the feasibility of receiving up to 11,200 AF 
from the BARDP during normal years, and 5,600 AF 

during dry years, when the other agencies will have a demand for desalinated water.  

Among other benefits, desalinated water offers the significant benefits of providing a drought-
resistant supply to Zone 7 and diversifying Zone 7’s water supply portfolio; thereby, increasing 
system reliability. The most likely scenario is that water would be wheeled through EBMUD’s 
distribution system; Zone 7 would receive treated water at a proposed intertie in the western part 
of its service area.  

Additional information on desalination and the BARDP is provided in Chapter 12. 

11.3 KEY WATER SUPPLY FACILITY IMPROVEMENTS 

In addition to the procurement of new water supplies, Zone 7 is also in the process of improving 
its facilities to reduce system losses and increase capacity. As noted previously, Zone 7 plans to 
undertake an investigation to reduce unaccounted-for water from 4% to 2% of total demand. 

Zone 7 joined the BARDP in June 2010 to evaluate 
the potential for receiving up to 11,200 AF of new 

water supply 
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Zone 7 

Zone 7 is reviewing intertie options with 
EBMUD that could facilitate non-Delta 
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water supply 
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Two key projects designed to increase system capacity include expansion of surface water 
treatment capacity and increased artificial recharge via the Chain of Lakes, as described below.  

11.3.1 Expansion of Surface Water Treatment Capacity 

Between 2004 and 2007, Zone 7 completed design of the Altamont Water Treatment Plant 
(AWTP) and Altamont Pipeline (APL), and awarded a contract for constructing the first half of 
the APL, called the Livermore Reach, in April 2008. Zone 7 completed construction and testing 
of the Livermore Reach in September 2009.61  

Based on a slower than anticipated growth in M&I 
water demands and the concerns over capital and 
energy costs, Zone 7 decided to conduct a peer review 
of the proposed AWTP site and treatment process 
before proceeding with construction. The peer review 
was completed in December 2009.62 Based on the 
analysis completed, the only viable alternative to the 
existing AWTP site was an expansion of the existing 
Patterson Pass Water Treatment Plant (PPWTP). The 
analysis also indicated that economics alone would not 
necessarily determine whether expanding the PPWTP 
is better for Zone 7’s long-term needs because the 
difference in costs between the two options is within 
the contingency estimates typically used for planning 
purposes for Zone 7’s Capital Improvement Program 
(CIP).  

Other factors that Zone 7 staff will evaluate, as part of the proposed Water System Master Plan, 
will likely drive the decision to either construct the proposed AWTP, expand the PPWTP, or 
neither. The major factors influencing this decision include anticipated M&I water demands 
(including 20% conservation by 2020 and peak day demands), capacity available in the South 
Bay Aqueduct (SBA), and revision of existing policies and criteria. 

11.3.2 Increased Artificial Recharge via the Chain of Lakes 

As previously discussed in Chapter 5, the Chain of Lakes 
refers to a series of ten mined out or active gravel quarry pits 
that have been or will be converted into surface water storage 
facilities and/or groundwater recharge basins once mining 
has been completed. The ten quarry pits or lakes are named 
Cope Lake, and Lakes A through I. Zone 7 currently owns 
only Cope Lake and Lake I, but expects to take ownership of 
                                                 
61 Zone 7 constructed the Livermore Reach first because it provided a valuable interconnection within Zone 7’s 
existing transmission system regardless of whether Zone 7 constructed the AWTP or remaining portion of the APL. 
62 WQTS, 2009. Peer Review of the Altamont Water Treatment Plant Site and Treatment Process Report. 

Zone 7 is evaluating the potential for either 
building a new water treatment plant or 

expanding an existing water treatment plant. 

Zone 7 is evaluating enhanced artificial 
recharge using Lakes H and I. 

Lake 
H 

Cope 
Lake 

Lake I 
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Lake H sometime within the next five years. It is anticipated that the other seven lakes will not 
be dedicated to Zone 7 until after 2030.  

Once Zone 7 owns both Lakes H and I, Zone 7 will have the ability to direct surface water, with 
a new diversion structure, into Lake H. Water would then flow into Lake I through an existing 
conduit and then recharge into the Main Basin. This enhanced recharge will greatly improve the 
likelihood of having sufficient water in the local groundwater basin to meet projected water 
demands during drought conditions. The addition of surface water to the lakes will also help 
offset evaporative losses from the groundwater basin due to the existence of the gravel quarry 
pits, and help protect the groundwater basin from salt build-up.  

11.4 NEW SUPPLY ASSUMPTIONS FOR THE UWMP 

Zone 7 is committed to providing a reliable supply of high quality water to the Livermore-
Amador Valley, and the WSMP is a key program necessary to meet this goal in the face of an 
uncertain future. Through development of the WSMP and development of new water supplies, 
Zone 7 is confident that implementation of the WSMP will provide sufficient water supplies to 
meet the needs of existing and future customers.  

Based on a review of potential new water supplies (see Appendix E and discussion in previous 
sections), Zone 7 anticipates that it can secure a new water supply to reliably meet projected 
demands. The amounts of these new water supplies are summarized in Table 11-1. As indicated 
in the table below, 10,500 AF of new supply is projected to be available during normal water 
years, while 6,100 AF of new supply would only be available during dry years; these values are 
based on the estimated demands to be met by Zone 7. Base years were chosen to match those of 
the SWP. As will be shown in Chapter 16, the projected supplies in Table 11-1 are included in 
the supply and demand comparison for planning-level purposes in this UWMP.  

Table 11-1. Projected New Water Supply 

Water Year Type Base Year(s) 

2020 to 2030 

Yield, AF % of Normal 

Normal 1942 10,500 100% 

Single-Dry 1977 6,100 57% 

Multiple-Dry 
Year 1 to 5 

(1988 to 1992) 
6,100 57% 
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12. DEVELOPMENT OF DESALINATED WATER 
Water Code Section 10631(i) 

The purpose of this chapter is to describe the efforts being undertaken by Zone 7 Water Agency 
(Zone 7) in exploring the feasibility of a regional desalination project in partnership with other 
water agencies in the San Francisco Bay Area (Bay Area). Zone 7’s desalination (or 
demineralization) of its groundwater supply, which was implemented in 2009, is discussed in 
Chapter 6.  

12.1 OVERVIEW 

Since 2003, the Bay Area’s four largest water agencies—Contra Costa Water District (CCWD), 
East Bay Municipal Utility District (EBMUD), San Francisco Public Utilities Commission 
(SFPUC), and Santa Clara Valley Water District (SCVWD)—have been working together to 
evaluate the feasibility of a regional desalination facility to improve water supply reliability for 
the more than five million people served by these agencies. The project, called the Bay Area 
Regional Desalination Project (BARDP), has the following benefits63: 

 minimize potential adverse environmental impacts associated with the construction of 
separate desalination plants in close proximity to one another and construction of other 
new facilities; 

 provide substantial cost savings through economies of scale, such as pooling resources 
and sharing of project administration, as compared to individual projects conducted 
separately by the agencies;  

 promote a strong regional cooperation concept by joint ownership, operation, and 
management of a regional desalination facility that will serve the needs of multiple water 
providers in northern California;  

 provide water during emergencies such as earthquakes or levee failures; 
 provide a supplemental water supply source during extended droughts; and  
 allow major facilities, such as treatment plants, water pipelines, and pump stations, to be 

taken out of service for maintenance or repairs.  

The BARDP is primarily intended to provide dry-year or emergency supply to the agencies 
above. Zone 7 was invited to join the BARDP in March 2010 as a potential recipient of 
desalinated water during normal and dry water years, and officially joined in June 2010.  

                                                 
63 MWH, 2010. Bay Area Regional Desalination Project: Pilot Testing at Mallard Slough – Pilot Plant Engineering 
Report. 
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12.2 COMPLETED WORK 

A Pre-Feasibility Study64 was conducted for the BARDP in 2003, which found that a regional 
desalination facility in the Bay Area is feasible. A Feasibility Study65 subsequently completed in 
June 2007 identified at least three Bay Area locations that are suitable for siting such a facility: 
east Contra Costa (Bay/Delta water), near the Bay Bridge in Oakland (Bay seawater), and on the 
western shore of the San Francisco peninsula (ocean seawater). Institutional options (e.g., Joint 
Powers Authority), institutional mechanisms, criteria for the evaluation of optimal desalination 
sites, and public stakeholder outreach for the BARDP were also part of the scope of the 
Feasibility Study.  
 
A pilot test at CCWD’s Mallard Slough Pump Station site—located in east Contra Costa 
County—was recommended to collect data on technical feasibility, assess the potential 
environmental impacts, and fill in the data gaps on the desalination process in an estuarine 
environment. The Pilot Study63 was started in October 2008 and continued through April 2009; it 
evaluated two types of ultra-filtration pre-treatment membranes, two types of reverse osmosis 
(RO) membranes, and one nanofiltration membrane. In addition, the Pilot Study developed cost 
estimates for the desalination plant construction and operation.  
 
The BARDP received funding from Proposition 50 (the Water Security, Clean Drinking Water, 
Coastal and Beach Protection Act) for both the Feasibility Study and the Pilot Study, covering 
50% of project costs. Furthermore, the BARDP was authorized to receive $4 million in federal 
grants under the Water Resources Development Act of 2007, Section 5158 (88). 

12.3 ONGOING EFFORTS 

Ongoing efforts have been 
focused on developing an 
institutional framework for the 
BARDP, particularly issues 
related to: the acquisition of 
any requisite water rights, the 
advantages and disadvantages 
of different site alternatives, 
wheeling arrangements, cost-
sharing principles, and 
magnitudes and timing of the 
demands for desalinated water. 
Currently, the BARDP partners 
are exploring the pros and cons 
of 1) using modified versions 
of CCWD’s existing license (or 

                                                 
64 URS, 2003. Bay Area Regional Desalination Project Pre-Feasibility Study. 
65 URS, 2007. Bay Area Regional Desalination Project Feasibility Study. 

 
Site alternatives being considered under the BARDP. Water would likely be wheeled 

through EBMUD’s system to Zone 7’s facilities south of the area shown above.
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license and permit) in east Contra Costa, 2) acquiring a new water right, and 3) siting a 
desalination plant where a water right is likely not required (west of Carquinez Straits). The State 
Water Resources Control Board (SWRCB) is being consulted on water rights and other related 
issues. The BARDP partners are currently considering a desalination plant production rate 
between 10 to 30 million gallons per day (mgd), depending on the demands of the individual 
agencies and the water rights limitations of the selected site.  

At this exploratory stage, Zone 7 is considering the feasibility of receiving up to 11,200 acre-feet 
(AF) from the BARDP during normal years, and up to 5,600 AF during dry years, when the other 
agencies will have a demand for desalinated water. Among other benefits, desalinated water 
offers the significant benefits of providing a drought-resistant supply to Zone 7 and diversifying 
Zone 7’s water supply portfolio, thereby increasing system reliability. The most likely scenario is 
that water would be wheeled through EBMUD’s distribution system; treated water would be 
received by Zone 7 at a newly-constructed intertie in the western part of its service area. The 
intertie would have the added benefit of proving an emergency connection between EBMUD and 
Zone 7, increasing both agencies’ system reliability.  
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13. WATER SHORTAGE CONTINGENCY PLAN 
Water Code Section 10632 

The purpose of this chapter is to present Zone 7’s Water Shortage Contingency Plan, which 
addresses the following seven components as required by California Water Code Section 10632 
(a–i):  

 Stages of Action [10632 (a)] 

 Three Year Minimum Water Supply [10632 (b)] 

 Catastrophic Water Supply Interruption [10632 (c)] 

 Prohibitions During Water Shortages [10632 (d-f) 

 Impacts of Drought Actions on Revenues and Expenditures [10632 (g)] 

 Water Shortage Contingency Ordinance [10632 (h)] 

 Reduction Measuring Mechanisms [10632 (i)] 

Zone 7’s Reliability Policy for Municipal and Industrial Water Supplies (Resolution No. 04-2662 
adopted in August 2004; included as Appendix D) calls for Zone 7 to “meet 100% of its treated 
water customers water supply needs…” during an average water year, single dry water year, and 
multiple dry water years66 and “provide sufficient treated water production capacity and 
infrastructure to meet at least 75% of the maximum daily…demands should any one of Zone 7’s 
major...facilities experience an unplanned outage”. Furthermore, if Zone 7 finds that the goals 
above might not be met, then the Zone 7 Board will consider remedial actions (e.g., voluntary 
conservation, mandatory rationing, acquisition of additional supplies, moratorium on new water 
connections, etc.) that will bring Zone 7 into substantial compliance. The process of evaluating 
such remedial actions to address forecasted differences between water supply and demand over 
the next twenty years is described in Chapter 11. While Chapter 11 discusses Zone 7’s long-term 
planning efforts, this chapter focuses on Zone 7’s real-time response to a water shortage.  

Note that Zone 7’s 2005 Water Shortage Contingency Plan was adopted by the Zone 7 Board in 
2005 as part of the 2005 UWMP. This Water Shortage Contingency Plan supersedes that 
document.   

 

                                                 
66Water years are defined as follows in Resolution 04-2662: average water year – statistical average quantity of 
water from all of the water supplies available to Zone 7 on a contractual or legal basis based on the historical 
hydrologic records available to Zone 7; single dry water year – for the purposes of meeting the requirements of the 
UWMP, the Zone 7 staff will identify and justify the selection of a calendar year from the historic record that 
represents the lowest yield from all normally contracted or legally available supplies; multiple dry water years – 
for the purposes of meeting the requirements of the UWMP, the Zone 7 staff will identify and justify the selection of 
three or more consecutive dry years from the historic record that represent the lowest yields from all normally 
contracted or legally available supplies.    
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13.1 STAGES OF ACTION 

Zone 7 has established two stages of action for the purposes of water supply shortage 
contingency planning: 1) partial losses of supply and 2) catastrophic loss of a major supply. Each 
is discussed in more detail below. Since Zone 7 operates as a wholesale water agency, it has not 
adopted ordinances or imposed mandatory provisions restricting the use of water and does not set 
or enforce consumption limits at the retail level. As a result, this contingency plan does not 
include per capita allotment, penalties, or incentives for conservation for any customer sector. 
The development of such mechanisms is left to the authority of the retail water supply agencies.  

13.1.1 Stage 1: Partial Losses of Supply 

Stage 1 is simply defined as a reduction in water delivery from the State Water Project (SWP) 
that is less than 100% and that leads to a deficit between water supply and water demand. Since 
the SWP provides over 80% of Zone 7’s water supply, this definition includes a 50% supply 
shortage scenario as required by the Water Code. Under Stage 1, Section B (Water Service 
Provisions) of Subsection 14 (Availability of Water) of Zone 7’s Municipal and Industrial Water 
Supply Contract or Terms and Conditions applies: 

“In any year in which a shortage occurs due to drought or other cause in the supply of water 
available for delivery to Each Contractor such that the supply to Zone 7 is less than the total 
amount included in the approved delivery schedule of Each Contractor for that year, Zone 7 
shall reduce deliveries to Each Contractor in an amount that results in a reduction of total 
water used within Contractor’s service area that is equal to the percent reduction for total 
water used within Zone 7’s service area for that year, all as determined by Zone 7; provided, 
that Zone 7 may apportion on another basis if such is required to meet minimum demands for 
domestic supply, fire protection, or public health during the year”.   

The clause above gives Zone 7 the authority to determine the water supply reductions necessary 
for each retailer to achieve equitable overall reductions across the service area, while accounting 
for the groundwater resources available to each retailer. As noted in Chapter 6, three of the four 
retailers have access to groundwater; the City of Livermore relies on Zone 7 for all of its potable 
water supply. Retailers determine the priorities for the use of the water supply available to them, 
as described in their Urban Water Management Plans (UWMPs).  

In general, Zone 7 and the retailers have cooperated effectively in handling water shortage 
situations. During the South Bay Aqueduct (SBA) outage in June 2001, for example, Zone 7 
prepared daily water supply operations plans and coordinated production and delivery of SWP 
water closely with the retailers during the month-long outage. Additionally, during the critically 
dry year of 1991—when the SWP was only able to deliver 20% of Zone 7's requested 
deliveries—the 25% voluntary conservation goal was essentially met in the Livermore-Amador 
Valley through the coordinated efforts of Zone 7 and the retailers.   

As part of its contingency planning, Zone 7 factors into its Annual Operational Plans the 
possibility of a dry or critically dry year occurring with consequent reductions in SWP deliveries.  
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13.1.2 Stage 2: Catastrophic Loss of a Major Supply 

Stage 2 is defined as the loss of water delivery through the SBA as the result of a catastrophic 
event, such as an earthquake. Under this condition, Zone 7’s water supply could be reduced by 
over 80%. To meet 75% of the estimated maximum day treated water demands, Zone 7 plans to 
operate its wells and make use of water stored in Lake Del Valle, which will be conveyed to the 
Del Valle Water Treatment Plant. Patterson Pass Water Treatment Plant can only receive water 
from the SBA; therefore, it would be shut down during an SBA outage.  

According to the Department of Water Resources (DWR)67, the worst disruption to SWP 
deliveries would likely result from a moderate to a large earthquake, causing multiple Delta 
islands levee failures and cessation of exports from the Delta of up to a year. Under this scenario 
and under current conditions, Zone 7 estimates that it would be able to make full deliveries to the 
retailers during non-summer months using a combination of groundwater and Arroyo del Valle 
runoff stored in Lake Del Valle. During the peak demand of the summer months, however, Zone 
7 will need to reduce deliveries to the retailers as described under Stage 1. Zone 7 analysis shows 
that Zone 7 has sufficient groundwater supply to serve the indoor water use needs of the service 
area over a one-year period; the availability of water supply for outdoor water use during the 
summer months will depend on the amount of water available in Lake Del Valle. Under this 
scenario, untreated water customers normally served via the SBA would not be able to receive 
water.  

13.2 THREE-YEAR MINIMUM WATER SUPPLY 

An estimate of the minimum water supply available during the next three years based on the 
driest three-year historic sequence for Zone 7’s water supplies is presented in Table 13-1. Note 
that the years in which the minimum supplies have historically occurred are different between 
the imported surface water and local runoff, as determined by local hydrological conditions, 
water supply infrastructure, and other conditions. A more detailed description of the estimates of 
the minimum water supplies can be found in Chapter 7. 

Table 13-1. Three-Year Estimated Minimum Water Supply(a) (Acre-Feet Annually) 

Acre-Feet Annually 
Year 

2011 2012 2013 Normal 
Imported 

Surface Water 
SWP(b) – Table A 15,700 22,700 19,500 51,400 

SWP(b) – Yuba Accord 676 676 676 145 
BBID(c) 2,000 2,000 2,000 4,000 

Local Runoff Arroyo del Valle 350 520 150 3,440 
Total Water Supply 18,726 25,896 22,326 58,985 

(a) Based on the driest three-year historic sequence applicable for each water supply. 
(b) State Water Project 
(c) Byron-Bethany Irrigation District 

                                                 
67 DWR, 2009. 2009 State Water Project Delivery Reliability Report. 
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Damage to the Del Valle Branch Pipeline in December 2009  

13.3 CATASTROPHIC WATER SUPPLY INTERRUPTION 

A catastrophic water supply interruption due to a regional power outage, an earthquake, or other 
disaster would trigger Stage 2, as described in Section 13.1.2. 

Zone 7 has prepared an Emergency Operations Plan that deals with a catastrophic interruption of 
water supplies including, but not limited to, a regional power outage, an earthquake, or other 
disaster. Zone 7 also has an Emergency Operations Center (EOC) and EOC Staff made up of 
personnel representing different skills and disciplines within Zone 7. The EOC Staff train 
regularly to maintain proficiency and would respond in the event of a natural or man-made 
emergency.  

As noted in Section 13.1.2, even if there were a complete interruption of deliveries from the 
SBA, Zone 7 would still be able to meet its current water demands with existing facilities during 
non-summer months using groundwater and water stored in Lake Del Valle. Deliveries to 
retailers would be reduced as necessary during the summer months in compliance with the 
contract stipulation on reduction equity across the service area. The retailers’ water shortage 
contingency plans and the associated voluntary and mandatory water consumption reductions 
would go into effect. Under this scenario, untreated water customers reliant on the SBA would 
receive no water. 

Zone 7 has emergency generators (both portable and dedicated) at strategic locations in 
preparation for any regional power outage. These generators would allow both the Del Valle 
Water Treatment Plant and the Patterson Pass Water Treatment Plant to continue operating even 
under a power outage. Assuming no interruptions in surface water supply, Zone 7 would be able 
to provide service to all treated water contractors. If warranted by demand, Zone 7 would also 
operate the wells, which have either a dedicated generator in place (Mocho 1) or have the 
necessary hook-ups installed for connection to a portable generator. If the power failure were to 
occur during high demand season (i.e., summer months), Zone 7 would be unable to meet hourly 
peak demands throughout the distribution system. 

The recent break in the Del Valle Branch 
pipeline, which is owned and operated by 
DWR as part of the SWP and delivers water 
from Lake Del Valle to the SBA is a good 
illustration of how Zone 7 has handled 
catastrophic interruption in water supply 
from the SWP during non-summer months. 
For the third year in a row, expansion work 
was being performed on the portion of the 
SBA between the South Bay Pumping Plant 
and Del Valle Check 7, interrupting the 
delivery of water from the Delta. This 
shutdown was scheduled for mid-

November through mid-January, when demands are lower and water could be released from 
Lake Del Valle. In late December 2009, sudden failure of the Del Valle Branch pipeline near the 
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surge tank resulted in the complete cut-off of supply from Lake Del Valle within hours. 
Combined with the SBA repairs, this essentially resulted in 100% supply loss from the SWP. In 
response, Zone 7 switched to 100% groundwater supply until the planned SBA outage ended in 
mid-January 2010; Zone 7 continued to rely on a combination of Delta-derived SWP water and 
groundwater until the Del Valle Branch pipeline was back online in mid-April 2010. During this 
time, no reductions in water supply to the retailers were necessary, and Zone 7 coordinated with 
the retailers on a regular basis.      

13.4 PROHIBITIONS AND ORDINANCES 

As mentioned previously, Zone 7 operates as a wholesale water agency. As such, Zone 7 does 
not have direct authority to restrict the specific use of treated water for purposes such as street 
cleaning, etc. at the individual customer level. However, Zone 7 does have provisions for 
allocating water supply shortages to retailers as set forth in its contracts with the retailers. Zone 7 
also does not have the direct authority to levy penalties and charges for excess use at the 
individual customer level. 

As a result, this chapter does not include per capita allotment, penalties, or incentives for 
conservation for any customer sector. (Programs implemented by Zone 7 as part of its normal 
demand management or conservation program are described in Chapter 10). Mandatory 
prohibitions during water shortages are enacted by the individual retailers, as detailed in their 
UWMPs, Water Shortage Contingency Plans, and city ordinances (e.g., City of Pleasanton Water 
Conservation Ordinance 2010). Zone 7 fully supports actions taken by the retailers to curb water 
consumption in response to water shortages. 

13.5 IMPACTS OF DROUGHT ACTIONS ON REVENUES AND EXPENDITURES 

Delivery reductions to retailers, as discussed in Section 13.1, above, result in revenue losses. As 
an enterprise, Zone 7 is required to recover all expenditures from revenues. In anticipation of 
revenue losses from delivery reductions due to droughts (and catastrophic events), Zone 7 
initiated a Drought Contingency Funding Program after the 1991 drought. Under this program, 
Zone 7 maintains a number of reserve funds to ensure that there is adequate funding for 
emergencies, cash flow requirements, capital improvement plans, and future operating 
requirements while avoiding significant rate fluctuations due to changes in funding needs from 
one year to the next.  

The two types of reserves that most specifically apply to droughts and other emergency 
situations are the Emergency/Operating Reserves and the Rate Stabilization Reserve. The 
Emergency/Operating Reserves are designated by the Zone 7 Board of Directors (Board) for 
providing for emergencies and cash flow requirements. The Rate Stabilization Reserve, which is 
currently maintained at $5 million, is designated by the Board to provide funds to offset losses in 
revenue and other unanticipated costs. The target for this reserve is based on two years of 10% 
reduction in revenue due to a drought or a disaster.  

Funding for reserves is incorporated into the regular water rate, which is adjusted every year as 
necessary.  
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13.6 REDUCTION MEASURING MECHANISMS 

The Urban Water Management Planning Act requires a mechanism for determining actual 
reductions in water use in response to conservation measures implemented under the Zone 7 
Water Agency Water Shortage Contingency Plan. 

As noted in Section 13.4, Zone 7 has not adopted ordinances or imposed mandatory prohibitions 
restricting the use of water, and does not set or enforce consumption limits at the retail level. 
However, Zone 7 is committed to working with and supporting the retailers in the 
implementation of their Water Shortage Contingency Plans.  

Zone 7 staff continuously monitors water production rates and water deliveries at the turnouts to 
retailers. Records of total water volumes provided to each retailer are prepared daily. These 
monitoring systems will ensure that Zone 7 is making the necessary reductions in water 
deliveries to the retailers in case of drought or other emergencies. 



 

December 2010 14-1 Zone 7 Water Agency 
w:\wse\Planning\Urban Water Management Plan\UWMP 2010  Urban Water Management Plan 

 

14. RECYCLED WATER PLAN 
Water Code Section 10632(a-i) 

The purpose of this chapter is to discuss the following items: coordination of recycled water use 
in the service area; wastewater collection, treatment, and disposal practices; recycled water 
production; and ongoing efforts to optimize recycled water use in the service area.   

Zone 7 Water Agency (Zone 7) does not currently produce or distribute recycled water directly. 
Recycled water treatment and distribution is managed by two retail water supply agencies within 
the Zone 7 service area that also manage wastewater: Dublin San Ramon Services District 
(DSRSD) and the City of Livermore (Livermore). In 2009, 3,100 acre-feet (AF) of recycled 
water was supplied by Livermore and DSRSD. Although small in comparison to the other 
sources, recycled water does form an important drought-resistant component of regional water 
supply. Further details regarding the two local recycled water programs are available in the 
Urban Water Management Plans (UWMPs) prepared by these two agencies.  

14.1 COORDINATION 

In 1992, Zone 7, in conjunction with DSRSD and Livermore, conducted a water recycling study 
for the Livermore-Amador Valley that concluded that recycled water can provide a safe and cost-
effective source of water supply. The Zone 7 Board of Directors (Board) is committed to 
continually supporting the search for safe, economically feasible, and publicly-acceptable 
methods to increase local water resources. This includes the optimal use of recycled water, in 
cooperation with DSRSD and Livermore. 

Plans for water recycling within the Zone 7 service area are coordinated amongst Zone 7 Water 
Agency, the water retailers, the wastewater agencies (Livermore and DSRSD), the regulatory 
agencies such as the California Department of Public Health and the Regional Water Quality 
Control Board (RWQCB), and planning agencies such as the City of Livermore Community 
Development Department. Zone 7 reviews recycled water plans both from a water supply 
management perspective and from a groundwater protection perspective. Given Zone 7’s integral 
role in water supply and groundwater management in the Livermore-Amador Valley, Zone 7 is a 
co-permittee under the Master Waste Reuse Permit issued by the RWQCB in December 1993 
(Order No. 93-159). 

The permit required the development of a Salt Management Plan68 to assess cumulative salt 
loading impacts on the Livermore Valley Groundwater Basin (Basin). The Salt Management 
Plan identified demineralization with export of the brine stream as the best means of mitigating 
salt loading in the Basin. The Salt Management Plan has been incorporated into the more 
comprehensive Groundwater Management Plan69 developed in September 2005 (included as a 

                                                 
68 Zone 7 Water Agency, 2004. Salt Management Plan. 
69 Jones and Stokes, 2005. Groundwater Management Plan for the Livermore-Amador Valley Groundwater Basin. 
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CD attachment). Both documents were developed in close consultation with a technical advisory 
group composed of water retailer representatives and a Zone 7 citizens committee. The RWQCB 
approved the SMP in October 2004.  

14.2 WASTEWATER QUANTITY, QUALITY AND CURRENT USES 

DSRSD and Livermore collect all of the wastewater produced within the city limits of 
Pleasanton, Dublin, and Livermore, and portions of San Ramon. Wastewater transport out of the 
area is handled through the Livermore-Amador Valley Water Management Agency 
(LAVWMA), a joint powers authority (JPA) composed of DSRSD, Livermore, and Pleasanton. 
Since 1979, LAVWMA has owned the conveyance facilities that ship treated wastewater from 
the treatment plants west over the Dublin grade, and eventually to the East Bay Discharge 
Authority, which dechlorinates the effluent and discharges it through a deepwater pipeline into 
San Francisco Bay.  

In Livermore, tertiary-treated water (mono-filtration followed by ultraviolet [UV] disinfection) is 
used to irrigate Livermore’s Municipal Golf Course, Las Positas College, business parks along 
the north side of I-580 and the west side of Highway 84, and Highway 84 corridor landscapes. 
Livermore has been irrigating its golf course with recycled water since the 1960s. In Livermore, 
recycled water use was 988 AF in 2009. Livermore’s facilities can produce up to 5,600 acre-feet 
annually (AFA)70 should the demand increase.     

In 1995, DSRSD and East Bay Municipal Utility District (EBMUD), a major water retailer, 
formed a JPA called the “DSRSD-EBMUD Recycled Water Authority” (DERWA). This entity 
operates the San Ramon Valley Recycled Water Program (SRVRWP), which supplies recycled 
water to portions of DSRSD’s and EBMUD’s service areas. Through the SRVRWP, DSRSD 
began supplying tertiary-treated water (sand filtration or microfiltration followed by UV 
disinfection) in 2006 for landscape irrigation. As of August 2007, SRVRWP was providing 
recycled water to over 170 customer sites. Its facilities are sized to provide up to 3,700 AF of 
recycled water annually to DSRSD and an additional 2,700 AF to EBMUD71. In 2009, DSRSD 
supplied 2,100 AF of recycled water. 

A summary of the wastewater quantities collected and treated, and the quantity that meets 
recycled water standards (Title 22), in the Zone 7 service area is presented in Table 14-1. For 
details of wastewater collection and treatment systems, quantities treated, excess recycled water 
capacity not currently being distributed to non-potable customers, and type, place and quantity of 
use, refer to the UWMPs of DSRSD and Livermore. Nearly all of the recycled water is used for 
landscape irrigation in the service area.  

  

 

                                                 
70 City of Livermore, 2005. Livermore Municipal Water 2005 Urban Water Management Plan. 
71 http://www.derwa.org/pdf/DERWA_quick_facts.pdf 
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Table 14-1. Wastewater Collection and Treatment (Acre-Feet Annually) 

Year  2005 2010 Projected 
Projected(b)  Actual Projected(b) Estimated 2015 2020 2025 2030 

Wastewater 
Collected 

and 
Treated(a) 

20,400 20,462 22,400 20,000 22,500 24,800 26,000 28,000 

Quantity 
that Meets 
Recycled 

Water 
Standards 

2,700 2,020 4,000 3,400 4,300 5,600 5,900 5,900 

(a) Wastewater collected and treated by Livermore as presented in their 2005 UWMP. DSRSD values as provided to Zone 7 in 
2009. 

(b) Projections as reported in the 2005 UWMP. 

All of the wastewater collected by DSRSD and Livermore undergo, at a minimum, secondary 
treatment. Wastewater is also disinfected and dechlorinated prior to discharge to the San 
Francisco Bay. After secondary treatment, the recycled water stream undergoes filtration and 
disinfection to meet Title 22 standards as described above.  

14.3 POTENTIAL AND PROJECTED USE, OPTIMIZATION PLAN WITH 
INCENTIVES 

Within Zone 7’s service area, there are a number of potential uses for recycled water including 
agricultural and landscape irrigation, fire protection, industrial use, construction, wetlands, and 
other miscellaneous uses.  Some of these are already occurring (e.g., landscape irrigation), while 
others (e.g., agricultural irrigation) have not yet been implemented. By 2030, DSRSD and 
Livermore estimate a total demand of 5,900 AFA, accounting for the projected development and 
growth in recycled water infrastructure.   

As the groundwater basin management agency, Zone 7 is cognizant of the potential salt loading 
impacts arising out of recycled water use. Zone 7 has taken a pro-active approach to mitigate 
such impacts particularly within the Main Basin, as described in the Groundwater Management 
Plan69 (see CD attachment).  Zone 7 is currently operating a demineralization facility to balance 
the salt loading in the Main Basin. The demineralization facility has the added benefit of 
providing softer water to Zone 7’s potable water customers in the western portion of Zone 7’s 
service area, where there is a regional concentration of groundwater production facilities. 
Expansion of recycled water use over the groundwater basin will require additional measures to 
mitigate the associated additional salt loading.  

Recognizing that recycled water is an important part of a complete water resource management 
program for the Livermore-Amador Valley, Zone 7 is incorporating its use in future water supply 
planning. In joint efforts with DSRSD and Livermore, Zone 7 plans to continually support the 
search for safe, economically feasible, and publicly acceptable methods to increase local water 
resources by optimizing the use of recycled water. 
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15. WATER QUALITY IMPACTS ON RELIABILITY 
Water Code Section 10634 

Zone 7 Water Agency (Zone 7) does not anticipate that water quality will negatively impact its 
ability to provide a reliable supply of water over the next 20 years, although water quality is 
certainly a key consideration in Zone 7’s Water Supply Master Plan efforts. The purpose of this 
chapter is to describe the water quality issues associated with Zone 7’s water supplies. Imported 
and local water supply sources are discussed separately below, as well as storage options.  

15.1 IMPORTED SURFACE WATER SUPPLY 

As described in Chapter 5, imported surface water from the State Water Project (SWP) is by far 
Zone 7’s largest water source, providing over 80% of the treated water supplied to its retail 
customers. Much of this imported surface water is derived from the Feather River watershed, in 
the northern part of California, and ultimately flows through the Sacramento-San Joaquin Delta 
(Delta) before it is conveyed by the California Aqueduct and the South Bay Aqueduct (SBA) to 
Zone 7's water facilities.  

Zone 7’s other imported surface water supply, the Byron Bethany Irrigation District (BBID), is 
also linked to the Delta: BBID diverts water from the Delta and provides water to Zone 7 via the 
SBA. 

There are some important water quality considerations associated with the water that moves 
through the Delta. In 1982, the Department of Water Resources (DWR) formed the Interagency 
Delta Health Aspects Monitoring Program to monitor water quality in the Delta for human health 
protection. The program was renamed the Municipal Water Quality Investigations Program 
(MWQI Program) in 1990. From a municipal water supply perspective, water quality issues in 
the Delta are associated with salinity from seawater intrusion; wastewater effluent discharges; 
agricultural drainages from the islands; and recreational activities. Water quality issues of 
specific concern to Zone 7 are: 

 taste and odor (T&O) - primarily a problem in the warmer months, when algal blooms 
may be present. It can affect supplies from the Delta and from Lake Del Valle. Algae 
produce geosmin and 2-methylisoborneol (MIB), which are key taste and odor-causing 
compounds in surface water supply. Zone 7 currently treats T&O using powdered 
activated carbon (PAC), which is of limited effectiveness under high levels of geosmin 
and MIB. High levels of T&O in surface water require a switch to groundwater supplies.    

 total and dissolved organic carbon (TOC/DOC) – levels of organic carbon affect the 
amounts of coagulant and disinfectant chemicals used at Zone 7’s water treatment plants 
(WTPs), and therefore result in higher costs. In addition, the formation of disinfectant 
byproducts is dependent upon the amount of TOC/DOC. TOC/DOC levels have 
historically not affected the amount of imported surface water supply available to Zone 7. 
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 turbidity – like TOC/DOC, turbidity affects the amounts of chemicals used at the WTPs, 
and Zone 7’s ability to meet drinking water standards. Turbidity levels have historically 
not affected the amount of imported surface water supply available to Zone 7.        

 salinity or total dissolved solids (TDS) – salinity is a water quality parameter that has 
significant impacts on SWP operations and the availability of water. To meet the salinity 
objectives in the Delta, water exports from the Delta may be restricted, reducing the 
amount of water supply available during certain times of the year.    

As noted in Chapter 11, Zone 7 and other SWP contractors are currently working with the DWR 
and other key stakeholders in the development of a “Delta Fix” to address the challenges—
including water quality issues—related to the transport of water through the Delta. The Delta 
Habitat Conservation and Conveyance Program (DHCCP), in conjunction with the Bay Delta 
Conservation Plan (BDCP), is expected to increase the reliability of supplies from the Delta.   

To protect water quality once the water from the Delta reaches the SBA, recipients of water from 
the SBA (Alameda County Water District, Santa Clara Valley Water District, and Zone 7; known 
collectively as the SBA Contractors) developed the SBA Watershed Protection Program Plan in 
200872. The SBA Watershed Protection Program Plan is designed to protect the SBA system, 
including Lake Del Valle and Bethany Reservoir, from identified potential contaminant sources 
(e.g., septic tanks) for urban water supply purposes, as well as agricultural, recreational, and 
environmental uses. 

15.2 LOCAL SURFACE WATER RUNOFF 

Runoff from the Arroyo del Valle watershed above Lake Del Valle is stored in the lake. Lake 
Del Valle is also used to store SWP imported surface water deliveries through late winter and 
spring. In general, the water quality of Arroyo del Valle runoff is good, and does not affect the 
reliability of this water supply. As noted above, water collected from the local watershed is 
protected under the SBA Watershed Protection Program Plan. 

15.3 LOCAL STORAGE 

Zone 7 has three options for local storage: storage in Lake Del Valle, storage in the Main Basin 
and, in the future, surface storage in the Chain of Lakes. The Chain of Lakes will also be used for 
groundwater recharge. 

A water quality issue associated with Lake Del Valle is the occurrence of taste and odor as 
described in Section 15.1.   

The Main Basin is characterized by relatively good quality groundwater that meets all state and 
federal drinking water standards. Groundwater is chloraminated to maintain consistent 
disinfectant residual in the distribution system and to preserve delivered water quality. However, 

                                                 
72 ESA, 2008. SBA Watershed Protection Program Plan. 
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there has been a slow degradation of groundwater quality as evidenced by rising Total Dissolved 
Solids (TDS) and hardness levels over the last few decades. To address this problem, Zone 7 
developed a Salt Management Plan (SMP)73, which was approved by the Regional Water Quality 
Control Board in 2004. As part of this SMP, Zone 7 completed construction of a wellhead 
demineralization facility in 2009. Employing a reverse osmosis membrane-based treatment 
system, this facility simultaneously allows for the removal and export of salts74 from the Main 
Basin and the delivery to customers of treated water with reduced TDS and hardness levels. 

The Water System Master Plan update currently under development (see Chapter 11) addresses 
the need for salt mitigation under the various water supply options—including future use of the 
Chain of Lakes—that are being considered.   

15.4 NON-LOCAL STORAGE 

In addition to local storage, Zone 7 also has storage contracts with two non-local groundwater-
banking districts in Kern County: the Semitropic Water Storage District (Semitropic) and 
Cawelo Water District. Zone 7 stores water into these banks during non-drought conditions to 
have supply available during droughts.  

The presence of elevated levels of arsenic in a portion of the Semitropic groundwater bank is a 
water quality issue that needs to be addressed. During a drought, Zone 7 will take an additional 
amount of water from the SWP equal to the amount requested from Semitropic. Semitropic will 
then replace this water downstream on behalf of Zone 7 by pumping water into the California 
Aqueduct for use by contractors downstream of Semitropic; the water quality of this “pump-in” 
water will therefore have an effect on these contractors. Arsenic criteria were established for this 
pump-in by the DWR Facilitation Group to mitigate any impacts to the downstream contractors, 
and DWR, Semitropic, and the banking partners have been testing arsenic treatment options 
since 2008. While the presence of arsenic in the Semitropic groundwater bank is likely to 
increase the cost of this water storage option, it is not likely to affect its overall reliability.         

 

                                                 
73 Zone 7 Water Agency, 2004. Salt Management Plan.  
74 The brine concentrate resulting from the treatment system is exported to the San Francisco Bay via a regional 
wastewater export pipeline.  
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16. WATER SERVICE RELIABILITY 
Water Code Section 10635 

The purpose of this chapter is to present Zone 7 Water Agency’s (Zone 7’s) assessment of the 
reliability of its water service during normal, single dry, and multiple dry water years. To 
perform this assessment, projected water supplies were compared against projected water 
demands over the next twenty years in five-year increments. Tables 16-1, 16-2, and 16-3 present 
these comparisons for normal, single dry, and multiple dry water years, respectively. The tables 
present demand scenarios without potential water conservation (“High Water Demand”) and 
with potential water conservation (“Low Water Demand”) associated with Senate Bill SBX7-775 
(SB 7). Projected water supplies include the projected new water supplies presented in Table 11-
1.  

Zone 7’s water supply sources are described in more detail in Chapters 5, 6, and 8. Chapter 7 
presents an analysis of the reliability of these existing supplies. For more details on the projected 
demands, see Chapter 9. Planned programs and projects designed to increase Zone 7’s water 
system reliability are discussed in Chapter 11. Zone 7’s current policy is to meet 100% of 
projected demands over the next 20 years; however, as discussed in Chapter 11, Zone 7 is 
evaluating the merits of this policy as part of the Water System Master Plan (WSMP) update.  

Under normal water years, Zone 7 does not anticipate any difficulty in meeting projected water 
demands, with or without additional conservation measures, assuming Zone 7 can successfully 
implement planned programs and projects (Table 16-1). Note that a portion of the water demand 
during a normal water year includes the storage of water supply for use during dry years. The 
maximum potential shortage—based on the High Water Demand scenario—could be as high as 
10,500 acre-feet (AF) between 2020 and 2030 if Zone 7 cannot implement planned programs and 
projects.  

Under single dry years, Zone 7 does not expect shortages through 2030 with the implementation 
of planned programs and projects (Table 16-2). The maximum potential shortage—based on the 
High Water Demand scenario—could be as high as 8,700 AF between 2020 and 2030 if Zone 7 
cannot implement planned programs and projects. The maximum potential shortage during single 
dry years is lower than that for normal water years because Zone 7 makes use of its stored water 
distributed between the local groundwater basin and the banking programs in Kern County.     

Finally, under multiple dry years, planned programs and projects have similarly been designed to 
prevent any shortages. Zone 7’s analysis indicates that, without such programs and projects, 
shortages of up to 36,000 AF can be expected under a multiple dry year scenario ending in 2030 
based on the High Water Demand scenario. The water supply amounts shown in Tables 16-3(a) 
through (d)—as well as in the other tables—reflect the results of analysis using Zone 7’s newly 
developed water supply model, which uses Monte Carlo methods for incorporating uncertainty. 

                                                 
75 Discussed in more detail in Section 9.3.5. 
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The higher water supply availability during the second year of each multiple dry year scenario is 
primarily due to the occurrence of a wet year in the midst of the dry year sequence that was used 
in the model. This sequence is based on the 1988 to 1992 drought as shown on Figure 7-2.       

In summary, Zone 7 is aggressively developing a strategy via the WSMP for providing a reliable, 
high-quality water supply that will meet the needs of the Livermore-Amador Valley through 
buildout of adopted general plans. As part of its strategy, Zone 7 will also re-evaluate its current 
reliability policy. 
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Table 16-1. Comparison of Projected Water Supply and Demand in Normal Water Years (Acre-Feet)(a) 
 

Supply and Demand Component 
Year 

2010 2015 2020 2025 2030 

Imported Supplies 
State Water Project(b) 51,400 51,400 51,400 51,400 51,400 

BBID(c) 4,500 4,500 4,500 4,500 4,500 

Yuba Accord(d) 145 145 145 145 0 
Local Supplies Arroyo del Valle(e) 7,100 7,100 7,100 7,100 7,100 

Storage 
Zone 7 Wells(f,g) 9,200 9,200 9,200 9,200 9,200 

Semitropic(h) 0 0 0 0 0 

Cawelo(h) 0 0 0 0 0 
Planned Programs and Projects(i) 0 0 10,500 10,500 10,500 

Total Water Supply 72,350 72,350 82,850 82,850 82,700 

High Water Demand(j) 66,200 68,200 74,300 79,500 82,700 

Comparison 
Difference 6,150  4,150  8,550  3,350  0  

Difference as % of Supply 9% 6% 10% 4% 0% 
Difference as % of Demand 9% 6% 12% 4% 0% 

Low Water Demand(k) 66,200 64,600 67,100 72,300 75,500 

Comparison 
Difference 6,150  7,750  15,750  10,550  7,200  

Difference as % of Supply 9% 11% 19% 13% 9% 
Difference as % of Demand 9% 12% 23% 15% 10% 

Potential Shortage without Planned Programs and Projects(l) 0 0 (2,000) (7,200) (10,500) 
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Notes for Table 16-1 

(a) Normal water years are defined as the median runoff or allocation years. 
(b) Projected median allocation from State Water Project is approximately 64% (51,400 divided by 80,619 AF) of Zone 7's Table A amount per the 2009 Reliability Report. 
(c) Zone 7's contract with BBID provides up to 5,000 acre-feet, and at least 2,000 acre-feet is available in a single dry year. Zone 7 staff has estimated the yield of this contract to be 

4,500 acre-feet during a normal water year. 
(d) Zone 7 has a contract with DWR for water available through the Yuba Accord; the contract ends in 2025. There are four components within the contract that provide water; 

however, Component 1 water is used for environmental purposes and the potential yield from Component 4 water is unknown. Consequently, for conservative planning-level 
purposes, only Components 2 through 3 water were used in this Urban Water Management Plan. 

(e) Most of the runoff from the Arroyo del Valle watershed occurs in the winter and spring. Until the Chain of Lakes is available for diverting runoff, actual yield is limited to that 
which can be treated and delivered directly.  Although the long-term average is7,300 acre-feet, the median supply of 7,100 acre-feet was used per UWMP guidelines. 

(f) Zone 7 only pumps groundwater previously recharged - quantities already account for demineralization losses. 
(g) Does not include groundwater pumping quotas. 
(h) Stored water supply is not intended for normal water year conditions, but for use in dry years. 
(i) See Table 11-1. As discussed in Chapter 11, Zone 7 is updating its Water System Master Plan, and is either pursuing or identifying several future water supplies, including a 

Delta Fix, recycled water, water transfers, and desalination. 
(j) Includes municipal, industrial, and agricultural demands. Does not include potential water conservation savings associated with Senate Bill SBX7-7. 
(k) Includes municipal, industrial, and agricultural demands. Includes potential water conservation savings associated with Senate Bill SBX7-7. 
(l) Based on the High Water Demand scenario. 
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Table 16-2. Comparison of Projected Water Supply and Demand in Single Dry Years (Acre-Feet)(a) 

 

Supply and Demand Component 
Year 

2010 2015 2020 2025 2030 

Imported Supplies 

State Water Project (10% Allocation)(b) 8,000 8,000 8,000 8,000 8,000 

Carry Over(c) 24,000 17,000 13,000 10,000 8,000 

BBID(d) 2,000 2,000 2,000 2,000 2,000 

Yuba Accord(e) 676 676 676 676 0 
Local Supplies Arroyo del Valle(f) 0 0 0 0 0 

Storage 
Groundwater(g) 26,200 26,200 26,200 26,200 26,200 

Semitropic(h) 9,100 9,100 9,100 9,100 9,100 
Cawelo(i) 5,000 10,000 10,000 10,000 10,000 

Planned Programs 
and Projects(j) 

Additional Supply in Existing Storage 0 0 1,000 7,000 6,000 
New Dry Year Supply 0 0 6,100 6,100 6,100 

Total Water Supply 75,000 73,000 76,100 79,100 75,400 

High Water Demand(k) 50,700 53,900 61,500 67,800 72,000 

Comparison 
Difference 24,300  19,100  14,600  11,300  3,400  

Difference as % of Supply 32% 26% 19% 14.3% 4.5% 
Difference as % of Demand 48% 35% 24% 16.7% 4.7% 

Low Water Demand(l) 50,700 50,300 54,300 60,600 64,800 

Comparison 
Difference 24,300  22,700  21,800  18,500  10,600  

Difference as % of Supply 32% 31% 29% 23% 14% 
Difference as % of Demand 48% 45% 40% 31% 16% 

Potential Shortage without Planned Programs and Projects(m) 0 0 0 (1,800) (8,700) 
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Notes for Table 16-2 
 
(a) Single dry year corresponds to lowest runoff or allocation. 
(b) DWR's 2009 Reliability report indicates the minimum allocation is 10%, or approximately 8,000 acre-feet (0.10 x 80,619) - this corresponds to 1977 conditions. 
(c) Carryover represents the ability to carry water from the previous year into the next. The availability of carryover decreases in the future as demands increase because more of the 

supply is used in the current year and is unavailable to "carry" into the following year. During a single dry year, all of the carryover is used, and there is no surplus supply to 
carry into the following year. 

(d) Zone 7's contract with BBID provides up to 5,000 acre-feet, and at least 2,000 acre-feet in a single dry year. 
(e) Zone 7 has a contract with DWR for water available through the Yuba Accord; the contract ends in 2025. For conservative planning-level purposes, only Components 2 through 

3 water were used in this Urban Water Management Plan. 
(f) There is no Arroyo del Valle supply available to Zone 7 in a single dry year. 
(g) Zone 7 has sufficient groundwater pumping capacity to withdraw 26,200 acre-feet of stored supply. Does not include groundwater pumping quotas. 
(h) Only includes Zone 7's contracted pumpback amount. SWP allocation during 1977 conditions precludes the availability of exchange water. 
(i) For planning-level purposes, it is assumed that Zone 7 will have at least 10,000 acre-feet in Cawelo by 2015. 
(j) See table 11-1. As discussed in Chapter 11, Zone 7 is updating its Water System Master Plan, and is either pursuing or identifying several future water supplies, including a 

Delta Fix, recycled water, water transfers, and desalination. 
(k) Includes municipal, industrial, and agricultural demands. Does not include potential water conservation savings associated with Senate Bill SBX7-7. 
(l) Includes municipal, industrial, and agricultural demands. Includes potential water conservation savings associated with Senate Bill SBX7-7. 
(m) Based on the High Water Demand scenario. 
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Tables 16-3(a). Comparisons of Projected Water Supply and Demand in Multiple Dry Years (Acre-Feet)(a) Ending in 2015 

Supply and Demand Component 

Year 
2011 

(Year 1)
2012 

(Year 2)
2013 

(Year 3)
2014 

(Year 4)
2015 

(Year 5)

Imported 
Supplies 

State Water Project(b) 23,900 47,800 15,700 22,700 19,500 
Carry Over(c) 21,000 20,200 27,600 18,100 15,600 

BBID(d) 2,000 2,000 2,000 2,000 2,000 
Yuba Accord(e) 676 676 676 676 676 

Local Supplies Arroyo del Valle(f) 930 350 520 150 4,400 

Storage 
Groundwater(g) 14,000 9,200 14,000 14,000 14,000 
Semitropic(h) 10,700 13,600 9,600 10,500 10,100 

Cawelo(i) 0 0 0 0 8,000 

Planned 
Programs and 

Projects(j) 

Additional Supply in Carry Over 0 0 0 0 0 

Additional Supply in Existing Storage 0 0 0 0 0 
New Dry Year Supply 0 0 0 0 0 

Total Water Supply 73,206 93,826 70,096 68,126 74,276 

High Water Demand(k) 51,300 52,000 52,600 53,300 53,900 

Comparison 
Difference 21,906  41,826  17,496  14,826  20,376  

Difference as % of Supply 30% 45% 25% 22% 27% 

Difference as % of Demand 43% 80% 33% 28% 38% 

Low Water Demand(l) 50,600 50,500 50,500 50,400 50,300 

Comparison 
Difference 22,606  43,326  19,596  17,726  23,976  

Difference as % of Supply 31% 46% 28% 26% 32% 

Difference as % of Demand 45% 86% 39% 35% 48% 
Potential Shortage without Planned Programs and Projects(m) 0 0 0  0  0  
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Tables 16-3(b). Comparisons of Projected Water Supply and Demand in Multiple Dry Years (Acre-Feet)(a) Ending in 2020 

Supply and Demand Component 

Year 
2016 

(Year 1)
2017 

(Year 2)
2018 

(Year 3)
2019 

(Year 4)
2020 

(Year 5)

Imported 
Supplies 

State Water Project(b) 23,900 47,800 15,700 22,700 19,500 
Carry Over(c) 16,000 12,400 27,600 11,400 10,300 

BBID(d) 2,000 2,000 2,000 2,000 2,000 
Yuba Accord(e) 676 676 676 676 676 

Local Supplies Arroyo del Valle(f) 930 350 520 150 4,400 

Storage 
Groundwater(g) 14,000 14,000 14,000 14,000 14,000 
Semitropic(h) 10,700 13,600 9,600 10,500 10,100 

Cawelo(i) 0 0 0 9,000 10,000 

Planned 
Programs and 

Projects(j) 

Additional Supply in Carry Over 0 0 0 0 0 

Additional Supply in Existing Storage 0 0 0 0 0 
New Dry Year Supply 0 0 0 0 6,100 

Total Water Supply 68,200 90,800 70,100 70,400 77,100 

High Water Demand(k) 55,400 56,900 58,500 60,000 61,500 

Comparison 
Difference 12,800  33,900  11,600  10,400  15,600  

Difference as % of Supply 19% 37% 17% 15% 20% 

Difference as % of Demand 23% 60% 20% 17% 25% 

Low Water Demand(l) 51,100 51,900 52,700 53,500 54,300 

Comparison 
Difference 17,100  38,900  17,400  16,900  22,800  

Difference as % of Supply 25% 43% 25% 24% 30% 

Difference as % of Demand 33% 75% 33% 32% 42% 
Potential Shortage without Planned Programs and Projects(m) 0 0 0  0  0  
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Tables 16-3(c). Comparisons of Projected Water Supply and Demand in Multiple Dry Years (Acre-Feet)(a) Ending in 2025 

Supply and Demand Component 

Year 
2021 

(Year 1)
2022 

(Year 2)
2023 

(Year 3)
2024 

(Year 4)
2025 

(Year 5)

Imported 
Supplies 

State Water Project(b) 23,900 47,800 15,700 22,700 19,500 
Carry Over(c) 13,000 2,300 16,600 0 0 

BBID(d) 2,000 2,000 2,000 2,000 2,000 
Yuba Accord(e) 676 676 676 676 676 

Local Supplies Arroyo del Valle(f) 930 350 520 150 4,400 

Storage 
Groundwater(g) 14,000 14,000 14,000 14,000 7,000 
Semitropic(h) 10,700 13,600 9,600 10,500 10,100 

Cawelo(i) 0 0 4,000 10,000 10,000 

Planned 
Programs and 

Projects(j) 

Additional Supply in Carry Over 4,000 10,200 11,000 16,900 16,500 

Additional Supply in Existing Storage 0 0 2,000 0 7,000 
New Dry Year Supply 6,100 6,100 6,100 6,100 6,100 

Total Water Supply 75,300 97,000 82,200 83,000 83,300 

High Water Demand(k) 62,800 64,000 65,300 66,500 67,800 

Comparison 
Difference 12,500  33,000  16,900  16,500  15,500  

Difference as % of Supply 17% 34% 21% 20% 19% 

Difference as % of Demand 20% 52% 26% 25% 23% 

Low Water Demand(l) 55,600 56,800 58,100 59,300 60,600 

Comparison 
Difference 19,700  40,200  24,100  23,700  22,700  

Difference as % of Supply 26% 41% 29% 29% 27% 

Difference as % of Demand 35% 71% 41% 40% 37% 
Potential Shortage without Planned Programs and Projects(m) 0 0 (2,200) (6,500) (14,100) 
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Tables 16-3(d). Comparisons of Projected Water Supply and Demand in Multiple Dry Years (Acre-Feet)(a) Ending in 2030 

Supply and Demand Component 

Year 
2026 

(Year 1)
2027 

(Year 2)
2028 

(Year 3)
2029 

(Year 4)
2030 

(Year 5)

Imported 
Supplies 

State Water Project(b) 23,900 47,800 15,700 22,700 19,500 
Carry Over(c) 10,000 0 100 0 0 

BBID(d) 2,000 2,000 2,000 2,000 2,000 
Yuba Accord(e) 0 0 0 0 0 

Local Supplies Arroyo del Valle(f) 930 350 520 150 4,400 

Storage 
Groundwater(g) 14,000 14,000 6,000 0 0 
Semitropic(h) 10,700 2,600 9,600 10,500 10,100 

Cawelo(i) 1,300 3,000 10,000 2,700 0 

Planned 
Programs and 

Projects(j) 

Additional Supply in Carry Over 6,000 6,300 24,300 12,000 6,300 

Additional Supply in Existing Storage 0 11,700 8,000 21,300 24,000 
New Dry Year Supply 6,100 6,100 6,100 6,100 6,100 

Total Water Supply 74,900 93,900 82,300 77,500 72,400 

High Water Demand(k) 68,600 69,500 70,300 71,200 72,000 

Comparison 
Difference 6,300  24,400  12,000  6,300  400  

Difference as % of Supply 8% 26% 15% 8% 1% 

Difference as % of Demand 9% 35% 17% 9% 1% 

Low Water Demand(l) 61,400 62,300 63,100 64,000 64,800 

Comparison 
Difference 13,500  31,600  19,200  13,500  7,600  

Difference as % of Supply 18% 34% 23% 17% 10% 

Difference as % of Demand 22% 51% 30% 21% 12% 
Potential Shortage without Planned Programs and Projects(m) (5,800) 0 (26,400) (33,200) (36,000) 
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Notes for Table 16-3 
(a) The multiple dry year period corresponds to the lowest consecutive 5-year projected runoff or allocation. Each five year period is a new five-year drought. 
(b) Median Table A amount was used as the normal year allocation. Based on DWR's  2009 Reliability report, the lowest consecutive 5-year allocation is over 1988 to 1992. 
(c) Carryover represents the ability to carry water from the previous year into the next, and includes both the SWP and Lake Del Valle. The availability of carryover decreases in the 

future as demands increase because more of the supply is used in the current year and is unavailable to "carry" into the following year.  
(d) Zone 7's contract with BBID provides up to 5,000 acre-feet, and at least 2,000 acre-feet over a multi year drought. 
(e) Zone 7 has a contract with DWR for water available through the Yuba Accord; the contract ends in 2025. For conservative planning-level purposes, only Components 2 and 3 

water were used in this Urban Water Management Plan. 
(f) Most of the runoff from the Arroyo del Valle watershed occurs in the winter and spring. Until the Chain of Lakes is available for diverting runoff, actual yield is limited to that 

which can be treated and delivered directly. Although the long-term average yield is 7,300 acre-feet the median supply of 7,100 acre-feet was used in normal water years per 
UWMP Guidelines. The lowest consecutive 5-year runoff occurred over 1987 to1991. 

(g) Zone 7 only pumps groundwater previously recharged. Does not include groundwater pumping quotas. 
(h) Includes Zone 7's contracted pump back amount (9,100 af) and available exchange water. Exchange water depends on SWP allocation. 
(i) For planning-level purposes, it is assumed that Zone 7 will have at least 10,000 acre-feet in Cawelo by 2015. 
(j) As discussed in Chapter 11, Zone 7 is updating its Water System Master Plan, and is either pursuing or identifying several future water supplies, including a Delta Fix, recycled 

water, water transfers, and desalination. 
(k) Includes municipal, industrial, and agricultural demands. Does not include potential water conservation savings associated with Senate Bill SBX7-7 or voluntary water 

conservation savings. 
(l) Includes municipal, industrial, and agricultural demands. Includes potential water conservation savings associated with Senate Bill SBX7-7. 
(m) Based on the High Water Demand scenario. 
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Established: AB 797, Klehs, 1983 
Amended: AB 2661, Klehs, 1990  

AB 11X, Filante, 1991  
AB 1869, Speier, 1991 
AB 892, Frazee, 1993 

SB 1017, McCorquodale, 1994  
AB 2853, Cortese, 1994  
AB 1845, Cortese, 1995  
SB 1011, Polanco, 1995  
AB 2552, Bates, 2000  
SB 553, Kelley, 2000  
SB 610, Costa, 2001  

AB 901, Daucher, 2001  
SB 672, Machado, 2001  
SB 1348, Brulte, 2002  
SB 1384, Costa, 2002  

SB 1518, Torlakson, 2002 
AB 105, Wiggins, 2004 
SB 318, Alpert, 2004 
SB 1087, Florez, 2005 

SBX7 7, Steinberg, 2009 
 
 

CALIFORNIA WATER CODE DIVISION 6  
PART 2.6. URBAN WATER MANAGEMENT PLANNING 

 

CHAPTER 1.  GENERAL DECLARATION AND POLICY 
 
10610.  This part shall be known and may be cited as the "Urban Water Management 
Planning Act." 
 
10610.2.  (a) The Legislature finds and declares all of the following:     
 

(1) The waters of the state are a limited and renewable resource subject to 
ever-increasing demands. 

 
(2) The conservation and efficient use of urban water supplies are of 

statewide concern; however, the planning for that use and the 
implementation of those plans can best be accomplished at the local 
level. 

 
(3) A long-term, reliable supply of water is essential to protect the 

productivity of California's businesses and economic climate.  
 

http://www.water.ca.gov/urbanwatermanagement/docs/110404_AB797_(Klehs).pdf
http://www.water.ca.gov/urbanwatermanagement/docs/AB_2661_(Klehs).pdf
http://www.water.ca.gov/urbanwatermanagement/docs/092791_AB11_(Filante).pdf
http://www.water.ca.gov/urbanwatermanagement/docs/AB_1869_(Speier).pdf
http://www.leginfo.ca.gov/cgi-bin/postquery?bill_number=ab_892&sess=9394&house=B&author=assembly_member_frazee
http://www.leginfo.ca.gov/cgi-bin/postquery?bill_number=sb_1017&sess=9394&house=B&author=senator_mccorquodale
http://www.leginfo.ca.gov/pub/93-94/bill/asm/ab_2851-2900/ab_2853_bill_940829_chaptered
http://www.leginfo.ca.gov/cgi-bin/postquery?bill_number=ab_1845&sess=9596&house=B&author=assembly_member_cortese
http://www.leginfo.ca.gov/cgi-bin/postquery?bill_number=sb_1011&sess=9596&house=B&author=senator_polanco_(principal_coauthor:_assembly_member_mcdonald)
http://www.leginfo.ca.gov/pub/99-00/bill/asm/ab_2551-2600/ab_2552_bill_20000905_chaptered.pdf
http://www.leginfo.ca.gov/cgi-bin/postquery?bill_number=sb_553&sess=9900&house=B&author=kelley
http://www.leginfo.ca.gov/cgi-bin/postquery?bill_number=sb_610&sess=0102&house=B&author=costa
http://www.leginfo.ca.gov/cgi-bin/postquery?bill_number=ab_901&sess=0102&house=B&author=daucher
http://www.leginfo.ca.gov/cgi-bin/postquery?bill_number=sb_672&sess=0102&house=B&author=machado
http://www.leginfo.ca.gov/cgi-bin/postquery?bill_number=sb_1348&sess=0102&house=B&author=brulte
http://www.leginfo.ca.gov/cgi-bin/postquery?bill_number=sb_1384&sess=0102&house=B&author=costa
http://www.leginfo.ca.gov/cgi-bin/postquery?bill_number=sb_1518&sess=0102&house=B&author=torlakson
http://www.leginfo.ca.gov/cgi-bin/postquery?bill_number=ab_105&sess=0304&house=B&author=wiggins
http://www.leginfo.ca.gov/cgi-bin/postquery?bill_number=sb_318&sess=0304&house=B&author=alpert
http://www.leginfo.ca.gov/cgi-bin/postquery?bill_number=sb_1087&sess=0506&house=B&author=florez
http://www.leginfo.ca.gov/cgi-bin/postquery?bill_number=sbx7_7&sess=CUR&house=B&author=steinberg
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(4) As part of its long-range planning activities, every urban water supplier 
should make every effort to ensure the appropriate level of reliability in 
its water service sufficient to meet the needs of its various categories 
of customers during normal, dry, and multiple dry water years. 

 
(5) Public health issues have been raised over a number of contaminants 

that have been identified in certain local and imported water supplies. 
 
(6) Implementing effective water management strategies, including 

groundwater storage projects and recycled water projects, may require 
specific water quality and salinity targets for meeting groundwater 
basins water quality objectives and promoting beneficial use of 
recycled water. 

 
(7) Water quality regulations are becoming an increasingly important 

factor in water agencies' selection of raw water sources, treatment 
alternatives, and modifications to existing treatment facilities. 

 
(8) Changes in drinking water quality standards may also impact the 

usefulness of water supplies and may ultimately impact supply 
reliability. 

 
(9) The quality of source supplies can have a significant impact on water 

management strategies and supply reliability. 
 

(b) This part is intended to provide assistance to water agencies in carrying 
out their long-term resource planning responsibilities to ensure adequate water 
supplies to meet existing and future demands for water. 

 
10610.4.  The Legislature finds and declares that it is the policy of the state as follows: 
 

(a) The management of urban water demands and efficient use of water shall 
be actively pursued to protect both the people of the state and their water 
resources. 

 
(b) The management of urban water demands and efficient use of urban water 

supplies shall be a guiding criterion in public decisions. 
 

(c) Urban water suppliers shall be required to develop water management 
plans to actively pursue the efficient use of available supplies. 

 
 

CHAPTER 2. DEFINITIONS 
 

10611.  Unless the context otherwise requires, the definitions of this chapter govern the 
construction of this part. 
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10611.5.  "Demand management" means those water conservation measures, 
programs, and incentives that prevent the waste of water and promote the reasonable 
and efficient use and reuse of available supplies. 
 
10612.  "Customer" means a purchaser of water from a water supplier who uses the 
water for municipal purposes, including residential, commercial, governmental, and 
industrial uses. 
 
10613.  "Efficient use" means those management measures that result in the most 
effective use of water so as to prevent its waste or unreasonable use or unreasonable 
method of use. 
 
10614.  "Person" means any individual, firm, association, organization, partnership, 
business, trust, corporation, company, public agency, or any agency of such an entity. 
 
10615.  "Plan" means an urban water management plan prepared pursuant to this part.  
A plan shall describe and evaluate sources of supply, reasonable and practical efficient 
uses, reclamation and demand management activities.  The components of the plan 
may vary according to an individual community or area's characteristics and its 
capabilities to efficiently use and conserve water.  The plan shall address measures for 
residential, commercial, governmental, and industrial water demand management as 
set forth in Article 2 (commencing with Section 10630) of Chapter 3.  In addition, a 
strategy and time schedule for implementation shall be included in the plan. 
 
10616.  "Public agency" means any board, commission, county, city and county, city, 
regional agency, district, or other public entity. 
 
10616.5.  "Recycled water" means the reclamation and reuse of wastewater for 
beneficial use. 
 
10617.  "Urban water supplier" means a supplier, either publicly or privately owned, 
providing water for municipal purposes either directly or indirectly to more than 3,000 
customers or supplying more than 3,000 acre-feet of water annually.  An urban water 
supplier includes a supplier or contractor for water, regardless of the basis of right, 
which distributes or sells for ultimate resale to customers.  This part applies only to 
water supplied from public water systems subject to Chapter 4 (commencing with 
Section 116275) of Part 12 of Division 104 of the Health and Safety Code. 
 
 

CHAPTER 3. URBAN WATER MANAGEMENT PLANS 
Article 1. General Provisions 

 
10620. 
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(a) Every urban water supplier shall prepare and adopt an  urban water 
management plan in the manner set forth in Article 3 (commencing with 
Section 10640). 

 
(b) Every person that becomes an urban water supplier shall adopt an urban 

water management plan within one year after it has become an urban water 
supplier. 

 
(c) An urban water supplier indirectly providing water shall not include planning 

elements in its water management plan as provided in Article 2 
(commencing with Section 10630) that would be applicable to urban water 
suppliers or public agencies directly providing water, or to their customers, 
without the consent of those suppliers or public agencies. 

 
(d)  

(1) An urban water supplier may satisfy the requirements of this part by 
participation in areawide, regional, watershed, or basinwide urban 
water management planning where those plans will reduce preparation 
costs and contribute to the achievement of conservation and efficient 
water use. 

 
(2) Each urban water supplier shall coordinate the preparation of its plan 

with other appropriate agencies in the area, including other water 
suppliers that share a common source, water management agencies, 
and relevant public agencies, to the extent practicable. 

 
(e) The urban water supplier may prepare the plan with its own staff, by 

contract, or in cooperation with other governmental agencies. 
 

(f) An urban water supplier shall describe in the plan water management tools 
and options used by that entity that will maximize resources and minimize 
the need to import water from other regions. 

 
10621. 

(a) Each urban water supplier shall update its plan at least once every five 
years on or before December 31, in years ending in five and zero. 

 
(b) Every urban water supplier required to prepare a plan pursuant to this part 

shall notify any city or county within which the supplier provides water 
supplies that the urban water supplier will be reviewing the plan and 
considering amendments or changes to the plan.  The urban water supplier 
may consult with, and obtain comments from, any city or county that 
receives notice pursuant to this subdivision. 

 
(c) The amendments to, or changes in, the plan shall be adopted and filed in 

the manner set forth in Article 3 (commencing with Section 10640). 
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Article 2. Contents of Plans 
 
10630.  It is the intention of the Legislature, in enacting this part, to permit levels of 
water management planning commensurate with the numbers of customers served and 
the volume of water supplied. 
 
10631.  A plan shall be adopted in accordance with this chapter and shall do all of the 
following: 
 

(a) Describe the service area of the supplier, including current and projected 
population, climate, and other demographic factors affecting the supplier's 
water management planning.  The projected population estimates shall be 
based upon data from the state, regional, or local service agency population 
projections within the service area of the urban water supplier and shall be 
in five-year increments to 20 years or as far as data is available. 

 
(b) Identify and quantify, to the extent practicable, the existing and planned 

sources of water available to the supplier over the same five-year 
increments described in subdivision (a).  If groundwater is identified as an 
existing or planned source of water available to the supplier, all of the 
following information shall be included in the plan: 

 
(1) A copy of any groundwater management plan adopted by the urban 

water supplier, including plans adopted pursuant to Part 2.75 
(commencing with Section 10750), or any other specific authorization 
for groundwater management. 

 
(2) A description of any groundwater basin or basins from which the 

urban water supplier pumps groundwater.  For those basins for which 
a court or the board has adjudicated the rights to pump groundwater, 
a copy of the order or decree adopted by the court or the board and a 
description of the amount of groundwater the urban water supplier has 
the legal right to pump under the order or decree. 

 
 For basins that have not been adjudicated, information as to whether 

the department has identified the basin or basins as overdrafted or 
has projected that the basin will become overdrafted if present 
management conditions continue, in the most current official 
departmental bulletin that characterizes the condition of the 
groundwater basin, and a detailed description of the efforts being 
undertaken by the urban water supplier to eliminate the long-term 
overdraft condition. 

 
(3) A detailed description and analysis of the location, amount, and 

sufficiency of groundwater pumped by the urban water supplier for the 
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past five years.  The description and analysis shall be based on 
information that is reasonably available, including, but not limited to, 
historic use records. 

 
(4) A detailed description and analysis of the amount and location of 

groundwater that is projected to be pumped by the urban water 
supplier.  The description and analysis shall be based on information 
that is reasonably available, including, but not limited to, historic use 
records. 

 
(c) Describe the reliability of the water supply and vulnerability to seasonal or 

climatic shortage, to the extent practicable, and provide data for each of the 
following: 

 
(1) An average water year. 
(2) A single dry water year. 
(3) Multiple dry water years. 
 
For any water source that may not be available at a consistent level of use, 
given specific legal, environmental, water quality, or climatic factors, 
describe plans to supplement or replace that source with alternative 
sources or water demand management measures, to the extent 
practicable. 
 

(d) Describe the opportunities for exchanges or transfers of water on a short-
term or long-term basis. 

 
(e)  

(1) Quantify, to the extent records are available, past and current water 
use, over the same five-year increments described in subdivision (a), 
and projected water use, identifying the uses among water use 
sectors including, but not necessarily limited to, all of the following 
uses: 

 
(A) Single-family residential. 
(B) Multifamily. 
(C) Commercial. 
(D) Industrial. 
(E) Institutional and governmental. 
(F) Landscape. 
(G) Sales to other agencies. 
(H) Saline water intrusion barriers, groundwater recharge, or 

conjunctive use, or any combination thereof. 
(I) Agricultural. 
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(2) The water use projections shall be in the same five-year increments 
described in subdivision (a). 

 
(f) Provide a description of the supplier's water demand management 

measures.  This description shall include all of the following: 
 

(1) A description of each water demand management measure that is 
currently being implemented, or scheduled for implementation, 
including the steps necessary to implement any proposed measures, 
including, but not limited to, all of the following: 

 
 (A) Water survey programs for single-family residential and 

multifamily residential customers. 
 
 (B) Residential plumbing retrofit. 
 
 (C) System water audits, leak detection, and repair. 
 
 (D) Metering with commodity rates for all new connections and 

retrofit of existing connections. 
 
 (E) Large landscape conservation programs and incentives. 
 
 (F) High-efficiency washing machine rebate programs. 
  
 (G) Public information programs. 
 
 (H) School education programs. 
 
 (I) Conservation programs for commercial, industrial, and 

institutional accounts. 
 
 (J) Wholesale agency programs. 

 
  (K) Conservation pricing. 
 
  (L) Water conservation coordinator. 
 
  (M) Water waste prohibition. 
 
  (N) Residential ultra-low-flush toilet replacement programs. 
 

(2) A schedule of implementation for all water demand management 
measures proposed or described in the plan. 
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(3) A description of the methods, if any, that the supplier will use to 
evaluate the effectiveness of water demand management measures 
implemented or described under the plan. 

 
(4) An estimate, if available, of existing conservation savings on water use 

within the supplier's service area, and the effect of the savings on the 
supplier's ability to further reduce demand. 

 
(g) An evaluation of each water demand management measure listed in 

paragraph (1) of subdivision (f) that is not currently being implemented or 
scheduled for implementation.  In the course of the evaluation, first 
consideration shall be given to water demand management measures, or 
combination of measures, that offer lower incremental costs than expanded 
or additional water supplies.  This evaluation shall do all of the following: 

 
(1) Take into account economic and noneconomic factors, including 

environmental, social, health, customer impact, and technological 
factors. 

 
(2) Include a cost-benefit analysis, identifying total benefits and total 

costs. 
 

(3) Include a description of funding available to implement any planned 
water supply project that would provide water at a higher unit cost. 

 
(4) Include a description of the water supplier's legal authority to 

implement the measure and efforts to work with other relevant 
agencies to ensure the implementation of the measure and to share 
the cost of implementation. 

 
(h) Include a description of all water supply projects and water supply 

programs that may be undertaken by the urban water supplier to meet the 
total projected water use as established pursuant to subdivision (a) of 
Section 10635.  The urban water supplier shall include a detailed 
description of expected future projects and programs, other than the 
demand management programs identified pursuant to paragraph (1) of 
subdivision (f), that the urban water supplier may implement to increase the 
amount of the water supply available to the urban water supplier in 
average, single-dry, and multiple-dry water years.  The description shall 
identify specific projects and include a description of the increase in water 
supply that is expected to be available from each project.  The description 
shall include an estimate with regard to the implementation timeline for 
each project or program. 
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(i) Describe the opportunities for development of desalinated water, 
including, but not limited to, ocean water, brackish water, and 
groundwater, as a long-term supply.  

 
(j) Urban water suppliers that are members of the California Urban 

Water Conservation Council and submit annual reports to that council 
in accordance with the ‘‘Memorandum of Understanding Regarding 
Urban Water Conservation in California,’’ dated September 1991, may 
submit the annual reports identifying water demand management 
measures currently being implemented, or scheduled for 
implementation, to satisfy the requirements of subdivisions (f) and (g). 

 
(k) Urban water suppliers that rely upon a wholesale agency for a 

source of water, shall provide the wholesale agency with water use 
projections from that agency for that source of water in five-year 
increments to 20 years or as far as data is available. The wholesale 
agency shall provide information to the urban water supplier for 
inclusion in the urban water supplier’s plan that identifies and quantifies, 
to the extent practicable, the existing and planned sources of water as 
required by subdivision (b), available from the wholesale agency to the 
urban water supplier over the same five-year increments, and during 
various water-year types in accordance with subdivision (c). An urban 
water supplier may rely upon water supply information provided by the 
wholesale agency in fulfilling the plan informational requirements of 
subdivisions (b) and (c), including, but not limited to, ocean water, brackish 
water, and groundwater, as a long-term supply. 

 
10631.5.  The department shall take into consideration whether the urban water supplier 
is implementing or scheduled for implementation, the water demand management 
activities that the urban water supplier identified in its urban water management plan, 
pursuant to Section 10631, in evaluating applications for grants and loans made 
available pursuant to Section 79163. The urban water supplier may submit to the 
department copies of its annual reports and other relevant documents to assist the 
department in determining whether the urban water supplier is implementing or 
scheduling the implementation of water demand management activities. 
 
10632.  The plan shall provide an urban water shortage contingency analysis which 
includes each of the following elements which are within the authority of the urban water 
supplier: 
 

(a) Stages of action to be undertaken by the urban water supplier in response 
to water supply shortages, including up to a 50 percent reduction in water 
supply, and an outline of specific water supply conditions which are 
applicable to each stage. 
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(b) An estimate of the minimum water supply available during each of the next 
three water years based on the driest three-year historic sequence for the 
agency's water supply. 

 
(c) Actions to be undertaken by the urban water supplier to prepare for, and 

implement during, a catastrophic interruption of water supplies including, 
but not limited to, a regional power outage, an earthquake, or other 
disaster. 

 
(d) Additional, mandatory prohibitions against specific water use practices 

during water shortages, including, but not limited to, prohibiting the use of 
potable water for street cleaning. 

 
(e) Consumption reduction methods in the most restrictive stages.  Each urban 

water supplier may use any type of consumption reduction methods in its 
water shortage contingency analysis that would reduce water use, are 
appropriate for its area, and have the ability to achieve a water use 
reduction consistent with up to a 50 percent reduction in water supply. 

 
(f) Penalties or charges for excessive use, where applicable. 

 
(g) An analysis of the impacts of each of the actions and conditions described 

in subdivisions (a) to (f), inclusive, on the revenues and expenditures of the 
urban water supplier, and proposed measures to overcome those impacts, 
such as the development of reserves and rate adjustments. 

 
(h) A draft water shortage contingency resolution or ordinance. 

 
(i) A mechanism for determining actual reductions in water use pursuant to the 

urban water shortage contingency analysis. 
 
10633.  The plan shall provide, to the extent available, information 
on recycled water and its potential for use as a water source in the 
service area of the urban water supplier.  The preparation of the 
plan shall be coordinated with local water, wastewater, groundwater, 
and planning agencies that operate within the supplier's service 
area, and shall include all of the following: 
 

(a) A description of the wastewater collection and treatment 
systems in the supplier's service area, including a quantification of 
the amount of wastewater collected and treated and the methods of 
wastewater disposal. 

 
(b) A description of the quantity of treated wastewater that meets 

recycled water standards, is being discharged, and is otherwise 
available for use in a recycled water project. 
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(c) A description of the recycled water currently being used in 

the supplier's service area, including, but not limited to, the type, 
place, and quantity of use. 

 
(d) A description and quantification of the potential uses of 

recycled water, including, but not limited to, agricultural 
irrigation, landscape irrigation, wildlife habitat enhancement, 
wetlands, industrial reuse, groundwater recharge, and other 
appropriate uses, and a determination with regard to the technical 
and economic feasibility of serving those uses. 

 
(e) The projected use of recycled water within the supplier's 

service area at the end of 5, 10, 15, and 20 years, and a description 
of the actual use of recycled water in comparison to uses previously 
projected pursuant to this subdivision. 

 
(f) A description of actions, including financial incentives, 

which may be taken to encourage the use of recycled water, and the 
projected results of these actions in terms of acre-feet of recycled 
water used per year. 

 
(g) A plan for optimizing the use of recycled water in the 

supplier's service area, including actions to facilitate the 
installation of dual distribution systems, to promote recirculating 
uses, to facilitate the increased use of treated wastewater that 
meets recycled water standards, and to overcome any obstacles to 
achieving that increased use. 

 
10634.  The plan shall include information, to the extent practicable, relating to the 
quality of existing sources of water available to the supplier over the same five-year 
increments as described in subdivision (a) of Section 10631, and the manner in which 
water quality affects water management strategies and supply reliability. 
 
 

Article 2.5 Water Service Reliability 
 
10635. 

(a) Every urban water supplier shall include, as part of its urban water 
management plan, an assessment of the reliability of its water service to its 
customers during normal, dry, and multiple dry water years.  This water 
supply and demand assessment shall compare the total water supply 
sources available to the water supplier with the total projected water use 
over the next 20 years, in five-year increments, for a normal water year, a 
single dry water year, and multiple dry water years.  The water service 
reliability assessment shall be based upon the information compiled 
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pursuant to Section 10631, including available data from state, regional, or 
local agency population projections within the service area of the urban 
water supplier. 

 
(b) The urban water supplier shall provide that portion of its urban water 

management plan prepared pursuant to this article to any city or county 
within which it provides water supplies no later than 60 days after the 
submission of its urban water management plan. 

 
(c) Nothing in this article is intended to create a right or entitlement to water 

service or any specific level of water service. 
 

(d) Nothing in this article is intended to change existing law concerning an 
urban water supplier's obligation to provide water service to its existing 
customers or to any potential future customers. 

 
 

Articl 3. Adoption and Implementation of Plans 
 
10640.  Every urban water supplier required to prepare a plan pursuant to this part shall 
prepare its plan pursuant to Article 2 (commencing with Section 10630). 
 
The supplier shall likewise periodically review the plan as required by Section 10621, 
and any amendments or changes required as a result of that review shall be adopted 
pursuant to this article. 
 
10641.  An urban water supplier required to prepare a plan may consult with, and obtain 
comments from, any public agency or state agency or any person who has special 
expertise with respect to water demand management methods and techniques. 
 
10642.  Each urban water supplier shall encourage the active involvement of  diverse 
social, cultural, and economic elements of the population within the service area prior to 
and during the preparation of the plan.  Prior to adopting a plan, the urban water 
supplier shall make the plan available for public inspection and shall hold a public 
hearing thereon.  Prior to the hearing, notice of the time and place of hearing shall be 
published within the jurisdiction of the publicly owned water supplier pursuant to Section 
6066 of the Government Code.  The urban water supplier shall provide notice of the 
time and place of hearing to any city or county within which the supplier provides water 
supplies. A privately owned water supplier shall provide an equivalent notice within its 
service area.  After the hearing, the plan shall be adopted as prepared or as modified 
after the hearing. 
 
10643.  An urban water supplier shall implement its plan adopted pursuant to this 
chapter in accordance with the schedule set forth in its plan. 
 
10644. 
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(a) An urban water supplier shall file with the department and any city or county 
within which the supplier provides water supplies a copy of its plan no later 
than 30 days after adoption.  Copies of amendments or changes to the 
plans shall be filed with the department and any city or county within which 
the supplier provides water supplies within 30 days after adoption. 

 
(b) The department shall prepare and submit to the Legislature, on or before 

December 31, in the years ending in six and one, a report summarizing the 
status of the plans adopted pursuant to this part. The report prepared by the 
department shall identify the outstanding elements of the individual plans.  
The department shall provide a copy of the report to each urban water 
supplier that has filed its plan with the department.  The department shall 
also prepare reports and provide data for any legislative hearings designed 
to consider the effectiveness of plans submitted pursuant to this part. 

 
10645.  Not later than 30 days after filing a copy of its plan with the department, the 
urban water supplier and the department shall make the plan available for public review 
during normal business hours. 
 
 

CHAPTER 4. MISCELLANEOUS PROVISIONS 
 
10650.  Any actions or proceedings to attack, review, set aside, void, or annul the acts 
or decisions of an urban water supplier on the grounds of noncompliance with this part 
shall be commenced as follows: 
 

(a) An action or proceeding alleging failure to adopt a plan shall be commenced 
within 18 months after that adoption is required by this part. 

 
(b) Any action or proceeding alleging that a plan, or action taken pursuant to 

the plan, does not comply with this part shall be commenced within 90 days 
after filing of the plan or amendment thereto pursuant to Section 10644 or 
the taking of that action. 

 
10651.  In any action or proceeding to attack, review, set aside, void, or annul a plan, or 
an action taken pursuant to the plan by an urban water supplier on the grounds of 
noncompliance with this part, the inquiry shall extend only to whether there was a 
prejudicial abuse of discretion.  Abuse of discretion is established if the supplier has not 
proceeded in a manner required by law or if the action by the water supplier is not 
supported by substantial evidence. 
 
10652.  The California Environmental Quality Act (Division 13 (commencing with 
Section 21000) of the Public Resources Code) does not apply to the preparation and 
adoption of plans pursuant to this part or to the implementation of actions taken 
pursuant to Section 10632.  Nothing in this part shall be interpreted as exempting from 
the California Environmental Quality Act any project that would significantly affect water 
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supplies for fish and wildlife, or any project for implementation of the plan, other than 
projects implementing Section 10632, or any project for expanded or additional water 
supplies. 
 
10653.  The adoption of a plan shall satisfy any requirements of state law, regulation, or 
order, including those of the State Water Resources Control Board and the Public 
Utilities Commission, for the preparation of water management plans or conservation 
plans; provided, that if the State Water Resources Control Board or the Public Utilities 
Commission requires additional information concerning water conservation to 
implement its existing authority, nothing in this part shall be deemed to limit the board or 
the commission in obtaining that information.  The requirements of this part shall be 
satisfied by any urban water demand management plan prepared to meet federal laws 
or regulations after the effective date of this part, and which substantially meets the 
requirements of this part, or by any existing urban water management plan which 
includes the contents of a plan required under this part. 
 
10654.  An urban water supplier may recover in its rates the costs incurred in preparing 
its plan and implementing the reasonable water conservation measures included in the 
plan.  Any best water management practice that is included in the plan that is identified 
in the "Memorandum of Understanding Regarding Urban Water Conservation in 
California" is deemed to be reasonable for the purposes of this section. 
 
10655.  If any provision of this part or the application thereof to any person or 
circumstances is held invalid, that invalidity shall not affect other provisions or 
applications of this part which can be given effect without the invalid provision or 
application thereof, and to this end the provisions of this part are severable. 
 
10656.  An urban water supplier that does not prepare, adopt, and submit its urban 
water management plan to the department in accordance with this part, is ineligible to 
receive funding pursuant to Division 24 (commencing with Section 78500) or Division 26 
(commencing with Section 79000), or receive drought assistance from the state until the 
urban water management plan is submitted pursuant to this article. 
 
10657. 

(a) The department shall take into consideration whether the urban water 
supplier has submitted an updated urban water management plan that is 
consistent with Section 10631, as amended by the act that adds this 
section, in determining whether the urban water supplier is eligible for funds 
made available pursuant to any program administered by the department. 

 
(b) This section shall remain in effect only until January 1, 2006, and as of that 

date is repealed, unless a later enacted statute, that is enacted before 
January 1, 2006, deletes or extends that date. 
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Flores, Amparo

From: Brewer, Boni
Sent: Friday, October 15, 2010 8:46 AM
To: Dan Smith; rwerner; J Freeman; Bert Michalczyk (michalczyk@dsrsd.com); Ed Cummings 

(cummings@lavwma.com); 'jeffbaker@dublin.ca.gov'; 'pwong@sanramon.ca.gov'; 
'albert.lopez@acgov.org'; 'roberta.goulart@dcd.cccounty.us'; 'fwedingt@ebmud.com'

Subject: Urban Water Management Plan

 NOTICE OF REVIEW & POTENTIAL AMENDMENTS 
Urban Water Management Plan 

October 15, 2010 
 
Zone 7 Water Agency is a water wholesaler serving more than 200,000 people in Pleasanton, Livermore and 
Dublin in Alameda County, and the Dougherty Valley area of San Ramon in Contra Costa County. It sells 
treated water to four retailers: the City of Pleasanton, City of Livermore, Dublin San Ramon Services District 
and California Water Service Company. 
 
As an urban water provider, Zone 7 prepares an Urban Water Management Plan aimed at analyzing and 
planning for a reliable water supply over a 20-year planning horizon considering normal, dry and multiple dry 
years. 
 
This is to notify cities and counties within which Zone 7 provides water that on December 15, 2010, the Zone 7 
Board of Directors plans to conduct a public meeting on, and consider adoption of, the Agency’s draft Urban 
Water Management Plan as required under section 10610 et seq. of the California Water Code. The hearing will 
be part of a regularly scheduled Board meeting to begin at 7 p.m. at Zone 7 Administrative Offices, 100 North 
Canyons Parkway, Livermore. 
 
Zone 7 plans to make a copy of the Draft Urban Water Management Plan available for download from its 
website, www.zone7water.com, on or around November 2, 2010. Comments on the draft Urban Water 
Management Plan prior to the public hearing can be provided to Amparo Flores at aflores@zone7water.com, by 
5 p.m. on November 30, 2010. 
 
If you would prefer a copy to be mailed to you, please contact Boni Brewer, Public Information Officer, at 
(925) 454-5015. 
 
 
 
 
Boni Brewer 
Public Information Officer 
Zone 7 Water Agency 
100 North Canyons Parkway 
Livermore, CA  94551 
925-454-5015 
bbrewer@zone7water.com 
 



 

 

 
NOTICE OF PUBLIC HEARING AND PUBLIC REVIEW PERIOD 

Urban Water Management Plan 
 

Zone 7 Water Agency is a water wholesaler serving more than 200,000 people in Pleasanton, 
Livermore, Dublin and the Dougherty Valley area of San Ramon. It sells treated water to four 
retailers: the City of Pleasanton, City of Livermore, Dublin San Ramon Services District and 
California Water Service Company. 
 
As an urban water provider, Zone 7 every five years prepares an Urban Water Management 
Plan aimed at analyzing and planning for a reliable water supply over a 20‐year planning 
horizon considering normal, dry and multiple dry years. 
 
This is to notify the public that at its meeting to begin at 7 p.m. on December 15, 2010, the 
Zone 7 Water Agency Board of Directors plans to conduct a public hearing on, and consider 
adoption of, the Agency’s Draft Urban Water Management Plan as required under Section 
10610 et seq. of the California Water Code. The hearing will be held at Zone 7 Administrative 
Offices, 100 North Canyons Parkway, Livermore. 
 
A copy of the Draft Urban Water Management Plan is available for public review at the Zone 7 
Water Agency office at 100 North Canyons Parkway in Livermore, on the website, 
www.zone7water.com, and at the following local libraries: 
 

Livermore Public Library 
1188 South Livermore Ave., Livermore 
 
Pleasanton Public Library 
400 Old Bernal Ave., Pleasanton 
 
Alameda County Public Library in Dublin 
200 Civic Plaza, Dublin 
 

Public comment will be welcome at the hearing and you are encouraged to comment before 
then, if possible, by contacting Amparo Flores at aflores@zone7water.com. If you have any 
questions regarding this notice, contact Boni Brewer, Public Information Officer, at (925) 454‐
5015. 
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af mgd af mgd

Depends on 
hydrologic 
conditions

no change no change 15,300 13.6 0 2020 - 2030 $97,000,000 to 
$142,000,000

$380,000 to 
$420,000 $500 to $700

This project involves fixing the Delta to increase the 
long-term average yield from existing State Water 
Project contract. The additional supply from Delta 
Conveyance is based on an increased long-term average 
yield of 60% to 79%. The costs, timing, and yield are 
not within Zone 7's control.

Depends on 
hydrologic 
conditions

no change no change 600 0.9 0 2015 - 2020 $500,000 to 
$1,000,000 $48,000 $140 to $200

The water supply yield is based on reoperation of Lake 
Del Valle - lower level to 20,000 af, instead of 25,000 
af between  Sep and Dec to capture more inflow. Cost 
is for coordination and moving EBRP intake located 
within the lake.

Available during 
all hydrologic 

conditions
3,000 2.7 3,000 2.7 0 2011 - 2015 $50,000 to 

$100,000 $850,000 $285 

Zone 7 is currently renewing its contract with BBID. 
Although the contract provides up to 5,000 acre-feet of 
water, 2,000 acre-feet has been used for planning. This 
supply is based on a study that will help justify the use 
of a higher yield from this contract. Additional O&M 
expenses for treating and delivery the supply every 
year.

Depends on 
hydrologic 
conditions

10% to 30% of 
Contract Amount

10% to 30% 
of Contract 

Amount

60% of Contract 
Amount

60% of 
Contract 
Amount

0 2015 - 2020
$10,000 to 

$12,500 per acre-
foot.

$130 $840 to $1,050

The availability of water depends on price and the 
willingness of State Water Contractors to sell. The cost 
is based on historical and recent sales. Cost range based 
on 25% increase between last sale and time Zone 7 
decides to purchase State Water Project Water (next 10 
years).

Depends on 
hydrologic 
conditions

5,600 5.0 8,600 7.7 5.0 2015 - 2020 $32,000,000 to 
$46,000,000

$335 to $480 per 
af $700 to $1,100

The availability of non-State Water Project Water 
transfers (e.g., a new BBID supply) depends on price 
and willingness of wholesale water agencies to sell. 
Costs are based on joint EBMUD-Zone 7 purchase of 
water supply and wheeling through EBMUD's Freeport 
Project and Distribution system.

Depends on 
hydrologic 
conditions

0 to 8,300 7.4 0 to 8,300 7.4 0 2015 - 2020 $32,400,000 to 
$212,000,000

$420,000 to
$2,800,000 $330 to $2,200

Total yield to SBA contractors could be 25,000 af, or 
8,300 for Zone 7. Yield ranges from 0 to 8,300 af 
because it is unknown whether unappropriated Delta 
water rights actually exist. Cost range reflects with and 
without Federal and State Project participation. 

Peak Day
Capacity,

 mgd(d)Availability(a)

Los Vaqueros Reservoir Expansion

Long-term Non-State Water Project Purchase, 
Transfer, or Contract
(not spot market water)

Average Annual Yield(c)

Appendix E. Summary of Potential Water Supply Options Being Considered in the 2010 Water System Master Plan

Capital Cost, $(f)

Annual Operation 
and Maintenance 

Cost, $/year(g)

Total Amortized 
Cost, 

$/acre-foot(h) Comments

Total Costs (does not reflect funding source)

Estimated 
Timing: Supply 
is Available to 

Zone 7(e)Water Supply Option or Strategy

Dry Year Yield(b)

Byron Bethany Irrigation District
(maximize existing contract)

Additional State Water Project Water
(increase contract above 80,619 af)

Increase Yield from Existing Supplies

New or Additional Surface Water Supplies

Delta Conveyance
(increase long-term average yield of existing 
State Water Project contract)

Arroyo Valle Water Right 
(re-operation of Lake Del Valle)
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af mgd af mgd

Peak Day
Capacity,

 mgd(d)Availability(a)

Average Annual Yield(c)

Appendix E. Summary of Potential Water Supply Options Being Considered in the 2010 Water System Master Plan

Capital Cost, $(f)

Annual Operation 
and Maintenance 

Cost, $/year(g)

Total Amortized 
Cost, 

$/acre-foot(h) Comments

Total Costs (does not reflect funding source)

Estimated 
Timing: Supply 
is Available to 

Zone 7(e)Water Supply Option or Strategy

Dry Year Yield(b)

    

Depends on 
hydrologic 
conditions

< 200 < 0.18 900 to 1,800 0.8 to 1.6 0 2020 - 2030 $3,800,000 $410,000 $400 to $800

This supply is a new water right on the Arroyo Mocho. 
The supply can only be used to recharge the local 
groundwater basin; there is no existing way to capture 
and treat the supply. Additionally, the Arroyo Mocho 
Diversion project must be completed before the water 
right can be perfected. Supply and cost range reflects 
the potential allocation to prior rights. 

Depends on 
hydrologic 
conditions

< 200 < 0.18 800 to 1,600 0.7 to 1.4 0 2020 - 2030 $5,600,000 $412,000 $500 to $1,100

This supply is a new water right on the Arroyo Las 
Positas. Natural runoff from the Alkali Sink and inflow 
from the groundwater basin diminish the water quality 
in the Arroyo Las Positas during low flows. There is no 
existing way to capture and treat the supply; therefore, 
these costs only include capture for groundwater 
recharge. Costs assume completion of the StreamWISE 
diversion project for Flood Control. Supply and cost 
range reflects allocation to prior rights.

-- -- -- -- -- -- -- -- -- --
Both of these creeks are located on the western edge of 
Zone 7's service area. At this time, there is no practical 
way to capture, store, or treat this supply.

-- -- -- -- -- -- -- -- -- --

This supply is generated by directing onsite stormwater 
to vegetated or rock swales which then permeate water 
into the groundwater basin. Analysis indicates that a 
majority of applicable areas are located in Livermore. 
Zone 7 has not land use authority. Long-term supply 
planning cannot rely on end-user to implement and 
maintain each and every swale. 

Available during 
all hydrologic 

conditions
(storage is less 

than yield 
during driest 

year on record)

220 to 860 0.2 to 0.8 220 to 860 0.2 to 0.8 0 2015 - 2040 $94,000,000 to 
$395,000,000

$9,400,000 to 
$39,500,000

$73,600 to 
$79,300

Supply based on average roof size and storing two 
months of available supply, while the range depends on 
the ability to retrofit existing accounts with a rainwater 
capture system. Costs do not include regulatory 
oversight or inspection of the systems. It was assumed 
that this supply would not provide peak day capacity 
because there is little to no control over when 
customers decide to use their water. There is always a 
minimum amount of rainfall, so dry year supply is 
based on minimum historical rainfall of 5.2 inches.

-- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- --

Additional Non-Local Groundwater

Significant institutional, legal, and political barriers 
would likely prevent implementing either of these two 
supply options. Most irrigation districts and cities 
would probably oppose any such activities. 
Consequently, these options were not evaluated as part 
of this analysis.

Arroyo Las Positas Water Rights

Tassajara and San Ramon Valley Creek 
runoff

Arroyo Mocho Water Rights

End User Local Rain Capture for Recharge
(Low Impact Development)

End User Local Rain Capture for Irrigation
(residential, commercial, institutional roof 
top capture)

Stormwater Runoff and Rainfall Capture

Transfers: Purchase of Agricultural Land

Transfers: Purchase of M&I Land
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af mgd af mgd

Peak Day
Capacity,

 mgd(d)Availability(a)

Average Annual Yield(c)

Appendix E. Summary of Potential Water Supply Options Being Considered in the 2010 Water System Master Plan

Capital Cost, $(f)

Annual Operation 
and Maintenance 

Cost, $/year(g)

Total Amortized 
Cost, 

$/acre-foot(h) Comments

Total Costs (does not reflect funding source)

Estimated 
Timing: Supply 
is Available to 

Zone 7(e)Water Supply Option or Strategy

Dry Year Yield(b)

    

Direct use (without 
Storage)

Available during 
all hydrologic 

conditions
1,400 1.2 1,400 1.2 2.4 2015 - 2020 $14,100,000 $1,000,000 $1,500 

This project would treat the City's secondary effluent to 
meet irrigation demands without storage. City of 
Pleasanton has no facilities; this option assumes the 
City constructs a new facility to treat all supplies that 
do not require storage. A lower cost option maybe 
available if the City uses DSRSD's existing facilities.

Indirect use (with Storage)
Available during 

all hydrologic 
conditions

2,700 to 4,300 2.4 to 3.8 2,700 to 4,300 2.4 to 3.8 4.8 to 9.6 2020 - 2030 $29,000,000 to 
$73,900,000

$2,000,000 to 
$3,300,000 $1,500 to $2,000

This project would store tertiary water during shoulder 
months. Range is based on no new tertiary capacity 
required for shoulder month supply versus additional 
tertiary capacity, and storage in the Chain of Lakes 
versus storage in Sunol. 

Direct use (without 
Storage) -- -- -- -- -- -- -- -- -- --

DSRSD has additional secondary effluent, but it 
requires storage; all summer month supply is fully 
allocated.

Indirect use (with Storage)
Available during 

all hydrologic 
conditions

6,200 5.5 6,200 5.5 11.0 2020 - 2030 $66,600,000 to 
$91,500,000 $4,700,000 $1,500 to $1,800

This project would store tertiary water during shoulder 
months. DSRSD has sufficient capacity today to treat 
all of their shoulder month supply. The cost range 
reflects storage in the Chain of Lakes versus storage in 
Sunol.

Direct use (without 
Storage)

Available during 
all hydrologic 

conditions
2,000 1.8 2,000 1.8 3.6 2015 - 2020 $20,100,000 $1,500,000 $1,500

This project would expand the City's system to treat 
additional water for delivery in the summer months. 
Pipeline costs do not include retrofits.

Indirect use (with Storage)
Available during 

all hydrologic 
conditions

4,500 to 6,800 4.0 to 6.1 4,500 to 6,800 4.0 to 6.1 8.0 to 12.2 2020 - 2030 $48,400,000 to 
$106,000,000

$3,400,000 to 
$5,200,000 $1,500 to $1,900

This project would store tertiary water during shoulder 
months. Range is based on no new tertiary capacity 
required for direct use versus additional tertiary 
capacity and storage in the Chain of Lakes versus 
storage in Sunol. 

Available during 
all hydrologic 

conditions
1,200 to 7,800 1.1 to 7.0 1,200 to 7,800 1.1 to 7.0 2.2 to 14.0

Builds up over 
time from 2015 

to buildout 

$20,000,000 to 
$143,000,000

$3,000,000 to 
$21,000,000 $3,700 to $4,000

This project involves capturing greywater from sinks, 
showers, bathtubs, and washing machines, filtering it, 
and using it for irrigation of lawns and gardens. Yield 
depends on retrofit of existing homes versus only new 
development. Additional analysis would be required to 
evaluate the potential impacts on water quality.

Available during 
all hydrologic 

conditions

Additional 
Supply in Main 

Basin: 2,800 af/yr

Additional 
Supply in 

Main Basin:
2.5

Additional 
Supply in Main 

Basin: 2,800 
af/yr

Additional 
Supply in 

Main Basin:
2.5

0 2015 - 2020 $21,500,000 to 
$34,200,000 $1,400,000 $1,100 to $1,500

This project involves injecting treated recycled water 
into the Main Basin to increase local storage supply. 
Costs include rehabilitation of exiting RO unit, a new 
pipeline for Zone 7's Demineralization Facility, and a 
new injection well. Additional analysis required to 
verify travel distance/timing from existing potable 
production wells. Cost range reflects uncertainty of RO 
rehabilitation, cost to purchase secondary effluent, and 
Livermore participation.

City of 
Livermore

City of 
Pleasanton

Groundwater Injection: Recycled Water
(recharge groundwater basin with recycled 
water treated with reverse osmosis 
technology)

Recycled Water for Livermore-Amador Valley (Water Demand Reduction for Zone 7 Water Agency)

Dublin San 
Ramon 

Services 
District

End User Greywater Reuse for Residential 
Irrigation
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af mgd af mgd

Peak Day
Capacity,

 mgd(d)Availability(a)

Average Annual Yield(c)

Appendix E. Summary of Potential Water Supply Options Being Considered in the 2010 Water System Master Plan

Capital Cost, $(f)

Annual Operation 
and Maintenance 

Cost, $/year(g)

Total Amortized 
Cost, 

$/acre-foot(h) Comments

Total Costs (does not reflect funding source)

Estimated 
Timing: Supply 
is Available to 

Zone 7(e)Water Supply Option or Strategy

Dry Year Yield(b)

    

Available during 
all hydrologic 

conditions
< 100 < 0.1 < 100 < 0.1 > 0.2 -- -- -- --

A cursory review of potential water supply savings 
from reuse of process wastewater and residual capture 
of stormwater runoff at the five largest vineyards 
indicates that the savings are within the rounding error 
of future water supply needs (e.g., < 100 acre-feet). 
Although the savings may be significant for an 
individual grower, they are significantly smaller than 
the projected need of the Livermore-Amador Valley.

-- -- -- -- -- -- -- -- -- --

This water supply option would likely be implemented 
through water conservation programs, including SBX7-
7; therefore, this option was not evaluated as part of 
this analysis.

Available during 
all hydrologic 

conditions
280 0.25 280 0.25 0.75 2011 - 2015 $4,500,000 $28,000 $1,270

This project involves purchasing an existing well, 
located on the fringe of the Fringe Basins, and using 
this well to offset peak irrigation recycled water 
demands. Discussions with Zone 7 Groundwater staff 
indicate that the well would not likely be able to sustain 
0.75 mgd for very long given its location in the 
Tassajara Formation and outside of any of the Fringe 
Basins. Cost assumptions based on meetings with Zone 
7's water supply retailers and discussions with Zone 7's 
O&M Staff. The costs do not include additional piping 
required to add the well to DSRSD's recycled water 
system. Assumes the well is used at 0.75 mgd for 122 
days per year.

Available during 
all hydrologic 

conditions
5,150 5 5,150 to 9,800 5 to 8.7 5 2015 - 2020 $67,900,000 $2,680,000 to 

$5,100,000 $1,200 to $1,600

Based on discussions with the BARD Project member 
agencies and recent feasibility and pilot testing results. 
Participation would be subject to member agency 
approval.

Available during 
all hydrologic 

conditions
4,100 3.7 4,100 3.7 0 to 3.7 2020 - 2025 $70,000,000 $4,000,000 $2,200

This water supply option includes construction of a 
phase 3 desalination facility for ACWD, and in 
exchange for another supply either along the South Bay 
Aqueduct or the Hetch-Hetchy Aqueduct (e.g., Table A 
Water) at 80% of yield. 

-- -- -- -- -- -- -- -- -- --

Per discussions with Zone 7 groundwater staff, 
potential yields from the fringe basins are extremely 
low, and any water pumped would likely require 
demineralization. A significant amount of additional 
study would be required to establish potential yields 
and costs.

Fringe Basin Development
(including Mocho Sub basin I)

Commercial/Industrial Waste Stream Reuse

Bay Area Regional Desalination Project

Desalination

Demineralization of Groundwater

ACWD Entitlement Exchange

Agricultural Waste Stream Reuse

Purchase Existing Well to Increase Recycled 
Water Supply in Summer Months
(Yara Yara Well)
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Capital Cost, $(f)

Annual Operation 
and Maintenance 

Cost, $/year(g)

Total Amortized 
Cost, 

$/acre-foot(h) Comments

Total Costs (does not reflect funding source)

Estimated 
Timing: Supply 
is Available to 

Zone 7(e)Water Supply Option or Strategy

Dry Year Yield(b)

    

Reduce Mocho 
Demineralization Losses (20% 
to 15%)

Available during 
all hydrologic 

conditions
260 0.23 260 0.230 0 2011 - 2015 $100,000 $0 $30 

Influent water quality test results collected during 
design were less than the detection limit; consequently, 
the detection limit was used to design the brine waste 
(20%). This water supply project assumes a new study 
is conducted that reviews actual water quality results 
that recommend reoperation of the demineralization 
facility with only 15% losses instead of 20% losses. 

Reduce Unaccounted-for 
Water Losses

Available during 
all hydrologic 

conditions
1,300 1.1 1,300 1.1 2.2 2011 - 2015 $500,000 $100,000 $100 

Historical records indicate that unaccounted-for water 
losses were less than 2% between 1995 and 2002. After 
2002, unaccounted-for water losses increased to about 
4% on average. This water supply project assumes a 
new study is conducted that reviews and corrects this 
increase. 

Reduce Well Startup Waste
Available during 

all hydrologic 
conditions

< 100 < 0.1 < 100 < 0.1 0 -- -- -- --

A cursory review of potential water supply savings 
from capture of water discharged to waste during each 
startup of existing groundwater wells indicates that the 
savings are within the rounding error of future water 
supply needs (e.g., < 100 acre-feet). 

Capture Gravel Mining 
Exports

Available during 
all hydrologic 

conditions

3,500 af of 
groundwater 

storage saved.

3.0 of 
groundwate

r storage 
saved.

3,500 af of 
groundwater 

storage saved.

3.0 of 
groundwater 

storage 
saved.

0 2011 - 2015 $140,000 to 
$700,000

$11,000 to 
$700,000

(larger cost due 
to equipment 

rental)

$7 to $220 per 
acre-foot of 
groundwater 

storage

Estimates completed by Zone 7 staff indicate that 
mining exports associated with gravel quarry 
operations could increase to as high as 3,500 acre-feet 
per year over the next 10 years or beyond. This project 
captures these exports and stores the water for 
recharge. Some of the methods proposed to capture the 
exports may require the use of Lake H, which does not 
become Zone 7's until sometime after 2014. 

Reduce Cawelo and 
Semitropic Losses -- -- -- -- -- -- -- -- -- --

The planned-losses associated with use of Zone 7's non-
local storage are specified in contracts, and in the case 
of Semitropic Water Storage District, involve many 
different parties. The institutional and political hurdles 
to changing assumed losses are significant, and likely 
insurmountable.

Loss 
Reduction

Operational Improvements
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Capital Cost, $(f)

Annual Operation 
and Maintenance 

Cost, $/year(g)

Total Amortized 
Cost, 

$/acre-foot(h) Comments

Total Costs (does not reflect funding source)

Estimated 
Timing: Supply 
is Available to 

Zone 7(e)Water Supply Option or Strategy

Dry Year Yield(b)

    

In-Lieu Recharge of Main 
Basin per Existing Contracts

Depends on 
hydrologic 
conditions

0 0

Additional 
Recharge in 

Main Basin: 500 
to 830 af/yr

Additional 
Recharge in 
Main Basin:

0.4 to 0.7

0 2011 - 2020 $200,000 $40,000 to 
$66,400

$100 to $110 per 
acre-foot of 

additional storage

Zone 7 currently practices in-lieu recharge activities 
within its own operations. Per existing contracts with 
Zone 7's retailers, Zone 7 has the option of 
implementing in-lieu recharge activities associated with 
the use of their groundwater pumping quotas. Although 
this project does not provide new water supplies, it 
does increase the rate at which drought storage can be 
recovered during a drought or replenished during 
drought recovery - both reduce the chance of a 
shortage.

Aquifer Storage and Recovery 
in Main Basin

Depends on 
hydrologic 

conditions & 
system capacity

0 0

Additional 
recharge in Main 

Basin: 3,000 
af/yr

Additional 
Supply in 

Main Basin:
2.7

0 2015 - 2020 $2,400,000 $600,000
$260 per acre-

foot of additional 
storage

The purpose of this project is to increase Zone 7's 
ability to conjunctively use the local groundwater basin 
through injection of treated surface water. This project 
is likely a back-up in case recharge within the Chain of 
Lakes is limited. Costs reflect additional analysis and 
study to correct clogging issues experienced by Zone 7 
during previous attempts to implement an ASR 
program, and only include retrofit of Chain of Lakes 1 
and 2.

In Stream Infiltration 
Swale/Wetlands

Depends on 
hydrologic 
conditions

0 0
Additional 

Supply in Main 
Basin: 830 af/yr

Additional 
Recharge in 
Main Basin:

0.7

0 2015 - 2020 $7,800,000 $1,560,000
$2600 per acre-

foot of additional 
storage

The purpose of this project is to enhance Zone 7's 
ability to recharge imported surface water through the 
Arryou Mocho. This project is likely a back-up in case 
recharge in the Chain of Lakes is limited. The project is 
limited to Arroyo Mocho because recharge capacity in 
Arroyo Valle starts downstream of the Chain of Lakes.

Chain of Lakes Diversion
(Arroyo Mocho)

Facility - not 
supply. 0 0

Additional 
Supply in Main 

Basin: 3,000 
af/yr

Additional 
Supply in 

Main Basin:
2.7

0 2015 - 2020 $2,000,000 $410,000
$180 per acre-

foot of additional 
storage

Water supply yield is based on estimated evaporative 
loss reduction once the diversion structure is installed. 
The intended purpose of the project is to increase Zone 
7's artificial recharge capacity in the main groundwater 
basin, which increases the rate at which storage 
reserves are replenished during drought recovery - both 
reduce the chance of a shortage.

Chain of Lakes Diversion
(Arroyo Valle)

Depends on 
hydrologic 
conditions

0 0 3,800 3.4 0 > 2030 $5,000,000 $250,000 $160 

After mining of Lake A is completed, sometime around 
2030, Zone 7 will have the ability to capture flood 
releases from Lake Del Valle and store those releases in 
the Chain of Lakes. This supply can only be used to 
recharge the local groundwater basin; there is no 
existing way to capture and treat the supply for direct 
use. Zone 7 would likely need to construct fish screens 
and obtain any required reoperation permits.

Intertie with EBMUD or 
SFPUC

Facilitates 
wheeling of 

5,600 af

Facilitates 
wheeling of 5 

mgd

Facilitates 
wheeling of 

8,600 af

Facilitates 
wheeling of 7.7 

mgd
up to 10 mgd

Facilitates 
wheeling of 

8,600 af
2015 - 2020 $18,000,000 to 

$35,000,000 $100,000 $160 to $310

This project involves constructing a new intertie with 
EBMUD, SFPUC, or both. The intertie would help 
Zone 7 take delivery of excess supplies during normal 
and wet years, and then provide water to the 
participating agency during dry years. These costs are 
included in the costs of either the non-SWP water 
transfer or the Bay Area Regional Desalination Project. 
S l  i  b d  BARDP

Recharge 
Capacity
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Capital Cost, $(f)

Annual Operation 
and Maintenance 

Cost, $/year(g)

Total Amortized 
Cost, 

$/acre-foot(h) Comments

Total Costs (does not reflect funding source)

Estimated 
Timing: Supply 
is Available to 

Zone 7(e)Water Supply Option or Strategy

Dry Year Yield(b)

    

Available during 
all hydrologic 

conditions
3,000 to 7,000 2.7 to 6.2 3,000 to 7,000 2.7 to 6.2 5.4 to 12.5 2015 - 2020

Depends on the 
methodology used 

by each water 
supply retailer.

Depends on the 
methodology used 

by each water 
supply retailer.

Depends on the 
methodology 
used by each 
water supply 

retailer.

In November 2009, the California legislature passed 
SBX 7-7, which requires Water Retailers to reduce 
baseline per capita demands by 20% by 2020. The 
purpose of this project is to capture potential savings 
from this new law. Estimates are based on analysis 
conducted by Zone 7 staff using the new requirements, 
and represent conservative estimates.

(b) DRY YEAR YIELD: The supply available during single dry or multiple dry years. 

(d) Capacity available to help meet maximum day demands during the summer months. Unless limited by facilities, based on a peaking factor of 2.0 times the average supply.

(h) For comparative purposes, all costs were amortized based on 6 percent interest over a 30 year term. 

(e) Potential timing is the projected years that the supply would become available to Zone 7, after planning, design, CEQA, and construction.
(f) Capital costs include all of the additional one-time costs to obtain, convey, treat, and deliver the water supply.
(g) Operation and Maintenance costs include all of the annual expenses necessary to maintain the supply (e.g., power and chemical costs).

(a) Availablility refers to the hydrologic conditions the water supply is available.

(c) AVERAGE YIELD: The long-term average supply available over various hydrologic conditions.

SBX7-7
(20% by 2020)

Water Conservation
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Timing: Supply 
is Available to 
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Dry Year Yield(b)

    

In-Lieu Recharge of Main 
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Depends on 
hydrologic 
conditions

0 0

Additional 
Recharge in 

Main Basin: 500 
to 830 af/yr

Additional 
Recharge in 
Main Basin:

0.4 to 0.7

0 2011 - 2020 $200,000 $40,000 to 
$66,400

$100 to $110 per 
acre-foot of 

additional storage

Zone 7 currently practices in-lieu recharge activities 
within its own operations. Per existing contracts with 
Zone 7's retailers, Zone 7 has the option of 
implementing in-lieu recharge activities associated with 
the use of their groundwater pumping quotas. Although 
this project does not provide new water supplies, it 
does increase the rate at which drought storage can be 
recovered during a drought or replenished during 
drought recovery - both reduce the chance of a 
shortage.

Aquifer Storage and Recovery 
in Main Basin

Depends on 
hydrologic 

conditions & 
system capacity

0 0

Additional 
recharge in Main 

Basin: 3,000 
af/yr

Additional 
Supply in 

Main Basin:
2.7

0 2015 - 2020 $2,400,000 $600,000
$260 per acre-

foot of additional 
storage

The purpose of this project is to increase Zone 7's 
ability to conjunctively use the local groundwater basin 
through injection of treated surface water. This project 
is likely a back-up in case recharge within the Chain of 
Lakes is limited. Costs reflect additional analysis and 
study to correct clogging issues experienced by Zone 7 
during previous attempts to implement an ASR 
program, and only include retrofit of Chain of Lakes 1 
and 2.
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Depends on 
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Supply in Main 
Basin: 830 af/yr

Additional 
Recharge in 
Main Basin:
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0 2015 - 2020 $7,800,000 $1,560,000
$2600 per acre-

foot of additional 
storage

The purpose of this project is to enhance Zone 7's 
ability to recharge imported surface water through the 
Arryou Mocho. This project is likely a back-up in case 
recharge in the Chain of Lakes is limited. The project is 
limited to Arroyo Mocho because recharge capacity in 
Arroyo Valle starts downstream of the Chain of Lakes.

Chain of Lakes Diversion
(Arroyo Mocho)

Facility - not 
supply. 0 0

Additional 
Supply in Main 

Basin: 3,000 
af/yr

Additional 
Supply in 

Main Basin:
2.7

0 2015 - 2020 $2,000,000 $410,000
$180 per acre-

foot of additional 
storage

Water supply yield is based on estimated evaporative 
loss reduction once the diversion structure is installed. 
The intended purpose of the project is to increase Zone 
7's artificial recharge capacity in the main groundwater 
basin, which increases the rate at which storage 
reserves are replenished during drought recovery - both 
reduce the chance of a shortage.

Chain of Lakes Diversion
(Arroyo Valle)

Depends on 
hydrologic 
conditions

0 0 3,800 3.4 0 > 2030 $5,000,000 $250,000 $160 

After mining of Lake A is completed, sometime around 
2030, Zone 7 will have the ability to capture flood 
releases from Lake Del Valle and store those releases in 
the Chain of Lakes. This supply can only be used to 
recharge the local groundwater basin; there is no 
existing way to capture and treat the supply for direct 
use. Zone 7 would likely need to construct fish screens 
and obtain any required reoperation permits.

Intertie with EBMUD or 
SFPUC

Facilitates 
wheeling of 

5,600 af

Facilitates 
wheeling of 5 

mgd

Facilitates 
wheeling of 

8,600 af

Facilitates 
wheeling of 7.7 

mgd
up to 10 mgd

Facilitates 
wheeling of 

8,600 af
2015 - 2020 $18,000,000 to 

$35,000,000 $100,000 $160 to $310

This project involves constructing a new intertie with 
EBMUD, SFPUC, or both. The intertie would help 
Zone 7 take delivery of excess supplies during normal 
and wet years, and then provide water to the 
participating agency during dry years. These costs are 
included in the costs of either the non-SWP water 
transfer or the Bay Area Regional Desalination Project. 
S l  i  b d  BARDP

Recharge 
Capacity
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In November 2009, the California legislature passed 
SBX 7-7, which requires Water Retailers to reduce 
baseline per capita demands by 20% by 2020. The 
purpose of this project is to capture potential savings 
from this new law. Estimates are based on analysis 
conducted by Zone 7 staff using the new requirements, 
and represent conservative estimates.

(b) DRY YEAR YIELD: The supply available during single dry or multiple dry years. 

(d) Capacity available to help meet maximum day demands during the summer months. Unless limited by facilities, based on a peaking factor of 2.0 times the average supply.
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(e) Potential timing is the projected years that the supply would become available to Zone 7, after planning, design, CEQA, and construction.
(f) Capital costs include all of the additional one-time costs to obtain, convey, treat, and deliver the water supply.
(g) Operation and Maintenance costs include all of the annual expenses necessary to maintain the supply (e.g., power and chemical costs).

(a) Availablility refers to the hydrologic conditions the water supply is available.

(c) AVERAGE YIELD: The long-term average supply available over various hydrologic conditions.

SBX7-7
(20% by 2020)

Water Conservation



 

Cope Lake Improvements & Maintenance 

LIVERMORE, CALIFORNIA 

 

 

FINAL 

Environmental Initial Study/ 

Draft Mitigated Negative Declaration 

 

 

 

 

 

 

Zone 7 Water Agency 

 

 

January 26, 2012 

 

jill
Text Box
Reference 6



Initial Study / Mitigated Negative Declaration     Page i 

Cope Lake Improvements & Maintenance 

Table of Contents 

1  INTRODUCTION ................................................................................................................ 1 

1.1  Background .............................................................................................................................. 1 

1.2  Purpose and Need for the Project ............................................................................................. 1 

1.3  Environmental Review .............................................................................................................. 2 

1.4  Project Approvals ..................................................................................................................... 3 

1.5  Public Review Process ............................................................................................................... 3 

2  PROJECT DESCRIPTION & CONSTRUCTION ........................................................................ 4 

2.1  Project Location ........................................................................................................................ 4 

2.2  Proposed Facilities .................................................................................................................... 5 

2.3  Construction Activities .............................................................................................................. 8 

2.3.1  Project Sequencing and Schedule ............................................................................................. 8 

2.3.2  Site Clearing/Grading and Trenching ........................................................................................ 8 

2.3.3  Truck Trips and Haul Route ....................................................................................................... 8 

2.3.4  Construction Equipment and Workers ..................................................................................... 8 

2.3.5  Post‐Construction Site Cleaning and Restoration ..................................................................... 9 

3  ENVIRONMENTAL SETTING ............................................................................................... 9 

4  ENVIRONMENTAL IMPACTS AND DISCUSSION .................................................................. 9 

4.1  Basic Project Information ......................................................................................................... 9 

4.2  Environmental Factors Potentially Affected ............................................................................ 10 

5  EVALUATION OF ENVIRONMENTAL IMPACTS ................................................................. 12 
I. AESTHETICS ...................................................................................................................................................... 12 

II. AGRICULTURE AND FORESTRY RESOURCES: ................................................................................................... 12 

III. AIR QUALITY ................................................................................................................................................... 13 

IV. BIOLOGICAL RESOURCES ............................................................................................................................... 16 

V. CULTURAL RESOURCES ................................................................................................................................... 28 

VI. GEOLOGY AND SOILS ..................................................................................................................................... 29 

VII. GREENHOUSE GAS EMISSIONS ..................................................................................................................... 30 



Zone 7 Water Agency     January 2012   

 

Initial Study / Draft Mitigated Negative Declaration     Page ii 

Cope Lake Improvements & Maintenance 

VIII. HAZARDS AND HAZARDOUS MATERIALS ..................................................................................................... 31 

IX. HYDROLOGY AND WATER QUALITY ............................................................................................................... 32 

X. LAND USE AND PLANNING .............................................................................................................................. 35 

XI. MINERAL RESOURCES .................................................................................................................................... 36 

XII. NOISE ............................................................................................................................................................ 37 

XIII. POPULATION AND HOUSING ....................................................................................................................... 38 

XIV. PUBLIC SERVICES.......................................................................................................................................... 38 

XV. RECREATION ................................................................................................................................................. 39 

XVI. TRANSPORTATION/TRAFFIC ........................................................................................................................ 40 

XVI. UTILITIES AND SERVICE SYSTEMS ................................................................................................................ 41 

XVII. MANDATORY FINDINGS OF SIGNIFICANCE ................................................................................................. 42 

6  PUBLIC COMMENTS ........................................................................................................ 43 

7  MITIGATION MONITORING AND REPORTING PLAN ........................................................ 44 

 

List of Figures 

Figure 1. Project Location ............................................................................................................................  5 
 
Figure 2. Cope Lake Slope Repairs ...............................................................................................................  6 
 
Figure 3. Vulcan Discharge Pipeline – Proposed Pipeline Routes ................................................................  7 
 

List of Tables (Appendix A) 
Table A‐1    Plant Species Observed in the Cope Lake Improvements Project Study Area  

Table A‐2    Special‐Status Plants Known to Occur or that May Occur in the Project Area 

Table A‐3   Special‐Status Wildlife Species with Potential to Occur in the Project Region

Appendix B  Mitigation Monitoring and Reporting Plan 

List of Abbreviations and Acronyms 

CEQA    California Environmental Quality Act 

IS    Initial study 

MMRP    Mitigation Monitoring and Reporting Plan 

MND    Mitigated Negative Declaration 

PPWTP    Patterson Pass Water Treatment Plant 

SWPPP    Storm Water Pollution Prevention Plan 

Zone 7    Alameda County Flood Control and Water Conservation District, Zone 7 



Zone 7 Water Agency     January 2012   

 

Initial Study / Mitigated Negative Declaration     Page 1 

Cope Lake Improvements & Maintenance 

1 INTRODUCTION 
 
1.1 Background 
 
The Alameda County Flood Control and Water Conservation District, Zone 7 (hereinafter “Zone 7 Water 
Agency” or “Zone 7”) is a wholesale water supplier to the cities of Livermore, Pleasanton, Dublin, and 
provides flood control in the eastern portion of 
Alameda County.  
 
Zone 7 regularly undertakes projects involving 
improvement and maintenance of existing 
facilities, as well as construction of new facilities, 
and acts as Lead Agency for projects subject to the 
California Environmental Quality Act (CEQA).   This 
document is a draft Initial Study /Mitigated 
Negative Declaration (IS/MND) for the Cope Lake 
Improvements Project (Project).  The Zone 7 Board 
of Directors will consider the information in the 
IS/MND at a public meeting, and will decide to 
adopt or reject the findings.    
 
The Delta supplies Zone 7 with roughly 80% of its 
water supply, the remaining comes from local rain 
runoff stored at Lake Del Valle and from groundwater pumped from the Valley’s groundwater basin.  
Zone 7 serves as the primary manager of the local groundwater basin. 
 
The Livermore‐Amador Valley Groundwater Basin is located in Alameda County including the cities of 
Pleasanton, Livermore, and Dublin.  Zone 7 is the groundwater basin manager of the Livermore‐Amador 
Valley Groundwater Basin.  In, roughly, the center of the groundwater basin is an area actively being 
mined for sand and gravel.  Pursuant to the 1981 Livermore‐Amador Valley Quarry Area Reclamation 
Specific Plan, the gravel quarries are required to turn over a series of mined pits to Zone 7 as mitigation 
for removing aquifer material from the groundwater basin.  These pits (Lakes A‐I and Cope Lake) will be 
connected to form a chain of lakes that could be used for water management including water storage, 
conveyance, stormwater detention or groundwater recharge.     
 
Zone 7 currently owns and manages Lake I and Cope Lake.  Lake H is scheduled to be dedicated to Zone 
7 in November 2014.  Zone 7 may lease other lakes within the Chain of Lakes prior to taking ownership.  
Pursuant to an agreement, Vulcan Materials Company, the gravel mining company, and Zone 7 agreed 
that the Vulcan would discharge water into Lake I when it has capacity to capture and store such water.     
  
1.2 Purpose and Need for the Project 
 
Cope Lake is a former silt pond that was used by the quarry operator to let fines settle out of the 
processing water.  As a result, the lake bottom and sides are lined with silt and the lake does not 
communicate with the groundwater.  Cope Lake was given to Zone 7 in an “as is” condition because it 
was not originally part of the established Chain of Lakes.  There are some improvements that need to be 
made to Cope Lake to make it functional for future water management operations.  These include: 
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 Drainage ‐ grading, hydroseeding, concrete lined v‐ditches, trenching, installation of drain pipe 
and drain inlets; 

 Upper embankment slope layback – cutting back the slope to 2:1, removing cut material and 
placing in low lying areas or in lower slope as part of slope repair, hydroseeding; and 

 Lower slope repair and stabilization – grading, cutting back slope, placing fill, erosion control 
measures. 
 

As part of the groundwater basin management, Zone 7 uses surface water to recharge the groundwater 
basin to store for future pumping.  As part of their mining operations Vulcan Materials, Inc. (Vulcan) 
pumps groundwater from actively mined pits.  Vulcan currently discharges this water to the Arroyo 
Mocho under a National Pollutant Discharge Elimination System (NPDES) permit issued by the California 
Regional Water Quality Board, San Francisco Bay Region.  A small amount of the discharge water is 
recharged back into the groundwater basin through the stream bottom but most of it flows out of the 
groundwater basin and out to the Bay.  To reduce the amount of water leaving the groundwater basin, a 
pipeline will be installed from Vulcan’s current discharge point, in the Arroyo Mocho, and into Lake H, I 
or Cope Lake.  If this water is discharged into Cope Lake, the water would eventually be transferred to 
Lake I so that it can percolate through the gravel slopes of Lake I and recharge the groundwater basin.   
 
The Cope Lake improvements and maintenance activities will be phased and coordinated due to their 
close proximity to each other. 
 
1.3 Environmental Review 
 
Zone 7, acting as the Lead Agency under CEQA, prepared this document to provide information about the 
potential environmental effects of the Proposed Project.   
 
Pursuant to CEQA, the purpose of an Initial Study is to: 
 

 determine whether the project may have a significant effect on the environment (i.e. whether an 
Environmental Impact Report (EIR) or an Negative Declaration should be prepared);  

 identify measures that mitigate project impacts to a less than significant level (mitigated negative 
declaration); 

 determine scope of the EIR, if one is required: 

 justify the lead agency’s decision to adopt a Negative Declaration, if one is prepared; and 

 determine whether to rely on a previously prepared EIR. 
 
According to CEQA, a public agency shall prepare or have prepared a proposed negative declaration or 
mitigated negative declaration for a project subject to CEQA when: 

 
a) The initial study shows that there is no substantial evidence, in light of the whole record before 

the agency, that the project may have a significant effect on the environment, or 
 

b) The initial study identifies potentially significant effects, but: 
 

1) revisions in the project plans or proposals made by, or agreed to by the applicant before 
a proposed mitigated negative declaration and initial study are released for public review 



Zone 7 Water Agency     January 2012   

 

Initial Study / Mitigated Negative Declaration     Page 3 

Cope Lake Improvements & Maintenance 

would avoid the effects or mitigate the effects to a point where clearly no significant 
effects would occur, and 
 

2) there is no substantial evidence, in light of the whole record before the agency, that the 
project as revised may have significant effect on the environment. 

 
Upon completion of the Initial Study, Zone 7 identified potentially significant impacts and corresponding 
mitigation to reduce these impacts to a level that is considered less than significant.  Zone 7 prepared 
this Mitigated Negative Declaration to provide the public, and Responsible and Trustee Agencies 
reviewing this project, with information about the Project and potential effects on the local and regional 
environment.  This Mitigated Negative Declaration was prepared in compliance with Section 15070 of the 
CEQA Guidelines of 1970 (as amended).  In accordance with Section 15073 of the CEQA Guidelines, this 
document was circulated to applicable local, state and federal agencies and to interested organizations 
and individuals who may wish to review and comment on the report. 
 
1.4 Project Approvals 
 
The CEQA  review process  is  intended  to provide  responsible agencies with an opportunity  to provide 
input  into the project  in order to assist with their responsibilities.   Responsible agencies are those that 
have some responsibility or authority  for carrying out or approving a project;  in many  instances these 
public agencies must make a discretionary decision to  issue a permit; provide right‐of‐way, funding or 
resources to the project.   
 
The following are the permits and approvals (and approving entity) needed for this Project: 
 

 CEQA (Zone 7 Board of Directors) 

 
1.5 Public Review Process 
 
This MND will be circulated to local, state and federal agencies, interested organizations and individuals 
who may wish  to  review  and provide  comments on  the project description,  the proposed mitigation 
measures  or  other  aspects  of  the  report.  The  publication will  commence  a minimum  30‐day  public 
review period consistent with CEQA Guidelines §15105(b) beginning on December 19, 2011 and ending 
on January 20, 2012. 
 
The draft IS/MND and all supporting documents are available for review at the following locations: 
 
Zone 7 Water Agency            Livermore Public Library 
100 North Canyons Parkway          1188 South Livermore Avenue 
Livermore, CA 94551            Livermore, CA 94550     
 
It will also be posted online at www.zone7water.com.  Written comments or questions regarding the 
draft IS/MND are due by 5 p.m. on January 20, 2012, and should be submitted to: 
 
Zone 7 Water Agency 
Attn:  Mary Lim, Associate Water Resources Planner 
100 North Canyons Parkway 
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Livermore, CA 94551 
Or, via e‐mail to mlim@zone7water.com 
 
Zone 7 will consider all comments and make any necessary changes to the document prior to adoption 
of the final Mitigated Negative Declaration by the Board of Directors. 
 

2 PROJECT DESCRIPTION & CONSTRUCTION 
 
2.1 Project Location 
 
The project is located in Alameda County between the cities of Livermore and Pleasanton off the El 
Charro Road exit, on the south side of Interstate 580 (Figure 1).  The entire site is located within the 
Alameda Creek Watershed.  The project area is in Unincorporated Alameda County and is bound to the 
north, south, east and west, respectively by the Arroyo Mocho, Pleasanton City Limit, Arroyo Mocho, and 
the quarry haul road.   The only major streams in the area are the Arroyo Mocho and its tributary, the 
Arroyo Las Positas.   

 
 

Figure 1. Project Location 
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2.2 Proposed Facilities 
 
The Cope Lake slope repairs portion of the project includes installing concrete lined v‐ditches, trenching, 
up to three 12 to 18‐inch high density polyethylene (HDPE) drain pipes and drain inlets to improve 
drainage.  See Figure 2.   
 
The Vulcan discharge pipeline project includes installing a 24‐inch HDPE pipeline.  This pipeline will be 
connected to the existing discharge outfall, which is located at the Arroyo Mocho, and will connect to 
Lake H, I or Cope Lake.  The pipeline shall be designed to protect the lake slope from eroding as a result 
of the discharge flow (e.g. energy dissipater).  See Figure 3 for three possible alignments for the 
discharge pipeline.  The chosen alignment and the timing of the pipeline installation will depend upon 
the timing of the Cope Lake slope repairs and availability of Lake H. 
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Figure 2. Cope Lake Slope Repairs 
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Figure 3. Vulcan Discharge Pipeline – Proposed Pipeline Routes 
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2.3 Construction Activities 
 
2.3.1 Project Sequencing and Schedule 
 
Project construction can commence only after adoption of this CEQA document and project approval by 
Zone 7’s Board of Directors.  Construction for the Cope Lake slope improvements is anticipated to 
commence in summerMay 2012 and could occur in phases depending upon extent of repairs needed 
around the lake.  Slope repairs will take approximately 3 to 6 months, on average.  In order to minimize 
impacts to the resident, located nearby, construction will generally occur during normal working hours, 
or 8 a.m. to 5 p.m., Monday through Friday.  Work on the weekend is not anticipated.  Installation of the 
Vulcan discharge pipeline will depend upon the chosen alignment and would take approximately six 
weeks to install. 
 
2.3.2 Site Clearing/Grading and Trenching  
 
Cope Lake Slope Repair 
 
The Cope Lake slope repair activities will require that the existing vegetation on the upper surface will be 
cleared and grubbed for grading.  Following clearing and grubbing, the surface will be graded a minimum 
of 2% towards a constructed concrete curb and gutter, V‐ditch, or other drainage conveyance.  In areas 
where there are sink holes, the slope may be laid back 2:1 or filled and compacted, depending on the 
severity of the sinkhole and proximity to the top of erosion.  Once the drainage system is in place, it will 
convey the runoff to a low point with a flared end section, which will transport the runoff to the 
discharge line.  A portion of the upper slope will be laid back at least 2:1 for the drainage line to run 
down the upper slope, over the access road and into Cope Lake via an HDPE pipe (up to three 12 – 18” 
diameter pipes).  In order to install the drainage system, a narrow trench will need to be excavated.    
 
Vulcan Discharge Pipeline 
 
A pipeline will be constructed from Vulcan’s existing discharge outfall at the Arroyo Mocho and will be 
connected to Lake H, I and/or Cope Lake.  Pipeline installation will involve clearing and grubbing.  The 
pipeline will primarily be aboveground.  There will be grading in areas where sharp drops will need to be 
leveled off to accommodate the pipeline.  Trenching will be required for the areas where the pipeline 
goes underground.  In addition, sink holes will be filled in along the pipeline route.   
 
2.3.3 Truck Trips and Haul Route 
 
There will be some soil transport to and from the Project site during the Cope Lake slope repair project.  
Truck traffic will be minimal since excavated dirt will, as much as possible, be spread out around the 
project area.  There is also the possibility for limited trips to and from the site by concrete trucks for 
various portions of the work.  Site access routes are shown in Figure 2 above. 
 
2.3.4 Construction Equipment and Workers 
 
The following construction equipment is anticipated to be used: 
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 bulldozer with rippers  

 excavator with roller compactor or separate vibratory plate machine  

 trencher  

 grader 

 scraper  
 

In addition, there will be up to 10 construction workers anticipated at the construction site. 
 
2.3.5 Post‐Construction Site Cleaning and Restoration 
 
Once the grading and drainage installations are complete on the Cope Lake improvements, the upper 
slope will be hydroseeded and other slope protection measures (e.g. Geomat, rip rap, etc.) will be 
installed in the cut section where the discharge line runs down the upper slope.  Once the Vulcan 
discharge pipeline is installed, areas that have been cleared and grubbed will be hydroseeded, when 
appropriate. 
 

3 ENVIRONMENTAL SETTING 
 
This section provides an overview of key environmental features of the project site.  Additional 

information is included within the topical discussions in section 4.2. 

The Project site is located in an aggregate mining area in Township 3 south, Range 1 east, Sections 10, 

11, and 14 in unincorporated east Alameda County.  Cope Lake and Lake I are located near the south 

end of El Charro Road, south of Interstate 580 and north of the Western Pacific Railroad tracks, west of 

the City of Livermore, and east of the City of Pleasanton.  The site is currently bounded by a residential 

development to the west, operational gravel mining to the south and east, and undeveloped land (part 

of the City of Livermore’s El Charro Specific Plan Area) to the north.  

Vegetation at the Project site includes riparian scrub, coastal scrub, and annual grassland cover.  There 

are some eucalyptus trees and saplings on the Project site as well.   

 

4 ENVIRONMENTAL IMPACTS AND DISCUSSION 
 
4.1 Basic Project Information 
 
Project Title:  Cope Lake Improvements 

Lead Agency Name and Address:  Zone 7 Water Agency 
100 North Canyons Parkway 
Livermore, CA 94551 

Contact Person and Phone Number: 

 

Ms. Mary Lim 

Associate Water Resources Planner,  Zone 7 

(925) 454‐5036 
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Project Location:  See Section 2.0 – Project Description 

General Plan Designation:  Water Management and Large Parcel Agriculture 

Zoning:  Agriculture 

Property Description: 

 

The site is located in Township 3 south, Range 1 east, 
Sections 10, 11, and 14 in east Alameda county.  Cope 
Lake, Lake H and Lake I are located near the south end of 
El Charro Road, south of Interstate 580 and north of the 
Western Pacific Railroad tracks, west of the City of 
Livermore, and east of the City of Pleasanton.  The site is 
currently bounded by a residential development to the 
west, operational gravel mining to the south and east, 
and undeveloped land (part of the City of Livermore’s El 
Charro Specific Plan Area) to the north. 

Project Description: 

 

The proposed activities include (1) Cope Lake slope 
repairs; and (2) installing a discharge pipeline from 
Vulcan’s existing discharge point, over the Arroyo Mocho, 
and connecting into Lake H, I and/or Cope. 

Surrounding Land Uses:  See Section 4 – Environmental Setting  

Other Agencies Whose Approval is 

Required: 

None 

 
4.2 Environmental Factors Potentially Affected  
 
The environmental factors checked below would be potentially affected by this project, involving at least 
one impact that is a “Potentially Significant Impact” as indicated by the checklist on the following pages. 
 

 Aesthetics   Agriculture and Forestry 
Resources  
 

Air Quality 
 

 Biological Resources  Cultural Resources   Geology/Soils 
 

 Greenhouse Gas 
Emissions 

Hazards & Hazardous 
Materials 

Hydrology/Water  
Quality 
 

  Land Use/Planning  Mineral Resources  Noise 
 

 Population/Housing  Public Services  Recreation 
 

 Transportation/Traffic  Utilities/Service Systems  Mandatory Findings of 
Significance 
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5 Evaluation of Environmental Impacts 
 

I. AESTHETICS  
Would the project: 

Potentially 
Significant 
Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant 
Impact  No Impact 

a) Have a substantial adverse effect on a scenic vista?
 

       

b) Substantially damage scenic resources, including, but 
not limited to, trees, rock outcroppings, and historic 
buildings within a state scenic highway? 

       

 
c) Substantially degrade the existing visual character or 
quality of the site and its surroundings? 

       

 
d) Create a new source of substantial light or glare which 
would adversely affect day or nighttime views in the area? 

       

 
Discussion 
a.b.c.d.  No Impact.  The Project will be located in an area that is predominately industrial, specifically 
sand and gravel mining activities, with open space.  Both the Cope Lake slope repairs and the Vulcan 
discharge pipeline installation will result in short‐term visual impacts during construction.  Construction 
activities would require the use of some heavy equipment.  The Vulcan discharge pipeline would not 
alter the aesthetic quality of the surrounding area because the pipeline will lie along the ground through 
Cope Lake.  Since the Project area is already disturbed due to decades of and ongoing mining activities, 
there will no potential damage to scenic resources.  Therefore, there is no impact to the scenic 
resources or scenic highways.  In addition, there are no proposed lights or building surfaces that would 
create a new source of substantial light.  Therefore, there would be no impact related to light or glare.     
 

II. AGRICULTURE AND FORESTRY RESOURCES: 
In determining whether impacts to agricultural resources 
are significant environmental effects, lead agencies may 
refer to the California Agricultural Land Evaluation and Site 
Assessment Model (1997) prepared by the California Dept. 
of Conservation as an optional model to use in assessing 
impacts on agriculture and farmland. In determining 
whether impacts to forest resources, including timberland, 
are significant environmental effects, lead agencies may 
refer to information compiled by the California Department 
of Forestry and Fire Protection regarding the state’s 
inventory of forest land, including the Forest and Range 
Assessment Project and the Forest Legacy Assessment 
project, and forest carbon measurement methodology 
provided in Forest Protocols adopted by the California Air 
Resources Board. Would the project: 

Potentially 
Significant 
Impact 

Less Than 
Significant with 
Mitigation 
Incorporated 

Less Than 
Significant 
Impact  No Impact 

 
a) Convert Prime Farmland, Unique Farmland, or Farmland 
of Statewide Importance (Farmland), as shown on the 
maps prepared pursuant to the Farmland Mapping and 
Monitoring Program of the California Resources Agency, to 
non‐agricultural use? 
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b) Conflict with existing zoning for agricultural use, or a 
Williamson Act contract? 

       

 
c) Conflict with existing zoning for, or cause rezoning of, 
forest land (as defined in Public Resources Code section 
12220(g)), timberland (as defined by Public Resources Code 
section 4526), or timberland zoned Timberland Production 
(as defined by Government Code section 51104(g))? 

       

 
d) Result in the loss of forest land or conversion of forest 
land to non‐forest use? 

       

 
e) Involve other changes in the existing environment which, 
due to their location or nature, could result in conversion 
of Farmland, to non‐agricultural use or conversion of forest 
land to non‐forest use? 

 
 
 

 
   

 
 
Discussion 
a.b.c.d.e.  No Impact.  The Project area is considered Other Lands (quarry) in the Alameda County 
Important Farmland Map, which has been mined for gravel.  The quarry lakes are part of the larger 
Chain of Lakes designed for water management activities in the Reclamation Specific Plan.  Lake I and 
Cope Lake have already been transferred to Zone 7 as mitigation for the loss of aquifer storage 
associated with the quarry operations.  Due to their current condition as depleted gravel mining pits, 
and the dedication of these pits to water management, these areas are no longer consistent with the 
prime agricultural soil definition.  As such, there would be no impact related to loss of agricultural lands 
associated with implementation of the Project. 
 

III. AIR QUALITY ‐‐ Where available, the significance 
criteria established by the applicable air quality 
management or air pollution control district may be relied 
upon to make the following determinations. Would the 
project: 

Potentially 
Significant 
Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant 
Impact  No Impact 

 
a) Conflict with or obstruct implementation of the 
applicable air quality plan? 

       

 
b) Violate any air quality standard or contribute 
substantially to an existing or projected air quality 
violation? 

       

 
c) Result in a cumulatively considerable net increase of any 
criteria pollutant for which the project region is non‐
attainment under an applicable federal or state ambient air 
quality standard (including releasing emissions which 
exceed quantitative thresholds for ozone precursors)? 

       

 
d) Expose sensitive receptors to substantial pollutant 
concentrations? 
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e) Create objectionable odors affecting a substantial 
number of people? 

       

 
Discussion 
a.  No Impact.  The most recently adopted air quality plan for the San Francisco Bay Area is the Bay Area 
2010 Clean Air Plan (2010 CAP). The 2010 CAP is an update to the Bay Area Air Quality Management 
District (BAAQMD)’s 2005 Ozone Strategy to comply with State air quality planning requirements. The 
2010 CAP also serves as a multi‐pollutant air quality plan to protect public health and the climate. The 
2010 CAP control strategy includes revised, updated, and new measures in the three traditional control 
measure categories, including stationary sources measures, mobile source measures, and transportation 
control measures. In addition, the 2010 CAP identifies two new categories of control measures, 
including land use and local impact measures and energy and climate measures (BAAQMD, 2010a). 
BAAQMD recommends that the agency approving a project where an air quality plan consistency 
determination is required, analyze the project with respect to the following questions: 1) does the 
project support the primary goals of the air quality plan; 2) does the project include applicable control 
measures from the air quality plan; and 3) does the project disrupt or hinder implementation of any 
2010 CAP control measures? If all the questions are concluded in the affirmative, BAAQMD considers 
the project consistent with air quality plans prepared for the Bay Area (BAAQMD, 2010b). 
 
Any project that would not support the 2010 CAP goals would not be considered consistent with the 
2010 CAP. The recommended measure for determining project support of these goals is consistency 
with BAAQMD CEQA thresholds of significance. As presented in the subsequent impact discussions, the 
proposed project would result in virtually no new long‐term operations‐related emissions and proposed 
project‐related construction emissions would not exceed the BAAQMD significance thresholds; 
therefore, the proposed project would support the primary goals of the 2010 CAP. As mentioned above, 
projects that incorporate all feasible air quality plan control measures are considered consistent with 
the 2010 CAP. There appear to be no 2010 CAP control measures that would be directly applicable to 
the proposed project; however, implementation of Mitigation Measure AIR‐1 (see discussion b) below) 
would ensure that BAAQMD basic construction control measures would be implemented.  
 
The proposed project would support the primary goals of the 2010 CAP and it would not disrupt or 
hinder implementation of any 2010 CAP control measures. Therefore, there would be no impact 
associated with conflicting or obstructing implementation of the applicable air quality plan. 
 
b.  Less Than Significant With Mitigation Incorporated.  Based on the following analysis, construction 
and operation of the proposed project would not result in a violation of an air quality standard or 
contribute significantly to an existing or projected air quality violation. 
 
Lakes H, I and Cope were previously used for mining operations.  There is one residence near the 
southeast corner of Cope Lake near/on El Charro Road adjacent to the planned improvements to Cope 
Lake.  There are a subdivisions north and on the southeast corner of Lake I in Pleasanton that are about 
3400 and 2,900 feet, respectively from the planned location of the Vulcan discharge pipeline into Lake I.  
Sensitive receptors are limited to these residences any future residences developed as part of the quarry 
reclamation.   
 
Construction emissions would result from excavation of soil, combustion of fuel to power heavy 
construction equipment, delivery and haul trucks and construction worker vehicle trips.  The primary 
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pollutants generated from construction would be NOx (from combustion of diesel fuel) and PM‐10 (from 
grading and excavation and vehicle travel over unpaved surfaces).  Heavy‐duty construction equipment 
used during clearing and grading would include a bulldozer with rippers and excavator with roller 
compactor or separate vibratory plate machine. Fugitive dust emissions would vary from day to day 
depending upon the level and type of activity, silt content of the soil and prevailing weather.  Installation 
of the Vulcan discharge pipeline is estimated to take approximately six weeks.   
 
Construction emissions would result in a temporary increase in criteria air pollutant emissions.  To 
address this temporary increase, the following mitigation measure shall be implemented: 
 

Mitigation Measure AIR‐1: Implement BAAQMD Basic Mitigation Measures. Zone 7 Water 
Agency and its construction contractors shall control fugitive dust emissions by implementing, as 
applicable, the following basic control measures based on BAAQMD recommendations: 
 
All exposed surfaces (e.g., parking areas, staging areas, soil piles, and graded areas, and unpaved 
access roads) shall be watered two times a day.  
 
All haul trucks transporting soil, sand, or other loose material off‐site shall be covered. 
 
All visible mud or dirt track‐out onto adjacent public roads shall be removed at least once per 
day.  
 
 All vehicle speeds on unpaved roads shall be limited to 15 mph. 
 
All roadways, driveways, and sidewalks to be paved shall be completed as soon as possible.  
Idling times shall be minimized either by shutting equipment off when not in use or reducing the 
maximum idling time to five minutes (as required by the California Airborne Toxics Control 
Measure Tile 13, Section 2485 of California of Regulations). Clear signage shall be provided for 
construction workers at all access points. 
 
All construction equipment shall be maintained and properly tuned in accordance with 
manufacturer’s specifications. All equipment shall be checked by a certified mechanic and 
determined to be running in proper condition prior to operation. 
 
Post a publicly visible sign with the telephone number and person to contact at Zone 7 Water 
Agency regarding dust complaints. This person shall respond and take corrective action within 
48 hours. The BAAQMD’s phone number shall also be visible to ensure compliance with 
applicable regulations. 

 
Operations: Once construction is complete, the proposed project would result in virtually no sources of 
air pollutants. Therefore, there would be no net change in long‐term proposed project emissions 
compared to the baseline conditions and there would be no long‐term operational impact. 
 
c.  Less Than Significant Impact.  Based on BAAQMD guidance, if a project would result in an increase in 
ROG, NOx, PM10, or PM2.5 of more than its respective average daily mass significance thresholds, then 
it would also be considered to contribute considerably to a significant cumulative impact. In developing 
thresholds of significance for air pollutants, BAAQMD considered the emission levels for which a 
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project’s individual emissions would be cumulatively considerable. If a project would exceed the 
identified significance thresholds, its emissions would be cumulatively considerable, and if a project 
would not exceed the significance thresholds, its emissions would not be cumulatively considerable. As 
presented under discussion b) above, short‐term construction emissions would not exceed the 
applicable significance thresholds and there would be virtually no increase in long‐term operational 
emissions. Therefore, the proposed project would not be cumulatively considerable and cumulative 
impacts would be less than significant. 
 

d. Less than Significant Impact. The BAAQMD recommends that lead agencies quantitatively assess the 
incremental toxic air contaminant (TAC) exposure risk to all sensitive receptors within a 1,000‐foot radius 
of a project’s fence line. Long‐term operations that would be associated with the proposed project 
would result in no new TAC emissions. However, proposed project construction activities would 
generate diesel particulate matter (DPM), which is considered to be a TAC. The majority of PM10 and PM2.5 
exhaust emissions that would be generated during construction would be DPM due to the use of diesel 
off‐road equipment.  

As stated above, there is one residence near the southeast corner of Cope Lake near/on El Charro Road 
adjacent to the planned improvements to Cope Lake.  There are a subdivisions north and on the 
southeast corner of Lake I in Pleasanton that are about 3400 and 2,900 feet, respectively, from the 
planned location of the Vulcan discharge pipeline into Lake I.  Sensitive receptors are limited to these 
residences any future residences developed as part of the quarry reclamation.   Given the anticipated 
relatively short period of potential exposure, TAC emissions associated with proposed project 
construction equipment would be sufficiently diluted and would not be substantial at the nearest 
residential locations. Impacts would be less than significant. 

e.  Less than Significant Impact. Diesel equipment used to construct the proposed project may emit 
objectionable odors associated with combustion of diesel fuel. However, these emissions would be 
temporary and intermittent in nature, thus odor impacts associated with diesel combustion during 
construction activities would be less than significant. Regarding long‐term operational odors, the sewer 
pipeline would be located underground in an air tight closed system; therefore, there would be no 
expected operational odors associated with the proposed project and no long‐term impact would occur.  

 
 

IV. BIOLOGICAL RESOURCES  
Would the project: 

Potentially 
Significant 
Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant 
Impact  No Impact 

 
a) Have a substantial adverse effect, either directly or 
through habitat modifications, on any species identified as 
a candidate, sensitive, or special status species in local or 
regional plans, policies, or regulations, or by the California 
Department of Fish and Game or U.S. Fish and Wildlife 
Service? 
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b) Have a substantial adverse effect on any riparian 
aquatic, or wetland habitat or other sensitive natural 
community identified in local or regional plans, policies, 
regulations, or by the California Department of Fish and 
Game or US Fish and Wildlife Service? 

       

 
c) Have a substantial adverse effect on federally protected 
wetlands as defined by Section 404 of the Clean Water Act 
(including, but not limited to, marsh, vernal pool, coastal, 
etc.) through direct removal, filling, hydrological 
interruption, or other means? 

       

 
d) Interfere substantially with the movement of any native 
resident or migratory fish or wildlife species or with 
established native resident or migratory wildlife corridors, 
or impede the use of native wildlife nursery sites? 

       

 
e) Conflict with any local applicable policies protecting 
biological resources, such as a tree preservation policy or 
ordinance? 

       

 
f) Conflict with the provisions of an adopted Habitat 
Conservation Plan, Natural Community Conservation Plan, 
or other applicable habitat conservation plan? 

       

 
Discussion 
The biological study area includes the project area and all accessible areas within 300 feet of aquatic 
habitat adjacent to the project area.  This 300‐foot area was included to evaluate project related effects 
on California red‐legged frog (Rana draytonii).  The 300‐foot assessment distance was chosen over the 
typical 1‐mile study distance for California red‐legged frog because construction of the proposed project 
would be limited to the dry season (generally May 1 to September 30), which is a time period when 
California red‐legged frogs typically stay within 300 feet of aquatic habitat. 
 
Existing information on biological resources reviewed for the project includes the following: 
 

 United States Geological Survey (USGS) Livermore 7.5‐minute quadrangle (1961, 
photorevised  1980); 

 United States Fish and Wildlife Service (USFWS) list of special‐status species in the U.S. 
Geological Survey (USGS) 7.5‐minute Livermore quadrangle (June 24, 2011); 

 California Department of Fish and Game’s (CDFG’s) California Natural Diversity Database 
(CNDDB) (2011) records search for the Livermore, CA 7.5‐minute USGS quadrangle; 

 CDFG’s CNDDB (2011) records search for special‐status plant species occurrences within a 
10 mile radius of the project area; 

 California Native Plant Society’s (CNPS’s) Inventory of Rare and Endangered Plants (2011) 
records search for the Livermore USGS 7.5‐minute quadrangle; and 

 Biological Reconnaissance Report, Chain of Lakes Site, Alameda County, California (Padre 
Associates, Inc., 2008). 

 
Survey Date and Personnel 
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Surveys that were conducted for the Project include a floristic survey, wildlife survey, and habitat 
mapping.  A reconnaissance level survey was conducted by ICF International (formerly Jones & Stokes) 
biologist and botanist/ecologist on June 7, 2011.  This reconnaissance level survey was intended to 
document existing biological resources and determine the occurrence or potential for special‐status 
species to occur in the study area and provide an initial habitat assessment of the project area.  
 
Existing Conditions 
The biological study area is located between the cities of Livermore and Pleasanton within Alameda 
County, California and can be found on the USGS Livermore, CA 7.5‐minute topographic quadrangle 
within Township 3 South, Range 1 East, Sections 10, 11 and 14.  The elevation of the study area ranges 
from approximately 300 to 380 feet above mean sea level, and is topographically variable due to the 
construction of the water quality basins (i.e., Cope Lake, Lake H and Lake I), and drains from the roads 
and levees towards the respective basins. 
 
Habitat Types 
Eight habitat types were identified in the study area:  perennial stream, riparian woodland, riparian 
scrub, coyote brush scrub, tamarisk scrub, non‐native annual grassland, open water, and 
disturbed/developed areas.  The boundaries of the habitat types are approximations based on visual 
assessment during the reconnaissance level survey.  A list of the plant species observed during the 
reconnaissance survey of the study area is included in Appendix A. 
 
Perennial Stream 
One perennial stream, Arroyo Mocho, runs along the southeastern edge of the study area. Arroyo 
Mocho is a 34.7 mile long stream that traverses the cities of Livermore and Pleasanton.  It is located in 
the Mocho subbasin of the Livermore Valley Basin, which drains to Alameda Creek, the largest of all 
local watersheds draining directly into San Francisco Bay (East Bay Regional Park District 2002).  
Approximately 0.49‐acre of perennial stream occurs within the study area only, as the stream is not 
located within the project area.  Arroyo Mocho is one of the major drainages in the Livermore Valley.  
Within the study area, Arroyo Mocho generally runs northwest and parallel to El Charro Road.  The 
section of Arroyo Mocho within the study area is confined to its current alignment by high levees. 
 
During the reconnaissance level survey conducted on June 7, 2011, Arroyo Mocho was observed flowing 
within the channel varying in width from 12 to 30 feet.  The channel has a low gradient and has a 
substrate comprised predominantly of silt and sand, with some embedded gravel and cobbles.  Signs of 
high flows were observed in the form of wrack deposition along herbaceous and woody vegetation 
beyond the banks but within the levees of the stream channel. 
 
Surface water in Arroyo Mocho consists of both natural and artificial flow.   Natural flow is often limited 
to winter and spring (wet) months.   Artificial flow includes both releases from the South Bay Aqueduct 
made for the purposes of groundwater recharge, and releases from mining activities.  The artificial 
releases can be sporadic, made only when water is available for groundwater recharge, or when there is 
ample mining activity requiring discharge of groundwater. 
 
Riparian woodland 
Approximately 3.29 acres and 0.37‐acre of riparian woodland occur, respectively, within the study area 
and project area.  The west bank of Arroyo Mocho within the study area is dominated by an overstory of 
gum trees (Eucalyptus sp.) with herbaceous vegetation such as mulefat (Baccharis salicifolia), poison 
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hemlock (Conium maculatum), Harding grass (Phalaris aquatica), smilo grass (Piptatherum miliaceum), 
and bentgrass (Agrostis sp.) commonly occurring in the understory.  Other trees and shrubs observed in 
this community included California walnut (Juglans californica), edible ficus (Ficus carica), and elderberry 
(Sambucus nigra ssp. caerulea).  This grove of eucalyptus trees runs above the western bank of Arroyo 
Mocho and along an old dirt road above the eastern side of Cope Lake. Further up on the bank and 
above the dirt road the overstory includes Monterey pine (Pinus radiata) trees.  The understory in this 
area also changes to predominantly non‐native grasses and forbs including wild oat (Avena sp.), ripgut 
brome (Bromus diandrus), foxtail barley (Hordeum murinum ssp. leporinum), Harding grass,  milk thistle 
(Silybum marianum), and Italian thistle (Carduus pycnocephalus).  The east bank of Arroyo Mocho is 
dominated by willows (Salix sp.) and Himalayan blackberry (Rubus armeniacus).  Wildlife observed in this 
habitat type during the field survey includes American crow (Corvus brachyrhynchos), house finch 
(Carpodacus mexicanus), black phoebe (Sayornis nigricans), red‐tailed hawk (Buteo jamaicensis), 
European starling (Stunrus vulgaris), and mocking birds (Mimus polyglottos).   
 
Riparian Scrub 
Approximately 2.70 acres and 2.37 acres of riparian scrub occur, respectively, within the study area and 
project area.  Riparian scrub was observed along the eastern bank of Cope Lake and the banks of the 
peninsula that begins along the eastern bank of Cope Lake and extends midway across the lake.  This 
vegetative type also occurs in patches along the western edge of Cope Lake.  Species commonly 
observed in this vegetative community include several willow species (Salix sp.), tamarisk (Tamarix 
ramosissima), mulefat, Fremont cottonwood (Populus fremontii), and scattered coyote brush (Baccharis 
pilularis).  In addition to tree and shrub species, several non‐native forb species were observed in this 
vegetative type including wild oat, Harding grass, rattail fescue (Vulpia myuros), soft brome (Bromus 
hordeaceus), and Italian thistle.  Wildlife observed within this habitat type consists of Pacific tree frog 
(Hyla regilla), snakefly (raphidopteran), black‐tailed deer (Odocoileus hemionus), tree swallow 
(Tachycineta bicolor), and killdeer (Charadrius vociferus). 
 
Coyote Brush Scrub 
Approximately 1.43 acres of coyote brush scrub occur within project area, which is encompassed by the 
study area.  The coastal scrub vegetative type was observed along the top of the peninsula extending 
from the eastern edge of Cope Lake and along the western edge of Cope Lake. Coyote brush was the 
dominant species in this vegetative type.  Other species observed in this vegetative type were primarily 
non‐native grasses and forbs including wild oat, Harding grass, red brome (Bromus madritensis ssp. 
rubescens), rattail fescue, wild mustard (Brassica sp.), and Italian thistle. Non‐native forbs such as wild 
mustard and milk thistle were particularly dense in the eastern and western edges of the coyote brush 
scrub habitat along the peninsula. Additionally, the non‐native invasive stinkwort (Dittrichia graveolens) 
was abundant in the coyote brush scrub along the western edge of Cope Lake. Wildlife observed within 
this habitat type consists of house sparrow (Passer domesticus), western scrub jay (Aphelocoma 
californica), brewer’s blackbird (Euphagus cyanocephalus), western fence lizard (Sceloporus 
occidentalis), western dog tick (Dermacentor occidentalis), and deerfly (tabanidae). 
 
Tamarisk Scrub  
Approximately 4.31 acres and 2.36 acres of tamarisk scrub occur, respectively, within the study area and 
project area.  Although tamarisk appears as a component of the riparian scrub vegetative type, an area 
in the center of the study area consists predominantly of tamarisk. According to Holland (1986), this 
vegetative type is characterized as a “weedy, virtual monoculture of any of several Tamarix species, 
usually supplanting native vegetation following major disturbance.”  Two hydrophytic species, 
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rabbitsfoot grass (FACW) and mulefat (FACW), were also commonly observed in this vegetative type.  In 
2008, this area was characterized as open water and non‐vegetated mud flats (Padre Associates, Inc. 
2008).  Wildlife observed within this habitat type consists of brown‐headed cowbird (Molothrus ater), 
red‐winged blackbird (Agelaius phoeniceus), western dog tick, house sparrow, and western scrub jay. 
 
Non‐native Annual Grassland 
Approximately 10.52 acres and 3.89 acres of non‐native annual grassland occur, respectively, within the 
study area and project area.  Non‐ native annual grassland is located along an old road running below 
the riparian woodland/eucalyptus grove on the eastern shore of Cope Lake, and on the east and west 
sides of the road running between Cope Lake and Lake I in the western portion of the study area. This 
vegetative type consists predominantly of non‐native grasses and forbs. Dominant non‐native grasses 
observed during the reconnaissance level survey in 2011 included ripgut brome, wild oats, Italian wild 
rye (Lolium perenne ssp. multiflorum), Harding grass, soft brome, and foxtail barley.  Non‐native forbs 
commonly observed included Italian thistle, wild mustard, milk thistle, and yellow‐star thistle (Centaurea 
solstitialis).  Wildlife observed in this habitat type includes black‐tailed deer, western scrub jay, northern 
mocking bird, turkey vulture (Cathartes aura), and red‐tailed hawk .  A small number of sparsely spaced 
mammal burrows were observed in this habitat type, particularly near concrete structures and concrete‐
stabilized slopes.   
 
Open Water 
Approximately 25.31 acres and 0.49‐acre of open water occur, respectively, within the study area and 
project area.  This habitat type occurs adjacent to the study area in the middle of Cope Lake.  Water 
depth of the lake is unknown but relatively shallow.  Wildlife observed within this habitat type includes 
tree swallow, bufflehead (Bucephala albeola), mallard (Anas platyrhynchos), black phoebe, turkey 
vulture, great egret (Ardea alba), and Canada goose (Branta canadensis). 
 
Disturbed/Developed Areas 
Approximately 2.34 acres and 0.84‐acre of disturbed/developed areas respectively occur within the 
study area and project area.  Developed areas within the study area consist of a paved road and graded 
road shoulders along the western edge of the study area, a dirt road along the eastern side of Cope 
Lake, concrete rip‐rap along the southeastern and a dirt boat ramp on the western edge of the study 
area.  The developed areas in general do not provide habitat for wildlife, other than upland foraging for 
birds and basking habitat for reptiles. 
 
a. Less Than Significant With Mitigation Incorporated.  Special‐status species are plants and animals 
that are legally protected under the California Endangered Species Act (CESA), the federal Endangered 
Species Act (ESA), or other regulations, as well as species considered sufficiently rare by the scientific 
community to qualify for such listing.  For the purposes of this document, special‐status species include: 
 

 Species  listed or proposed  for  listing as  threatened or endangered under ESA  (50 Code of 
Federal Regulations  [CFR] 17.12  [listed plants], 50 CFR 17.11  [listed animals], and various 
notices in the Federal Register [FR] [proposed species]); 

 Species  that are candidates  for possible  future  listing as  threatened or endangered under 
ESA; 

 Species listed or proposed for listing by the State of California as threatened or endangered 
under CESA (14 CCR 670.5); 
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 Animals  fully protected  in California  (California Fish and Game Code Section 3511  [birds], 
4700 [mammals], and 5050 [amphibians and reptiles]); 

 Animal species of special concern to the California Department of Fish and Game; 
 Plants  listed  as  rare  under  the  California Native  Plant  Protection Act  (California  Fish  and 

Game Code Section 1900 et seq.); and 
 Plants considered by CNPS  to be “rare,  threatened, or endangered  in California”  (Lists 1B 

and 2, California Native Plant Society 2005). 
 
Special‐Status Plant Species 
Based on a search of the CNDDB (2011), the CNPS Inventory (2011), and species list obtained from the 
USFWS, a list was compiled with special‐status plant species known to occur in the project region.  The 
study area lacks suitable habitat for most of these species, including serpentine soils and/or certain 
plant communities (e.g., chaparral, seeps, and vernal pools).  The remaining 15 special‐status plant 
species for which the study area may support suitable plant communities and soils are summarized in 
Table A.2, in Appendix A. These species were concluded to have either no potential to occur, due to lack 
of suitable microhabitat in the study area, or a low potential to occur, due to the highly disturbed nature 
of the annual grassland habitat and riparian habitat in the study area.  No special‐status plants were 
observed during the June 7, 2011 reconnaissance level survey; however, protocol‐level surveys were not 
conducted.  Because no special‐status plants are likely to occur in the study area due to the lack of 
suitable habitat and degraded condition of the site, and because no special‐status plants were observed 
in previous surveys, the proposed project would not be expected to affect special‐status plants.  
 
Special‐Status Wildlife Species 
Although much of the study area consists of disturbed habitat, it does provide potential habitat for 
certain special‐status wildlife species.  No special‐status fish species occur in the project area, although 
central California coast steelhead have the potential to occur in Arroyo Mocho in the future.  A list of 
potentially occurring special‐status species was generated from the CNDDB records search and from the 
list obtained from the USFWS.  These species were evaluated for their potential to occur in the study 
area based on the results of previous studies and the reconnaissance level assessment conducted on 
June 7, 2011.  Table A.1, in Appendix A, presents this list of special‐status wildlife species, their 
distributions, their general habitat requirements, and their potential to occur in the study area.  Those 
species that have a moderate to high potential to occur in the study area and have a potential to be 
affected by the proposed project include the federally threatened California red‐legged frog (Rana 
draytonii) and the following California state species of special concern: western pond turtle (Actinemys 
marmorata), pallid bat (Antrozonous pallidus), Townsend’s big‐eared bat (Corynorhinus townsendii), 
hoary bat (Lasiurus cinereus), western burrowing owl (Athene cunicularia), loggerhead shrike (Lainus 
ludovicianus), tricolored blackbird (Agelaius tricolor), ferruginous hawk (Buteo regalis); and the 
California fully protected white‐tailed kite (Elanus leucurus).  The study area also provides habitat for 
other raptors and for migratory birds protected by the Migratory Bird Treaty Act. 
 
Central California Coast Steelhead 
Central California coast steelhead are federally listed as threatened (71 FR 834, January 5, 2006), 
excluding those behind man‐made barriers in this watershed.  Historically, steelhead have periodically 
occurred in Arroyo Mocho, which provides limited suitable spawning and rearing habitat in its upper 
reaches (Alameda Creek Alliance 2011). Currently, there are many barriers downstream of the project 
site both in Arroyo Mocho and surrounding tributaries such as Alameda Creek which preclude steelhead 
migration into the project area, or within the watershed as a whole.  Also see discussion under item D.  
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California Tiger Salamander 
The federally and state threatened California tiger salamander (Ambystoma califoriense) (CTS) is known 
to occur in the region; however the site is isolated from these occurrences.  The nearest occurrence, 
located approximately 0.69‐mile south of the study area, is separated from the project area by Stanley 
Road, a relatively busy main road, and active quarries.  Three CTS occurrences north of the study area 
are all located north of Interstate 580 (I‐580), which is a significant barrier to individuals from these 
metapopulations.  Additionally, in 2008 the USFWS determined that the El Charro Specific Plan Area, 
located north of the site (east of El Charro Road, immediately south of Interstate 580 and northwest of 
the Livermore Municipal Airport), did not provide suitable habitat for California tiger salamander and did 
not warrant coverage under the Biological Opinion issued for that project (USFWS 2008).  This 
determination was based on negative results from drift fence studies conducted in the Specific Plan Area 
in 2006 and 2007, and the fact that all records for this species are north of I‐580, which was identified as 
a substantial barrier to dispersal to potential aquatic habitat within the El Charro Specific Plan Area.  
Considering this recent determination and the fact that the study area does not provide suitable aquatic 
habitat for California tiger salamander, this species is not expected to occur within the study area nor be 
affected by the proposed project. 
 
Impacts to California Red‐Legged Frog  
California red‐legged frog (CRLF) has been documented at five locations within two miles of the action 
area (CNDDB 2011).  Most of these occurrences are north of I‐580.  In August 1997, an adult CRLF was 
reported in a small pool in Arroyo Las Positas, approximately 1.09 miles northeast of the action area 
(CNDDB 2011).  No suitable breeding pools were observed in the portion of Arroyo Mocho adjacent to 
the study area during the June 7, 2011 field survey and the stream flow observed is expected to be too 
great to provide habitat for CRLF.  The water basins (Cope Lake, Lake H and Lake I) within the study area 
represent potential aquatic habitat for CRLF and adjacent upland areas (within 300 feet) are potential 
upland dispersal habitat.  In addition, the seasonally inundated portions of the water basins in the study 
area could be used by CRLF as habitat; although these areas would not necessarily be suitable aquatic 
habitat, they could be used as refugia.  These seasonally inundated basins provide ample suitable 
refugia, namely crevices and soil cracks, for CRLF.  In addition, CRLF could disperse throughout most of 
the action area during the rainy season.  If CRLF are present in aquatic and upland habitats in the 
construction area, construction activities (i.e., staging and excavation) could result in direct impacts (i.e., 
loss of adult frogs).  Impacts to aquatic and upland habitat would be temporary and would occur during 
the dry season.   
 
Implementation of the proposed action would temporarily disturb approximately 11.25 acres of CRLF 
upland habitat and 0.49‐acre of CRLF aquatic habitat (slope layback along Cope Lake and ground 
disturbance during pipeline construction).  During construction in aquatic and upland areas, there is 
potential for CRLF to be killed by construction equipment unless avoidance measures are implemented.     
 
Loss of habitat and potential direct effects to individual frogs are considered a potentially significant 
impact that can be mitigated to a less than significant level through the following mitigation measures:   
 

Mitigation Measure BIO‐1:  Conduct an Environmental Education Program for all Construction 
Personnel.  Develop and implement an environmental education program for all construction 
personnel about the importance of on‐site biological resources.  The program, to be provided to 
all construction personnel, shall brief them on the need to avoid impacts on biological 
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resources—including California red‐legged frog, as well as the penalties for not complying with 
biological mitigation requirements.  All construction personnel shall be informed about the life 
history of federally listed species and other special status species that could occur on site; the 
importance of habitats for these species and the terms and conditions of the biological opinion.  
The construction supervisor shall ensure that any new personnel arriving to the site are briefed 
before they begin work. 
 
Mitigation Measure BIO‐2:  Conduct a Preconstruction Survey for California Red‐Legged Frog 
and Monitor Construction Activities within California Red‐Legged Frog Habitat.  To avoid and 
minimize impacts on CRLF, the applicant or its contractor shall retain a qualified wildlife biologist 
to conduct preconstruction clearance surveys for California red‐legged frogs no more than 48 
hours before ground disturbance anywhere within the project area.  The qualified biologist also 
shall be responsible for monitoring all construction activities within CRLF aquatic habitat (Cope 
Lake and Lake I) and adjacent upland habitat (within 100 feet of the aquatic habitat).  The 
biologist shall look for CRLF during grading, excavation, and any ground disturbing construction 
activities.  If a CRLF is encountered during any project activities, construction shall cease until 
the frog is removed by a USFWS‐approved biologist and relocated to nearby suitable aquatic 
habitat.  USFWS and CDFG shall be notified within five (5) working days of any CRLF relocation. 
 
Mitigation Measure BIO‐3:  Use Exclusion Fencing for Construction Activities (Including 
Grading) during All Seasons and Avoid Grading Activities within California Red‐Legged Frog 
Upland Habitat during the Wet Season (October 1 to April 30).  Exclusion fencing shall be 
placed around the project area to keep CRLF from entering the work area during all work 
activities.  Exclusion fencing shall be in place at least 48 hours prior to construction.  A biological 
monitor shall be on‐site during fence installation.  To minimize disturbance of dispersing CRLF, 
all grading activity within CRLF upland habitat (within 100 feet of aquatic habitat) should be 
conducted during the dry season (between May 1 and September 30) or before the onset of the 
rainy season, whichever occurs first. 

 
Mitigation Measure BIO‐4:  Minimize Ground‐Disturbing Activities in California Red‐Legged 
Frog Aquatic and Upland Habitat.  To minimize disturbance and mortality of CRLF in Cope Lake 
and Lake I, and upland habitat (within 100 feet of the aquatic habitat), the applicant or its 
contractor shall minimize the extent of ground‐disturbing activities by minimizing the project 
footprint and limiting the work area to the minimum area necessary for construction.   

 
 
Mitigation Measure BIO‐5:  Avoid and Minimize the Disturbance of Aquatic Habitat.  To the 
extent possible, the applicant or its contractor shall minimize impacts to aquatic habitat by 
implementing all of the following measures: 
 

 Construction activities in waters during the wet season (October 1 to April 30) 
shall be avoided. 

 During construction, trees, shrubs, debris, or soils that are inadvertently 
deposited shall be removed in a manner that minimizes disturbance to the 
aquatic habitat. 

 All construction‐related activities shall be completed promptly to minimize their 
duration and resulting impacts. 
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 Construction inspectors shall routinely inspect protected areas to ensure that 
protective measures are in place and effective. 

 All protective measures shall remain in place until all construction activities near 
the resource have been completed and shall be removed immediately following 
construction activities. 

 An erosion control plan shall be prepared and implemented. It shall include the 
following provisions and protocols: 

 
- Discharge from dewatering operations, if needed, and runoff from disturbed 

areas  shall be made  to  conform  to  the water quality  requirements of  the 
waste discharge permit issued by the Regional Water Quality Control Board 
(RWQCB). 

- Material  stockpiles  shall  be  located  in  non‐traffic  areas  only.  Side  slopes 
shall not be  steeper  than 2:1. All stockpile areas shall be surrounded by a 
filter fabric fence and interceptor dike. 

- Temporary erosion control measures, such as sandbagged silt  fences, shall 
be  applied  throughout  construction  of  the  proposed  project  and  shall  be 
removed after the working area is stabilized or as directed by the engineer. 
The  Storm Water  Pollution  Prevention  Plan  (SWPPP)  for  the  project  shall 
detail the applications and type of measures and the allowable exposure of 
unprotected soils. 

 
Mitigation Measure BIO‐6:  Inspect Exclusion Fences Daily during Construction.  The biological 
monitor shall inspect the exclusion fences around the work area daily during construction within 
the action area.  If ground disturbance activities are completed and the biological monitor is no 
longer required to monitor construction activities, an inspector trained by the biologist shall 
conduct the daily fence inspections for any frogs.  If a frog (regardless of species) is found near a 
fence, work in the area shall stop, the biologist shall be notified, determine the species, and the 
frog shall be relocated (if found to be CRLF, then a USFWS‐approved biologist shall relocate the 
frog) to suitable habitat outside of the work area.  Fences shall be inspected according to this 
schedule until the fences are removed, as approved by the biological monitor or the resident 
inspector.  The construction contractor monitor shall be responsible for maintaining the 
exclusion fences.  The biological monitor or resident inspector shall immediately report any 
encroachment on fenced areas to the foreman or engineer, who shall stop construction or 
notify the contractor of the situation to be addressed.  The biological monitor or resident 
inspector shall document the results of the inspections on construction monitoring log sheets, 
which shall be kept on file with the applicant.  

 
Impacts to Western Pond Turtle  
Western pond turtle has the potential to occur within Cope Lake and Lake I and adjacent upland areas 
within 300 feet of aquatic habitat.  No pond turtles were observed during the June 7, 2011 
reconnaissance level survey.  Construction activities associated with the proposed project could result in 
the disturbance to or loss of western pond turtles.  This impact is considered potentially significant but 
would be reduced to a less‐than‐significant level by implementation of Mitigation Measures BIO‐1, BIO‐
3, BIO‐4, BIO‐6, BIO‐7, and BIO‐8 listed above as well as Mitigation Measure BIO‐9 below.  It should be 
noted that while Mitigation Measures BIO‐1, BIO‐3, BIO‐4, BIO‐6, BIO‐7, and BIO‐8 are mitigation for 
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impacts to CRLF, they also significantly benefit western pond turtle and partially mitigate for impacts to 
this species. 

 
Mitigation Measure BIO‐7: Conduct a Preconstruction Survey for Western Pond Turtles. To 
avoid and minimize impacts on western pond turtles, the applicant or its contractor shall retain 
a qualified wildlife biologist to conduct a preconstruction clearance survey for western pond 
turtles no more than 48 hours before ground disturbance in aquatic habitats and after the 
exclusion fencing is installed.  If turtles are observed during the survey, they shall be relocated 
to suitable habitat outside of the work area or as determined during coordination with CDFG.  
The person handling turtles shall be permitted to capture and relocate western pond turtle 
individuals at the time of project initiation or need to amend their CDFG collecting permit to 
include capture and relocation. 

 
Other Nesting Migratory Birds and Raptors, including Western Burrowing Owl, Loggerhead Shrike, 
Ferruginous Hawk, Tricolored Blackbird, and White‐tailed Kite 
Migratory birds and raptors, including loggerhead shrike, ferruginous hawk, tricolored blackbird, 
western burrowing owl, and white‐tailed kite may nest and forage within the study area.  No nests were 
observed in the study area during the reconnaissance level survey conducted on June 7, 2011.  The 
riparian woodland, especially the large eucalyptus trees, and various shrub‐dominated habitats within 
the study area may be used for nesting by raptors and common birds, including white‐tailed kites and 
shrikes.  There is marginal nesting habitat for white‐tailed kite in the disturbed annual grassland within 
the study area and potential foraging habitat in this same habitat type.  These areas may also be used by 
other ground nesting migratory birds.  A few burrows were observed in the disturbed annual grassland, 
around concrete structures, and concrete‐stabilized slopes that represent suitable burrows for 
burrowing owl.  The proposed project would impact areas of disturbed annual grassland, which may be 
used by ground nesting birds or western burrowing owl.  The project could also disturb birds nesting in 
the adjacent riparian habitat.  These impacts are considered potentially significant but would be reduced 
to a less‐than‐significant level by implementation of the following mitigation measure. 
 

Mitigation Measure BIO‐8: Conduct a Pre‐construction Survey for Nesting Migratory Birds and 
Raptors. A preconstruction survey for nesting raptors, special‐status bird species, and migratory 
bird species shall be conducted by a qualified biologist. Since burrowing owl can be present 
during any time of the year, a survey for this species shall be conducted by a qualified biologist.  
Further, if construction activities are scheduled to occur during the avian breeding season 
(February 1‐August 31), a preconstruction survey for other nesting raptors, special‐status bird 
species, and migratory bird species shall be conducted by a qualified biologist.  The survey will 
cover all potential nesting substrate in the study area relevant to the species being surveyed for 
and will be conducted no more than two weeks prior to the initiation of construction or ground 
disturbing activities associated with the project.  If no active nests are located, then no further 
mitigation is necessary.  If an active nest is located, a no‐disturbance buffer will be established 
around the active nest site to avoid disturbance or destruction of the nest until after the nesting 
season is over or a biologist determines that the young have fledged.  The extent of such a 
buffer will be determined by the biologist and will be influenced by the amount of noise and 
other disturbances, and other topographic or artificial barriers. 

 
If construction activities begin prior to the breeding season (i.e., if construction activity begins 
between September 1 and February 28), then only a burrowing owl survey is necessary.  Once 
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project initiation begins, construction activities should be in full force, including, at a minimum, 
grading of the site and development of infrastructure.  A minor activity that initiates 
construction but does not involve the full force of construction activities will not qualify as “pre‐
existing construction.”  Optimally, all necessary vegetation removal should be conducted prior 
to the breeding season so that there is no potential for nesting birds or raptors to occur in the 
construction area.  If any birds or raptors nest in the vicinity of the project under this pre‐
existing construction condition, then it is assumed that they are habituating or will habituate to 
the construction activities.  Under this scenario, the preconstruction survey still should be 
conducted on or after March 1 to identify any active nests in the vicinity, and active sites should 
be monitored by a wildlife biologist periodically until after the breeding season or after the 
young have fledged (usually late‐June to mid‐July).  If active nests are identified in or 
immediately adjacent to the project area, then all nonessential construction activities (e.g., 
equipment storage, meetings, etc.) should be avoided in the immediate vicinity of the nest site; 
however, construction activities can proceed.  If construction activities stop for more than two 
weeks during the avian nesting season, an additional nesting raptor and migratory bird survey 
shall be conducted. 
 

Impacts to Special Status Bat Species 
Bats may roost in the large eucalyptus and riparian trees that occur along Arroyo Mocho and the large 
trees along the maintenance road.  Further, a concrete stabilized slope in the eastern portion of the 
study area contains a crevice that could be a suitable roost for bats.  No sign of use by bats (e.g., bat 
guano) was observed during the field survey and no buildings are in the impact area.  Bats typically 
develop day and maternal roosts under bridges and within buildings that are not subject to frequent and 
on‐going disturbance (e.g., vehicle and pedestrian traffic and construction/maintenance noises from 
adjacent developed areas).  The proposed project could directly impact potential roost sites and result in 
the loss of individual bats, or result in indirect impacts from the level of noise or vibration disturbance 
generated by the proposed project.  These impacts would be considered significant, but are reduced to 
less‐than‐significant impacts to bats with the incorporation of the following mitigation measure. 

 
Mitigation Measure BIO‐9: Conduct a Preconstruction Survey for Roosting Bats. To avoid and 
minimize impacts to roosting bats, the applicant or its contractor shall retain a qualified wildlife 
biologist to conduct a preconstruction clearance survey for bats no more than 48 hours before 
ground disturbance associated with project implementation.  If bats are observed during the 
survey, they shall be relocated through humane exclusion methods agreed upon with CDFG.  A 
qualified biologist shall oversee the implementation of the exclusion process.  The bat exclusion 
device installer shall be qualified to perform such activities.   

 
b. Less Than Significant With Mitigation Incorporated.  The project area extends into the riparian 
habitat along either side of the isthmus spanning Cope Lake, the eastern shoreline of the southern 
quadrant Cope Lake, and along the maintenance road the action area.  Construction activities necessary 
for pipeline construction and slope layback within these areas could encroach on riparian vegetation.  If 
damage to woody riparian vegetation is avoided or is minimal, this impact would be less than significant.  
However, implementation of Mitigation Measures BIO‐1, BIO‐4, and the following measures to avoid 
and minimize damage to riparian vegetation would further ensure that this impact is less than 
significant. 
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Mitigation Measure BIO‐10: Install Construction Barrier Fencing around the Construction Area 
to Protect Sensitive Habitats.  The applicant or its contractor shall install orange construction 
barrier fencing at the edge of the project area where it abuts or includes water basins and 
seasonally inundated areas within the project area. The fencing shall be installed before project 
activities are initiated, maintained throughout the construction portion of the project, and 
removed after construction completion. 

 
Mitigation Measure BIO‐11: Avoid and Minimize Potential Disturbance of Riparian 
Communities.  The applicant or its contractor shall avoid and minimize potential disturbance of 
woody vegetation in the riparian habitat by implementing the following measures. 

 
 The potential for long‐term loss of woody riparian vegetation shall be minimized 

by trimming vegetation rather than removing entire woody plants. Woody 
plants that need to be trimmed shall be cut at least 1 foot above ground level to 
leave the root systems intact and allow for more rapid regeneration.  Cutting 
shall be limited to the minimum area necessary within the construction zone.  
To protect nesting birds, the applicant or its contractor shall not allow pruning 
or removal of woody riparian vegetation between January 1 and August 31 
without preconstruction surveys as required by Mitigation Measure BIO‐810. 

 A certified arborist shall be retained to perform any necessary pruning or root 
cutting of riparian trees. 

 
c.  No Impact.  The project is located wholly in upland areas and water basins (Cope Lake, Lake H and 
Lake I) and will not impact jurisdictional wetlands; therefore, implementation of the project would not 
result in an impact. 
 
d.  Less Than Significant With Mitigation Incorporated.  The proposed project would temporarily 
interfere with wildlife species that may disperse over the isthmus that runs east‐west through Cope 
Lake.  The proposed project would occur during the summer months when upland wildlife migration is 
not typically active and only dissuade wildlife movement during daytime, minimizing the potential for 
affecting dispersing wildlife.   The implementation of Mitigation Measures BIO‐1 through ‐5, BIO‐8, and 
BIO‐9, described above, would reduce any impacts to migratory wildlife to less than significant.   
 
Currently, the Alameda Creek Alliance is encouraging removal of barriers so steelhead can be restored 
to the Alameda Creek watershed and various tributaries (Alameda Creek Alliance 2011). Therefore, a 
review of stream gage data both upstream and downstream of the Vulcan discharge point on Arroyo 
Mocho, as well as on Arroyo Las Positas near its confluence with Arroyo Mocho, was completed in order 
to assess the role, if any, that Vulcan’s mining discharges may have on potential future fish migration, 
such as steelhead.   Complete records for three water years were reviewed (October 2007 through 
September 2010).   Three major points were revealed: 
 

1. Fish migrating up the lower portions of Arroyo Mocho (below the confluence with Arroyo Las 
Positas) benefit from year‐around influx of water from Arroyo Las Positas.   While the Vulcan 
mining discharges do have some limited and sporadic contribution to the perennial flow in lower 
Arroyo Mocho, this year‐round flow also exists without the mining discharges.   

2. Assuming they are made during the time‐sensitive migration windows, mining discharges may 
have a limited benefit for migrating fish attempting passage up the Arroyo Mocho fish ladder, 
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which is just downstream of the Vulcan discharge point.  However, the mining discharges are 
not required for fish passage through the ladder.    

3. Data from upstream of both the Arroyo Mocho fish ladder and the Vulcan discharge point 
indicates that this central section of Arroyo Mocho is often dry (0 cfs) or only slightly wetted 
(less than 1 cfs)  for days or weeks on end, with the exception of short periodic wet spells due to 
rainfall, artificial recharge, or mining releases.     

 
Vulcan’s monthly discharge records from 1974 to 2010 were also reviewed.  Most notably, the data 
reveal many long periods where no discharges were made (e.g., 1987‐1992, 1999‐2004).   Since 2006, 
Vulcan has been discharging semi‐regularly to Arroyo Mocho although, at times, many months go by 
with no discharge at all. Also, their higher discharges come in the wet months when Arroyo Mocho 
would already be wetted naturally.   
 
Thus, Vulcan’s mining discharges appear to contribute little towards fish migration to the upper reaches 
of Arroyo Mocho where potential spawning habitat may exist.  Therefore, the reduction of water into 
Arroyo Mocho will not affect steelhead.  Steelhead are not currently in the project area and it may take 
years before the reach is accessible to steelhead.  Also, any loss of riparian vegetation will be minimized 
(Mitigation Measure BIO‐13: Avoid and Minimize Potential Disturbance of Riparian Communities).  
Therefore, there would be no effects on steelhead or their habitat.    
 
e.  No Impact.  The Alameda County Tree Ordinance applies to trees within County road rights of way, 
and there is no County road right of way within the project area.  The proposed project would not 
conflict with this or other local policies or ordinances. 
 
f.  No Impact.  There are no adopted Habitat Conservation Plans (HCP), Natural Community 
Conservation Plans (NCCP), or other approved local, regional, or state habitat conservation plans 
relevant to the project site and thus no conflict would exist. The project and its mitigation measures are 
consistent with the East Alameda County Conservation Strategy (EACCS) but the Strategy is a voluntary 
plan and is currently in Draft form only and is not a HCP or NCCP. 
 
References 
 
Alameda Creek Alliance. 2011. Arroyo Mocho.  Available: 
http://www.alamedacreek.org/Fish_Passage/Arroyo%20Mocho/Arroyo%20Mocho.htm. Accessed: July 
11, 2011. Web page updated June 30, 2011. 
 
 

V. CULTURAL RESOURCES 
Would the project: 

Potentially 
Significant 
Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant 
Impact  No Impact 

 
a) Cause a substantial adverse change in the significance of 
a historical resource as defined in §15064.5? 

       

 
b) Cause a substantial adverse change in the significance of 
an archaeological resource pursuant to §15064.5? 
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c) Directly or indirectly destroy a unique paleontological 
resource or site or unique geologic feature? 

       

 
d) Disturb any human remains, including those interred 
outside of formal cemeteries? 

       

 
Discussion 
a.b.c.d.  Less Than Significant Impact.  The Project area consists primarily of quarry lands and according 
to archival resources at the Northwest Information Center (NWIC) and William Self and Associates, there 
are no known archeological sites within the Project area.  In addition, Cope Lake and Lake I have been 
completely mined and there have been no encounters with cultural resources during reclamation 
activities.  In the event that suspected archeological or paleontological resources are encountered 
during construction, all work shall cease until an archeologist is consulted and their recommendations 
are followed.  Therefore, the potential impact of the Project on pre‐historic and historic resources and 
archeological remains is less than significant.       
 

VI. GEOLOGY AND SOILS  
Would the project: 

Potentially 
Significant 
Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant 
Impact  No Impact 

 
a) Expose people or structures to potential substantial 
adverse effects, including the risk of loss, injury, or death 
involving: 

       

i) Rupture of a known earthquake fault, as 
delineated on the most recent Alquist‐Priolo 
Earthquake Fault Zoning Map issued by the State 
Geologist for the area or based on other 
substantial evidence of a known fault? Refer to 
Division of Mines and Geology Special Publication 
42. 

       

 
ii) Strong seismic ground shaking? 

       

 
iii) Seismic‐related ground failure, including 
liquefaction? 

       

 
iv) Landslides? 

       

 
b) Result in substantial soil erosion or the loss of topsoil? 

       

 
c) Be located on a geologic unit or soil that is unstable, or 
that would become unstable as a result of the project, and 
potentially result in on‐ or off‐site landslide, lateral 
spreading, subsidence, liquefaction or collapse? 

       

 
d) Be located on expansive soil, as defined in Table 18‐1‐B 
of the Uniform Building Code (1994), creating substantial 
risks to life or property? 
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e) Have soils incapable of adequately supporting the use of 
septic tanks or alternative waste water disposal systems 
where sewers are not available for the disposal of waste 
water? 

       

 
Discussion 
a.b.c.d.e.  No Impact.  The Project area is located approximately within five to seven miles of the 
Alquist‐Priolo earthquake fault zones delineated by the State Geologist.  The Cope Lake lower slope 
repair will stabilize the slope that has been oversteepened due to erosion and drainage issues and it will 
also protect the existing maintenance road.  In addition, the upper slope is currently oversteepened due 
to erosion that could potentially impact the residence located adjacent to this lake.  Slope stabilization 
and drainage installation will address the current erosion issue in order to prevent the potential impact 
to the residence.   
 
The Vulcan discharge pipeline is non‐habitable and would not expose people to injury or death.  In 
addition the Project site not publically accessible.  Therefore, this Project will have no impacts to 
geology or soil. 
 

VII. GREENHOUSE GAS EMISSIONS  
Would the project:  Potentially 

Significant 
Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant 
Impact  No Impact 

 
a) Generate greenhouse gas emissions, either directly or 
indirectly, that may have a significant impact on the 
environment? 

       

 
b) Conflict with an applicable plan, policy or regulation 
adopted for the purpose of reducing the emissions of 
greenhouse gases? 

       

 
Discussion 
a. Less Than Significant Impact.  The project area is located within an active gravel mining area.  In 
addition, the project area is located just off Interstate 580, which generates significant greenhouse gases 
due to the number of vehicles traveling on this interstate.  The project will involve use of heavy‐duty 
equipment and potentially transporting soil to and from the project site.  The Cope Lake repairs portion 
of the project may be phased depending upon the extent of repairs needed.  On average, slope repairs 
will take three to six months.  Installation of the Vulcan discharge pipeline will take approximately six 
weeks.  Within the construction period, there will be a limited amount of vehicle trips.  Therefore, there 
will be some greenhouse gas emissions from the project.  However, when the project is completed, there 
will be no ongoing greenhouse gas emissions generated since the project involves a slope repair and 
installing a pipeline.  Due to the short duration of the construction period and the ongoing gas emissions 
from the active gravel mining activities and the vehicle traffic on I‐580, the limited greenhouse gas 
emissions from this project will be less than significant. 
 
b. No Impact.  The project is located in unincorporated Alameda County, which has an adopted 
Community Climate Action Plan.  The project will not conflict with this plan because no structures will be 
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built as part of the project; therefore, there will not be any permanent greenhouse gas emission.  
Therefore, this project will have no impact with respect to Alameda County’s Community Climate Action 
Plan. 
 

VIII. HAZARDS AND HAZARDOUS MATERIALS  
Would the project: 

Potentially 
Significant 
Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant 
Impact  No Impact 

 
a) Create a significant hazard to the public or the 
environment through the routine transport, use, or 
disposal of hazardous materials? 

       

 
b) Create a significant hazard to the public or the 
environment through reasonably foreseeable upset and 
accident conditions involving the release of hazardous 
materials into the environment? 

       

 
c) Emit hazardous emissions or handle hazardous or acutely 
hazardous materials, substances, or waste within one‐
quarter mile of an existing or proposed school? 

       

 
d) Be located on a site which is included on a list of 
hazardous materials sites compiled pursuant to 
Government Code Section 65962.5 and, as a result, would 
it create a significant hazard to the public or the 
environment? 

       

 
e) For a project located within an airport land use plan or, 
where such a plan has not been adopted, within two miles 
of a public airport or public use airport, would the project 
result in a safety hazard for people residing or working in 
the project area? 

       

 
f) For a project within the vicinity of a private airstrip, 
would the project result in a safety hazard for people 
residing or working in the project area? 

 
 

 
 

 
 

 
 

 
g) Impair implementation of or physically interfere with an 
adopted emergency response plan or emergency 
evacuation plan? 

       

 
h) Expose people or structures to a significant risk of loss, 
injury or death involving wildland fires, including where 
wildlands are adjacent to urbanized areas or where 
residences are intermixed with wildlands? 

       

 
Discussion 
a.b.  Less Than Significant Impact.  The Cope Lake slope repair will require the use of certain potentially 
hazardous materials such as fuels, oils, and concrete.  Fuels and oil would generally be used within 
excavation equipment and other construction equipment and would be contained within vessels 
engineered for safe storage.  The curb and gutter for drainage will be made with concrete.  Storage of 
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these materials may occur at the construction site.  Spills during on‐site fueling of equipment or an 
upset condition, could result in a release of these material into the environment.  Inclusion of hazardous 
materials management/spill prevention measures listed in contractor specifications would reduce 
impacts from hazardous materials release to a less than significant level.   
 
In the event contaminated materials are encountered, the materials would be classified as hazardous 
waste, designated waste, or special waste, depending on the type and degree of contaminant.  Disposal 
of contaminated soils as standard demolition waste or use as fill for another construction site would 
pose a hazard to people, or animal or plant populations.  Inclusion of site remediation procedures in 
contractor specifications, would reduce this impact to less‐than‐significant.   
 
c.  No Impact.  There are no existing or proposed schools within one‐quarter mile of the site.  Therefore, 
there would be no impact on schools within one‐quarter mile of the site related to hazardous emissions 
or materials. 
 
d.  No Impact.  The project is not included on the hazardous materials sites compiled pursuant to 
Government Code §65962.5.  Therefore, there is no impact with respect to this list. 
 
e.  No Impact.  The project site is located approximately one mile from the Livermore Municipal 
Airport’s southern boundary.  There is an airport land use plan (Alameda County Airport Land Use Policy 
Plan) and a General Plan Airport Protection Plan, which restricts new residential land use designations 
within a 5,000‐foot buffer.  The project is not within this buffer nor will it result in new structures that 
would impede airport traffic.  In addition, this project is located away from the residential area, with 
exception of the single residence adjacent to Cope Lake.  Therefore, this project will have no impact 
related to the Livermore Municipal Airport with respect to safety hazards for people residing or working 
in the project area. 
 
f.  No Impact.  There are no private airstrips within two miles of the project site.  Therefore, there would 
be no impact with respect to private airstrips. 
 
g.  No Impact.  The project would not result in any impediments to existing traffic and circulation routes, 
which could potentially interfere with implementation of an emergency response or evacuation plan.  
Therefore, there would be no impact with respect to such emergency plans. 
 
h.  No Impact.  The project site is not located in an extreme or high fire risk area.  The project area is a 
gravel mining area and is adjacent to open water.  The project would not result in creation of structures 
for habitation and would not expose people to wildfires.  Therefore, there would be no impact with 
respect to extreme or high fire risks. 
 

IX. HYDROLOGY AND WATER QUALITY  
Would the project: 

Potentially 
Significant 
Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant 
Impact  No Impact 

 
a) Violate any water quality standards or waste discharge 
requirements? 
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i) Is the project tributary to an already impaired 
water body, as listed in the Clean Water Act 
Section 303(d) list?  If so, will it result in an 
increase in any pollutant for which the water body 
is already impaired? 

       

 
ii) Will the proposed project cause or contribute to 
an exceedance of applicable surface or 
groundwater receiving water quality objectives or 
degradation of beneficial uses? 

       

 
b) Substantially deplete groundwater supplies or interfere 
substantially with groundwater recharge such that there 
would be a net deficit in aquifer volume or a lowering of 
the local groundwater table level (e.g., the production rate 
of pre‐existing nearby wells would drop to a level which 
would not support existing land uses or planned uses for 
which permits have been granted)? 

       

 
c) Substantially alter the existing drainage pattern of the 
site or area, including through the alteration of the course 
of a stream or river, in a manner which would result in 
substantial erosion or siltation on‐ or off‐site? 

       

 
d) Substantially alter the existing drainage pattern of the 
site or area, including through the alteration of the course 
of a stream or river, or substantially increase the rate or 
amount of surface runoff in a manner which would result in 
flooding on‐ or off‐site? 

       

i) Review the final approved CWP Hydrograph 
Modification Plan (HMP) to assess the significance 
of altering existing drainage patterns. 

       

 
ii) Potentially cause streambed or bank erosion 
downstream from the project? 

       

 
e) Create or contribute runoff water which would exceed 
the capacity of existing or planned stormwater drainage 
systems or provide substantial additional sources of 
polluted runoff? 

       

i) Would the proposed project result in increased 
impervious surfaces and associated increased 
runoff?  Does the project meet the NPDES 
permit’s Group 1 or Group 2 criteria?  Note that 
Provision C.3 requirements need to be met in 
environmental documents.  For projects that do 
not meet Group 1 or Group 2 criteria, consider 
incorporating appropriate site design and source 
control measures. 

       

 
f) Otherwise substantially degrade water quality? 
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i) Would the proposed project result in an increase 
in pollutant discharges to receiving waters?  
Consider water quality parameters such as 
temperature, dissolved oxygen, turbidity, and 
other typical stormwater pollutants (e.g., heavy 
metals, pathogens, petroleum derivatives, 
synthetic organics, sediment, nutrients, oxygen‐
demanding substances, and trash). 

       

 
ii) Would the proposed project result in significant 
alternation of receiving water quality during or 
following construction? 

       

 
iii) Would the proposed project have a potentially 
significant environmental impact on surface water 
quality to marine, fresh, or wetland waters? 

       

 
iv) Would the proposed project have a potentially 
significant adverse impact on ground water 
quality? 

       

 
g) Place housing within a 100‐year flood hazard area as 
mapped on a federal Flood Hazard Boundary or Flood 
Insurance Rate Map or other flood hazard delineation 
map? 

       

 
h) Place within a 100‐year flood hazard area structures 
which would impede or redirect flood flows? 

       

 
i) Expose people or structures to a significant risk of loss, 
injury or death involving flooding, including flooding as a 
result of the failure of a levee or dam? 

       

 
j) Inundation by seiche, tsunami, or mudflow? 

       

 
Discussion 
a.b.  No Impact.  The Project is located approximately 300 feet from the Arroyo Mocho, which is listed in 
the Clean Water Act Section 303(d) list as an impaired water body for diazanon.  The Project will not 
result in an increase of this pollutant because there will be no additional discharges into the Arroyo 
Mocho.    
 
Zone 7 is the groundwater basin manager for the Livermore Valley Groundwater Basin.  The water 
currently being discharged by Vulcan to the Arroyo Mocho is water that would otherwise be considered 
groundwater, and would help fulfill the Municipal & Industrial (M&I) needs of the approximately 
220,000 residents in the Livermore‐Amador Valley.  The Arroyo Mocho is a major component of Zone 7’s 
groundwater recharge program, which in turn is a critical component of the local water supply.  As it is 
available, Zone 7 purchases water for groundwater recharge purposes that is imported from the Delta 
via the South Bay Aqueduct.   The water is released from the aqueduct into the Arroyo Mocho, and 
because the middle reaches of the Arroyo Mocho are highly permeable, this water ultimately recharges 
the Livermore Valley Groundwater Basin.  This is important because the Livermore Valley Groundwater 
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Basin is being depleted by municipal uses, and from activities like gravel mining that requires discharging 
of groundwater as the mining progresses deeper into the underlying aquifer material.   Groundwater 
wells, mostly in the western end of our service area, allow the Cities to extract groundwater for their 
M&I needs year‐round.  Water released to Lake I will support the recharge of the Livermore Valley 
Groundwater Basin, thereby helping to improve local water supply reliability which may help reduce 
reliance on the Delta for additional supply.  There are no surface water rights holders on Arroyo Mocho; 
the natural water in this watershed has not been appropriated to downstream users.  To ensure 
groundwater quality is not impacted, Vulcan will obtain the appropriate waste discharge requirements 
from the California Regional Water Quality Control Board, San Francisco Bay.   
 
Therefore, there will be no impact to water quality standards or waste discharge requirements.   
 
 c.d.e.f.  No Impact.  The stormwater runoff generated at this site would be managed by conveying the 
runoff to unpaved surfaces that surround the site or to Cope Lake.  Cope Lake was formerly used as a 
settling pond for gravel mining operations, and as a result it is essentially isolated from all “waters of the 
U.S.”  Therefore, this impact would be considered less than significant.   
 
The acreage of disturbed land would likely exceed one acre and may require coverage under the NPDES 
General Permit for Storm Water Discharges Associated with Construction and Land Disturbance 
Activities (NPDES No. CAS000002, Order No. 2009‐0009‐DWQ).  Construction activities may result in 
uncontaminated water discharge to Cope Lake.  Discharge of turbid waters into the storm drain and 
creek systems would constitute a potentially significant impact, but since the discharges will be directed 
to a former siltation basin having no outlet to local creek(s), the potential for impact is not significant.  
Compliance with NPDES General Permit requirements would ensure Zone 7 is in compliance with state 
regulatory policies and minimizes the potential for water quality impacts from the construction 
activities. 
 
g.h.i.j.  No Impact.  The major stream within the project area is the Arroyo Mocho (north and east 
boundary).  The 100‐year floodplain is contained to the north of the Arroyo Mocho (FEMA, 1990).  No 
housing will be built as part of the project.  The location of the Vulcan discharge pipeline would not be 
affected by flooding because of its location in the Chain of Lakes area.  In the event that the Arroyo 
Mocho overflows its south bank, water would sheet flow into one or more of the gravel pits.  These 
excavations have sufficient capacity to contain a 100‐year event.  In addition, the project area is not in a 
location affected by seiche, tsunami, or mudflow.  Therefore, there is no impact with respect to 
flooding. 
 

X. LAND USE AND PLANNING  
Would the project: 

Potentially 
Significant 
Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant 
Impact  No Impact 

 
a) Physically divide an established community? 

       

 
b) Conflict with any applicable land use plan, policy, or 
regulation of an agency with jurisdiction over the project 
(including, but not limited to the LRDP, general plan, 
specific plan, local coastal program, or zoning ordinance) 
adopted for the purpose of avoiding or mitigating an 
environmental effect? 
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c) Conflict with any applicable habitat conservation plan or 
natural community conservation plan? 

       

 
Discussion 
a.  No Impact.  There is no potential to physically divide an established community; therefore, there 
would be no impact since there is no established community. 
 
b.  No Impact.  The Project is located in unincorporated Alameda County, between the cities of 
Pleasanton and Livermore.  Currently, the site is within a former aggregate quarry area.  As part of its 
reclamation identified in the Reclamation Specific Plan, the gravel pits area would be converted to a 
“Chain of Lakes” for groundwater management.  Zone 7 currently owns Lake I and Cope Lake pursuant to 
the Reclamation Specific Plan and subsequent agreements.  Project construction in this area will not 
impact aggregate resources because production of sand and gravel within this area have ceased.   
 
The Project area consists primarily of industrial (mining) uses, and limited ranchettes along El Charro 
Road.  Both, El Charro Road and the haul road are private roads having limited access.  Access impacts to 
the industrial and residential uses would be reduced to less than significant levels with implementation 
traffic control measures, where necessary during the slope stability activities and construction of the 
pipeline.  Zone 7 or its contractors shall obtain and comply with encroachment permits, when necessary.   
 
c.  No Impact.  There are no habitat conservation or natural community conservation plans in the 
project area. Therefore, there is no impact. 
 

XI. MINERAL RESOURCES  
Would the project: 

Potentially 
Significant 
Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant 
Impact  No Impact 

 
a) Result in the loss of availability of a known mineral 
resource that would be of value to the region and the 
residents of the state? 

       

 
b) Result in the loss of availability of a locally‐important 
mineral resource recovery site delineated on a local 
general plan, specific plan or other land use plan? 

       

 
Discussion 
a.b. No Impact.  The Chain of Lakes area is considered as an “Area of Regional Significance” by the 
California Geological Survey and contains a deposit of minerals in which extraction would be “judged to 
be of prime importance in meeting future needs for minerals in a particular region of the State within 
which the minerals are located and which, if prematurely developed for alternative Incompatible Land 
Uses, could result in the premature loss of minerals that are of more than local significance” (Ordinance 
No. 0‐99‐60, Section 6.80‐070).  This quarry is currently being used for the production of sand and 
gravel, but the production has ceased in the Project area.    Therefore, the project will have no impact 
with respect to the loss of availability of mineral resources. 
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XII. NOISE  
Would the project result in: 

Potentially 
Significant 
Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant 
Impact  No Impact 

 
a) Exposure of persons to or generation of noise levels in 
excess of standards established in any applicable plan or 
noise ordinance, or applicable standards of other agencies?

       

 
b) Exposure of persons to or generation of excessive 
groundborne vibration or groundborne noise levels? 

       

 
c) A substantial permanent increase in ambient noise levels 
in the project vicinity above levels existing without the 
project? 

       

 
d) A substantial temporary or periodic increase in ambient 
noise levels in the project vicinity above levels existing  
without the project? 

       

 
e) For a project located within an airport land use plan or, 
where such a plan has not been adopted, within two miles 
of a public airport or public use airport, would the project 
expose people residing or working in the project area to 
excessive noise levels? 

       

 
f) For a project within the vicinity of a private airstrip, 
would the project expose people residing or working in the 
project area to excessive noise levels? 

       

 
Discussion 
a.b.d.  Less Than Significant Impact.  The project is located in an unincorporated area of Alameda 
County.  The gravel pits are currently used for mining operations.  As part of the quarry reclamation, the 
gravel pit area would be converted to a “Chain of Lakes” area for water management and redeveloped 
for agricultural and recreational use.  One residence is located along El Charro Road.  Therefore, 
sensitive receptors are limited to the single residence along El Charro Road and any future residences 
developed in conjunction with the agricultural uses identified in the Reclamation Specific Plan.  The 
noise generated from the project will come from construction equipment used at the project site.   
 
For  residential  land  uses,  noise  levels  less  than  60  dBA,  Ldn  (from  the  property  line)  are  normally 
considered acceptable (Alameda County 2002; City of Livermore 2004).  A noise level of 60 dBA is similar 
to noise  levels  in an average office with normal  levels of talking (City of Livermore 2004).   This  level  is 
identified as Normally Acceptable, in the Livermore Community General Plan Noise Element (2004).  
 
Noise levels generated during construction activities will be periodically above current ambient noise 
levels at the project site.  The noise levels generated by construction activities will be temporary and 
intermittent in nature and will vary according to construction activity.  Construction will only take place 
during daytime hours (8 a.m. to 5 p.m.), the least‐noise sensitive time of the day, and is not expected to 
occur on weekends.  To minimize noise impacts due to construction on the single residence along El 
Charro Road, Zone 7 shall notify the resident four weeks in advance of the start of construction.  The 
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resident shall receive a brief description of the construction activities and the proposed schedule.   
Therefore, there will be less than significant impact to sensitive receptors. 
 
c. No Impact.  There will be no impact with respect to a permanent increase in ambient noise as a result 
of the project since the Cope Lake slope repair will not generate noise once installed.  Water discharged 
from the Vulcan discharge pipeline and into the selected lake(s) will generate some noise but it is not 
anticipated that it will be more than the existing noise generated from the existing discharge into the 
Arroyo Mocho.  As such, noise from this project is limited to the noise during the construction phase.  
 
e. No Impact. The project site is located approximately one mile from the Livermore Airport, and is in 
the area encompassed by the Alameda County Airport Land Use Policy Plan.  However, there is no 
impact of the project with respect to noise exposure from the airport because the project would not 
result in any change in exposure to airport noise or introduce a substantial number of people to airport 
noise. 
 
f. No Impact.  There is no impact with respect to noise from a private airstrip, since the project is not 
within the vicinity of a private airstrip. 
 

XIII. POPULATION AND HOUSING   
Would the project: 

Potentially 
Significant 
Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant 
Impact  No Impact 

 
a) Induce substantial population growth in an area, either 
directly (for example, by proposing new homes and 
businesses) or indirectly (for example, through extension of 
roads or other infrastructure)? 

       

 
b) Displace substantial numbers of existing housing, 
necessitating the construction of replacement housing 
elsewhere? 

       

 
c) Displace substantial numbers of people, necessitating 
the construction of replacement housing elsewhere? 

       

 
Discussion 
a.b.c.  No Impact.  Growth inducement impacts will not occur because the project improves the current 
condition of Cope Lake.  In addition, recapturing groundwater into Lake I will improve local water 
supplies by reducing reliance on outside water sources.  However, this will not increase the water 
supply.  The proposed Project will be constructed within the existing gravel mining area and no existing 
housing will be displaced necessitating construction of replacement housing.  Therefore, there are no 
impacts with respect to population/housing. 
 

XIV. PUBLIC SERVICES 
Potentially 
Significant 
Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant 
Impact  No Impact 
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a) Would the project result in substantial adverse physical 
impacts associated with the provision of new or physically 
altered governmental facilities, need for new or physically 
altered governmental facilities, the construction of which 
could cause significant environmental impacts, in order to 
maintain acceptable service ratios, response times or other 
performance objectives for any of the public services: 

       

 
  Fire protection? 

       

 
  Police protection? 

       

 
  Schools? 

       

 
  Parks? 

       

 
  Other public facilities? 

       

 
Discussion 
No Impact.  The Cope Lake slope repair and the Vulcan discharge pipeline installation would be 
constructed within unincorporated Alameda County.  Emergency service providers shall be the Alameda 
County Sheriff’s Department for police services and Alameda County Fire Department for fire services 
and emergency medical response to this area.  There is no water or fire hydrants within the project area 
because the area is unincorporated.  However, water for emergency situations is available from the 
adjacent quarry ponds.  Because there are limited developments within the Project area, water would 
be provided by Zone 7 through turnouts and pipelines.  There are no storm drain facilities at the Project 
site; therefore, stormwater would be managed onsite with drainage to Cope Lake.  As a result, there will 
be no impact to with respect to existing public services. 
 

XV. RECREATION 
Potentially 
Significant 
Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant 
Impact  No Impact 

 
a) Would the project increase the use of existing 
neighborhood and regional parks or other recreational 
facilities such that substantial physical deterioration of the 
facility would occur or be accelerated? 

       

 
b) Does the project include recreational facilities or require 
the construction or expansion of recreational facilities 
which might have an adverse physical effect on the 
environment? 

       

 
Discussion 
a.b.  No Impact.  The proposed project is located within unincorporated Alameda County and in an area 
currently used for sand and gravel mining.  There are no recreational facilities located within the project 
area.  Therefore, this proposed project will have no impact on recreation.  Nor should it impact or 
preclude future recreational opportunities in the area. 
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XVI. TRANSPORTATION/TRAFFIC  
Would the project: 

Potentially 
Significant 
Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant 
Impact  No Impact 

 
a) Conflict with an applicable plan, ordinance or policy 
establishing measures of effectiveness or policy 
establishing measures of effectiveness for the performance 
of the circulation system, taking into account all modes of 
transportation including mass transit and non‐motorized 
travel and relevant components of the circulation system, 
including but not limited to intersections, streets, highways 
and freeways, pedestrian and bicycle paths, and mass 
transit? 

       

 
b) Conflict with an applicable congestion management 
program, including, but not limited to a level of service 
standard and travel demand measures, or other standards 
established by the county congestion management agency 
for designated roads or highways? 

       

 
c) Result in a change in air traffic patterns, including either 
an increase in traffic levels or a change in location that 
results in substantial safety risks? 

       

 
d) Substantially increase hazards due to a design feature 
(e.g., sharp curves or dangerous intersections) or 
incompatible uses (e.g., farm equipment)? 

       

 
e) Result in inadequate emergency access? 

       

 
f) Result in inadequate parking capacity 

       

 
g) Conflict with applicable policies, plans, or programs 
regarding public transit, bicycle, or pedestrian facilities, or 
otherwise decrease the performance or safety of such 
facilities? 

       

 
Discussion 
a.b.  Less Than Significant Impact.  The Project area is located in an area developed for sand and gravel 
mining.  There are no arterial or collector roads within this area.  Private access roads around the gravel 
pits make up the roadway system within the quarry.  El Charro Road is an arterial street and is adjacent 
to the Project site.  This portion of El Charro Road does not impact Livermore‐Amador Valley Transit 
Authority (LAVTA) or Bay Area Rapid Transit (BART) Express routes because they do not operate bus 
services within the project area.  The project area is not located near or around an emergency facility, 
such as a hospital or fire station, or in an area where there is recreation or commercial uses.   
 
Off‐site vehicle trips generated by construction would primarily consist of truck movements associated 
with transporting the heavy equipment to the site, potential transport of soil to and from the project 
site, and the daily arrival and departure of construction workers.  The impact of construction‐related 
traffic would be a temporary since the slope repairs would take on average three to six months and the 
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installation of the pipeline would take approximately six weeks.  As a result, the proposed project would 
not result in any long‐term degradation in operating conditions or level of service on any project 
roadway. 
 
Alameda County requires construction work that would affect roadway traffic flow on weekdays to be 
restricted to off‐peak hours in order to minimize the number of affected people.  However, since quarry 
operations and other permitted activities generate 24‐hour truck traffic through the area, there are no 
peak or off peak hours.  Zone 7 will provide a 24‐hour emergency telephone resource to address public 
questions and complaints during project construction.  Therefore, the project will have a less than 
significant impact on the existing traffic and the level of service.   
 
c. No Impact.  The project is located within one mile of the Livermore Municipal Airport; however, the 
project will not impact the air traffic since the project will not involve erecting structures that could 
impede flight path or radio signals.   
 
d. Less Than Significant Impact.  El Charro Road is currently being used by truck haulers that haul sand 
and gravel from the gravel mining area.  The project will involve transport of heavy duty equipment and 
material to and from the project site, which could affect road conditions on the designated haul routes 
by increasing the rate of road wear.  However, the project will be limited in duration.  The road is meant 
to accommodate big trucks hauling heavy equipment.  In addition, the project will not require closure of 
El Charro Road at any time.  Thus, El Charro Specific Plan development projects will not be affected by 
this project.  Therefore, the project will have less than significant impact to El Charro Road. 
 
e. No Impact.  Access to the project site is off of El Charro Road.  The project will not impede the existing 
access; therefore, there is no impact to emergency access. 
 
f.  No Impact.  The project will require parking for construction workers. There is adequate parking to 
accommodate construction workers within the project area.  Therefore, there is no impact with respect 
to parking.  
 
g. No Impact.  The project area is not accessible to the public and does not contain any public transit, 
bicycle, or pedestrian facilities.  Therefore, there is no impact on these alternative transportation 
facilities or plans for the area. 
 

XVI. UTILITIES AND SERVICE SYSTEMS  
Would the project: 

Potentially 
Significant 
Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant 
Impact  No Impact 

 
a) Exceed wastewater treatment requirements of the 
applicable Regional Water Quality Control Board? 

       

 
b) Require or result in the construction of new water or 
wastewater treatment facilities or expansion of existing 
facilities, the construction of which could cause significant 
environmental effects? 
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c) Require or result in the construction of new storm water 
drainage facilities or expansion of existing facilities, the 
construction of which could cause significant 
environmental effects? 

       

 
d) Have sufficient water supplies available to serve the 
project from existing entitlements and resources, or are 
new or expanded entitlements needed? 

       

 
e) Result in a determination by the wastewater treatment 
provider which serves or may serve the project that it has 
adequate capacity to serve the project’s projected demand 
in addition to the provider’s existing commitments? 

       

 
f) Be served by a landfill with sufficient permitted capacity 
to accommodate the project’s solid waste disposal needs? 

       

 
g) Comply with applicable federal, state, and local statutes 
and regulations related to solid waste? 

       

 
Discussion 
a.b.d.e.f.g.  No Impact.  The Project includes slope repairs on Cope Lake and installing a discharge 
pipeline for Vulcan Materials from their existing discharge line on the Arroyo Mocho to Lake H, I or 
Cope.  Neither activity will require water or wastewater service onsite.  Therefore, no expansion of 
existing or construction of new water or wastewater facilities would be required, and wastewater 
treatment requirements would not be exceeded.  In addition, there will be no solid waste generated as a 
result of this project.  There would be no impact on water, wastewater, or solid waste disposal services. 
 
c.  No Impact.  Drainage will be installed as part of the Cope Lake slope repairs portion of this Project.  
This is to protect both the residence located adjacent to Cope Lake and the overall integrity of the lake’s 
function.  As such, the project will not have a significant environmental effect. 
 

 

XVII. MANDATORY FINDINGS OF SIGNIFICANCE 
Potentially 
Significant 
Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant 
Impact  No Impact 

a) Does the project have the potential to degrade the 
quality of the environment, substantially reduce the 
habitat of a fish or wildlife species, cause a fish or wildlife 
population to drop below self‐sustaining levels, threaten to 
eliminate a plant or animal community, reduce the number 
or restrict the range of a rare or endangered plant or 
animal or eliminate important examples of the major 
periods of California history or prehistory? 
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b) Does the project have impacts that are individually  
limited, but cumulatively considerable? (“Cumulatively 
considerable” means that the incremental effects of a 
project are considerable when viewed in connection with 
the effects of past projects, the effects of other current 
projects, and the effects of probable future projects)? 

       

 
c) Does the project have environmental effects which will 
cause substantial adverse effects on human beings, either 
directly or indirectly? 

       

 
Discussion 
a.  Less Than Significant Impact.  Without mitigation, the proposed project does have the potential to 
degrade the quality of the environment during construction activities. However, with the mitigation 
measures included as part of this Initial Study, all potentially significant impacts would be reduced to a 
less‐than significant level. 
 
b.   Less Than Significant Impact.  Potential impacts associated with the proposed project are only 
related to construction activities.  Due to the limited extent and duration of the proposed activities, the 
proposed project would not contribute to cumulatively considerable impacts. Therefore, potential 
impacts are considered to be less than significant. 
 
c.  Less Than Significant Impact.  Without mitigation, the proposed project does have the potential to 
adversely affect human beings, primarily through activities related to project construction. However, 
these impacts would be temporary (lasting only for the duration of construction) and the mitigation 
measures included as part of this Initial Study would reduce these potential impacts to a less‐than‐
significant level. 
 
 
XVIII.  FISH AND GAME DETERMINATION 
 
Based on the information above, there is no evidence that the project has a potential for a change that 
would adversely affect wildlife resources or the habitat upon which the wildlife depends.  The 
presumption of adverse effect set forth in 14 CCR 753.5 (d) has been rebutted by substantial evidence. 
 

  Yes (Certificate of Fee Exemption) 
 

   No (Pay fee) 
 

6 Public Comments 
The Draft Initial Study/ Mitigated Negative Declaration document was mailed to agencies and interested 

parties, including property owners within an approximately 1000‐foot radius of the proposed Project 

site, on December 19, 2011.   It was also made available at the public library in Livermore.  A 30‐day 

public review period was held from December 19, 2011 through January 20, 2012, which was noticed in 

the Valley Times newspaper. 
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7 Mitigation Monitoring and Reporting Plan 
The Mitigation Monitoring and Reporting Plan (MMRP) is included as Appendix B; it identifies the 

implementation procedure,  monitoring and reporting actions, monitoring responsibility, and monitoring 

schedule for all mitigations measures in the Final IS/MND. 

 



APPENDIX A 

Special Status Species – Potential Occurrence Tables 



Table A-1.  Plant Species Observed in the Cope Lake Improvements Project Study Area 
(June 7, 2011) 

Scientific Name Common Name Nativity 
Agrostis sp. bentgrass non-native 
Agrostis viridis water bent non-native 
Ailanthus altissima tree of heaven non-native 
Artemisia douglasiana mugwort Native 
Arundo donax giant reed non-native 
Avena sp. wild oat non-native 
Baccharis pilularis coyote brush Native 
Baccharis salicifolia mulefat Native 
Bellardia trixago Mediterranean lineseed non-native  
Brassica nigra black mustard non-native 
Brassica rapa field mustard non-native 
Bromus diandrus ripgut brome non-native 
Bromus hordeaceus soft brome non-native 
Bromus madritensis ssp.  rubens red brome non-native 
Carduus pycnocephalus Italian thistle non-native 
Centaurea solstitialis yellow star-thistle non-native 
Cirsium vulgare bull thistle non-native 
Claytonia sp. miner’s lettuce Native 
Conium maculatum poison hemlock non-native 
Convovulus arvensis field bindweed non-native 
Conyza canadensis horseweed native 
Cortaderia jubata pampas grass non-native 
Cyperus sp. flatsedge native 
Dactylis glomerata orchard grass  non-native 
Dittrichia graveolens stinkwort non-native 
Erodium botrys long-beaked filaree non-native 
Erodium cicutarium redstem filaree non-native 
Eucalyptus camaldulensis  red gum non-native 
Eucalyptus globulus blue gum non-native 
Ficus carica edible fig  non-native 
Foeniculum vulgare fennel  non-native 
Galium sp. bedstraw varies 
Gnaphalium luteo-album common cudweed non-native 
Grindelia camporum gumplant native  
Heliotropium curassavicum salt heliotrope native 
Hordeum murinum ssp. leporinum foxtail barley non-native 
Juglans californica California walnut native  
Lactuca serriola prickly lettuce non-native 
Lolium perenne ssp. multiflorum Italian ryegrass non-native 
Lotus corniculatus birdsfoot trefoil non-native 
Melilotus indicus annual yellow sweetclover non-native 



Polygonum lapathifolium common knotweed  native 
Phalaris aquatic Harding grass non-native 
Picris echioides bristly ox-tongue non-native 
Pinus radiate Monterey pine non-native 
Piptatherum miliaceum smilo grass  non-native 
Polypogon monspeliensis rabbitsfoot grass non-native 
Populus fremontii Fremont’s cottonwood native 
Quercus agrifolia coast live oak  native 
Raphanus sativus radish non-native 
Rosa sp.  rose varies 
Rubus armeniacus Himalayan blackberry non-native 
Rumex crispus curly dock non-native 
Salix exigua narrow-leaved willow native 
Salix laevigata red willow native 
Salix lasiolepis arroyo willow native 
Salsola tragus Russian thistle non-native 
Scirpus acutus tule native 
Silybum marianum milk thistle  non-native 
Sonchus asper spiny sowthistle  non-native 
Sonchus oleraceus common sowthistle non-native 
Tamarix ramosissima tamarisk non-native 
Tragopogon sp. salsify non-native 
Trifolium hirtum rose clover non-native 
Trifolium sp. clover non-native 
Vicia villosa hairy vetcy non-native 
Vulpia myuros rattail fescue non-native 
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Species 

Statusa 

California Distribution Habitats Blooming Period 
Likelihood to Occur 
in Project Areac Federal/State/CNPS 

Astragalus tener var. tener 
Alkali milk-vetch 

–/–/1B.2 Historically found in western San 
Joaquin Valley, San Francisco Bay 
Area, and Monterey County; likely 
extirpated from all historical 
occurrences except those in Merced, 
Solano, and Yolo Counties  

Playas and grasslands with 
adobe clay soils and alkaline 
vernal pools 

March–June None—no suitable 
microhabitat within 
study area; annual 
grassland habitat is 
highly disturbed 

Atriplex cordulata 
Heartscale 

–/–/1B.2 Western Central Valley and valleys of 
adjacent foothills.  

Alkali grasslands, alkali 
meadows, alkali scrublands at 
elevations from MSL to 660 
feet. 

May–October Low—annual 
grassland habitat 
within study area is 
highly disturbed; 
suitable alkaline soil 
unlikely within study 
area 

Atriplex depressa 
Brittlescale 

–/–/1B.2 Western Central Valley and valleys in 
foothills on west side of Central Valley.  

Alkali grasslands, alkali 
meadows, alkali scrublands, 
chenopod scrublands, playas, 
valley and foothill grasslands; 
on alkaline or clay soils at 
elevations from MSL to 660 
feet. 

May–October Low—annual 
grassland habitat 
within study area is 
highly disturbed; 
suitable alkaline soil 
unlikely within study 
area 

Atriplex joaquiniana 
San Joaquin spearscale 
(saltbush) 

–/–/1B.2 West margin of Central Valley from 
Glenn to Tulare Counties.  

Alkali grasslands, alkali 
scrublands, alkali meadows, 
saltbush scrublands 

April–September Low—annual 
grassland habitat 
within study area is 
highly disturbed; 
suitable alkaline soil 
unlikely within study 
area 

Balsamorhiza macrolepis 
var. macrolepis 
Big-scale balsamroot 

–/–/1B.2 Alameda, Butte, Mariposa, Napa, 
Placer, Santa Clara, and Tehama 
Counties.  

Cismontane woodland and 
valley and foothill grassland 
with serpentine soils  

March-June None—there are no 
serpentine soils 
known to occur 
within the study area 
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Species 

Statusa 

California Distribution Habitats Blooming Period 
Likelihood to Occur 
in Project Areac Federal/State/CNPS 

California macrophylla 
Round-leaved filaree 

–/–/1B.1 Scattered occurrences in the Great 
Valley, southern North Coast Ranges, 
San Francisco Bay Area, South Coast 
Ranges, Channel Islands, Transverse 
Ranges, and Peninsular Ranges 

Cismontane woodland, valley 
and foothill grassland on clay 
soils 

March-May Low—annual 
grassland habitat 
within study area is 
highly disturbed 

Centromadia parryi ssp. 
congdonii 
Congdon’s tarplant 

–/–/1B.2 Eastern San Francisco Bay Area, Salinas 
Valley, and Los Osos Valley.  

Lower slopes, flats, and swales 
in annual grasslands; locally on 
alkaline or saline soils at 
elevations from MSL to 700 
feet. 

June–November Low—annual 
grassland habitat 
within study area is 
highly disturbed; 
suitable alkaline soil 
unlikely within study 
area 

Chloropyron (Cordylanthus) 
palmatus 
Palmate-bracted bird’s-
beak 

E/E/1B.1 Known from seven populations in 
Livermore Valley and Central Valley 
from Colusa County to Fresno County.  

Alkali grasslands, alkali 
meadows, and chenopod 
scrublands 

May–October Low—annual 
grassland and 
riverine wetland 
habitat within the 
study area is highly 
disturbed; suitable 
alkaline soil unlikely 
within study area 

Cordylanthus mollis ssp. 
hispidus  
Hispid bird’s-beak 

–/–/1B.1 Central Valley (Kern, Merced, Placer, 
and Solano Counties) and Alameda 
County 

Meadows, grasslands, and 
playas; on alkaline soils 

June–September Low—annual 
grassland and 
riverine wetland 
habitat within the 
study area is highly 
disturbed; suitable 
alkaline soil unlikely 
within study area 

Deinandra bacigalupii 
Livermore tarplant 

–/–/1B.2 Endemic to Alameda County 
(Livermore Valley) 

Alkaline meadows and seeps, 
not in Jepson Manual 

June-October Low—annual 
grassland habitat 
within study area is 
highly disturbed; 
minimal suitable wet 
habitat (seeps pools) 
exists within study 
area 



Table A-2.  Continued Page 3 of 4 

 

Species 

Statusa 

California Distribution Habitats Blooming Period 
Likelihood to Occur 
in Project Areac Federal/State/CNPS 

      

      

Helianthella castanea 
Diablo helianthella 

–/–/1B.2 San Francisco Bay area: Alameda, 
Contra Costa, Marinb, San Franciscob, 
and San Mateo Counties; also reported 
from San Diego County 

At chaparral/oak woodland 
ecotone, often in partial shade, 
on rocky soils, also coastal 
scrub, riparian woodland, 
broadleafed upland forest, valley 
and foothill grassland 

March-June Low—annual 
grassland and 
riparian habitats 
within study area is 
highly disturbed 

      

Hesperolinon breweri 
Brewer’s western flax 

–/–/1B.2 Contra Costa, Napa, and Solano 
Counties.  

Chaparral, cismontane 
woodland, and valley and 
foothill grasslands; usually on 
serpentine soils 

May – July None—there are no 
serpentine soils 
known to occur 
within the study area 

Plagiobothrys glaber 
Hairless popcorn-flower 

–/–/1A Coastal valleys from Marin County to 
San Benito Count.  

Alkaline meadows, coastal salt 
marsh 

April–May Low—annual 
grassland habitat 
within the study area 
is highly disturbed. 
No coastal salt marsh 
habitat is present 
within the study area 

Trifolium depauperatum var. 
hydrophilum 
Saline clover 

–/–/1B.2 Alameda, Colusa, Monterey, Napa, San 
Benito, Santa Clara, San Luis Obispo, 
San Mateo, Solano, and Sonoma 
Counties.  

Marshes and swamps, valley and 
foothill grassland (mesic, 
alkaline), and vernal pools  

April–June Low—minimal 
suitable wet habitat 
(marshes, swamps, 
vernal pools) exists 
within study area: 
annual grassland 
habitat within study 
area is highly 
disturbed 



Table A-2.  Continued Page 4 of 4 

 

Species 

Statusa 

California Distribution Habitats Blooming Period 
Likelihood to Occur 
in Project Areac Federal/State/CNPS 

Tropidocarpum capparideum 
Caper-fruited 
tropidocarpum 

–/–/1B.1 Historically known from the northwest 
San Joaquin Valley and adjacent Coast 
Range foothills 

Grasslands in alkaline hills  March–April None—no suitable 
microhabitat (hills) 
within study area; 
annual grassland 
habitat is highly 
disturbed.  Presumed 
extirpated in 
Alameda County. 

MSL = Mean Sea Level 
a Status explanations: 

Federal 
E = listed as endangered under the ESA 
– = no listing 
State 
E = listed as endangered under the CESA 
– = no listing 
California Native Plant Society (CNPS) 
1A = List 1A species: presumed extinct in California 
1B = List 1B species: rare, threatened, or endangered in California and elsewhere 
2 = List 2 species: rare, threatened, or endangered in California but more common elsewhere 

CNPS Code Extensions: 
0.1 = seriously endangered in California (over 80% of occurrences threatened / high degree and immediacy of threat 
0.2 = fairly endangered in California (20- 80% of occurrences threatened) 

b Populations uncertain or extirpated in the county 
c Definitions of levels of Occurrence likelihood: 

Moderate:  Plant known to occur in the region from the CNDDB, or other documents in the vicinity of the project, or habitat conditions are of suitable quality. 
Low:   Plant not known to occur in the region from the CNDDB, or other documents in the vicinity of the project; or habitat conditions are of poor quality.   
None:   Plant not known to occur in the region from the CNDDB, or other documents in the vicinity of the project; or suitable habitat is not present in any 

condition. 
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Scientific and Common 
Names 

Status 
Federal/State Geographic Distribution Habitat Requirements 

Potential Occurrence in 
Study Area 

Invertebrates     

Branchinecta conservatio 
Conservancy fairy shrimp  

E/– Disjunct occurrences in Solano, Merced,  
Tehama, Ventura, Butte, and Glenn 
Counties 

Large, deep vernal pools in annual 
grasslands 

None—no suitable habitat in the 
study area.  There are no 
occurrences within 2 miles of the 
site (CNDDB 2011). 

Branchinecta longiantenna 
Longhorn fairy shrimp  

E/– Eastern margin of central Coast Ranges 
from Contra Costa County to San Luis 
Obispo County; disjunct population in 
Madera County 

Small, clear pools in sandstone rock 
outcrops of clear to moderately turbid 
clay- or grass-bottomed pools  

None—no suitable habitat in the 
study area.  There are no 
occurrences within 2 miles of the 
site (CNDDB 2011). 

Branchinecta lynchi 
Vernal pool fairy shrimp  

T/– Central Valley, central and south Coast 
Ranges from Tehama County to Santa 
Barbara County; isolated populations also 
in Riverside County 

Common in vernal pools; also found in 
sandstone rock outcrop pools 

None—no suitable habitat in the 
study area.  There are no 
occurrences within 2 miles of the 
site (CNDDB 2011). 

Fish     

Hypomesus transpacificus 
Delta smelt  

T/T Primarily in the Sacramento–San Joaquin 
Estuary, but has been found as far upstream 
as the mouth of the American River on the 
Sacramento River and Mossdale on the San 
Joaquin River; range extends downstream 
to San Pablo Bay. 

 

Occurs in estuary habitat in the Delta 
where fresh and brackish water mix in the 
salinity range of 2–7 parts per thousand 
(Moyle 2002). 

None – outside of species known 
range. . 

Oncorrhynchus mykiss  
Central California Coastal 
steelhead 

T/- Coastal drainages along the central 
California coast. 

An anadromous fish that spawns and 
spends a portion of its life in inland 
streams, typically maturing in the open 
ocean 

None –downstream barriers to 
migration from San Francisco Bay. 

Oncorrhynchus mykiss   
Central Valley steelhead 

T/-  Sacramento and San Joaquin River and 
their tributaries. 

 

An anadromous fish that spawns and 
spends a portion of its life in inland 
streams, typically maturing in the open 
ocean 

None - outside of species known 
range.. 
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Names 

Status 
Federal/State Geographic Distribution Habitat Requirements 

Potential Occurrence in 
Study Area 

Amphibians     

Ambystoma californiense 
California tiger salamander  

T/T Central Valley, including Sierra Nevada 
foothills, up to approximately 1,000 feet, 
and coastal region from Sonoma County 
south to Santa Barbara County 

Small ponds, lakes, or vernal pools in 
grasslands and oak woodlands for larvae; 
rodent burrows, rock crevices, or fallen 
logs for cover for adults and for summer 
dormancy. 

None—study area contains 
suitable upland migration habitat; 
however, the site has been 
significantly disturbed by past 
quarrying and water storage 
activities.  Further, the site is 
significantly isolated from 
surrounding areas by residential 
development, perennial water 
quality basins, active quarries, and 
busy roadways (e.g., Stanley and 
El Charro Roads).  The nearest 
occurrence is ~0.69-mile south of 
study area (CNDDB 2011); but the 
study area is separated from the 
location of this occurrence by a 
busy road (Stanley Road) and 
active quarries. 

Rana boylii  
Foothill yellow-legged frog 

--/SSC Occurs in the Klamath, Cascade, north 
Coast, south Coast, Transverse, and Sierra 
Nevada Ranges up to approximately 1,800 
meters (6,000 feet). 

 

Creeks or rivers in woodland, forest, 
mixed chaparral, and wet meadow habitats 
with rock and gravel substrate and low 
overhanging vegetation along the edge. 
Usually found near riffles with rocks and 
sunny banks nearby. 

None – There is currently no 
potential for foothill yellow-legged 
frog to occur in the project area, as 
the portion of Arroyo Mocho that 
runs through the study area has 
been significantly altered and 
channelized.  There are no 
CNDDB occurrences within 2 
miles of the study area (2011). 
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Potential Occurrence in 
Study Area 

Rana draytonii 
California red-legged frog  

T/SSC Found along the coast and coastal mountain 
ranges of California from Mendocino 
County to San Diego County and in the 
Sierra Nevada from Butte County to 
Stanislaus County. 

 

Permanent and semipermanent aquatic 
habitats, such as creeks and cold-water 
ponds, with emergent and submergent 
vegetation; may aestivate in rodent 
burrows or cracks during dry periods 

Moderate—study area represents 
suitable aquatic habitat within the 
water quality basins (i.e., Cope 
Lake and Lake I) and upland 
dispersal habitat. The nearest 
occurrence is 1.09 miles northeast 
of study area (CNDDB 2011).  The 
site has been historically disturbed 
by quarrying activities and is 
relatively isolated by active 
quarries, commercial development, 
and a busy road (El Charro Road), 
which reduces the likelihood for 
this species to occur within the 
study area.  No breeding habitat 
(pools) was observed within 
Arroyo Mocho and the stream has 
been historically disturbed.  
Arroyo Mocho could be used as a 
migration corridor when flows are 
low 

Reptiles     

Emys marmorata 
Western pond turtle  

–/SSC The western pond turtle is uncommon to 
common in suitable aquatic habitat 
throughout California, west of the Sierra-
Cascade crest and absent from desert 
regions, except in the Mojave Desert along 
the Mojave River and its tributaries. 

Occupies ponds, marshes, rivers, streams, 
and irrigation canals with muddy or rocky 
bottoms and with watercress, cattails, 
water lilies, or other aquatic vegetation in 
woodlands, grasslands, and open forests.  
Nests are typically constructed in upland 
habitat within 0.25 mile of aquatic habitat. 

Moderate— the water quality 
basins (i.e., Cope Lake and Lake I) 
and Arroyo Mocho represent 
suitable aquatic habitat, and 
suitable upland migration habitat 
occurs within the uplands of the 
study area.  There are no CNDDB 
occurrences within 2 miles of the 
study area (2011). 
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Masticophis lateralis  
euryxanthus 
Alameda whipsnake  

T/T Restricted to Alameda and Contra Costa 
Counties; fragmented into five disjunct 
populations throughout its range 

Valleys, foothills, and low mountains 
associated with northern coastal scrub or 
chaparral habitat; requires rock outcrops 
for cover and foraging 

None—no suitable habitat present, 
and the study area is surrounded 
by former quarries that have been 
converted to ponds.  There are no 
CNDDB occurrences within 2 
miles of the site (2011). 

Mammals     

Antrozonous pallidus 
Pallid bat 

--/SSC Widespread throughout California Roosts in fissures in caves, tunnels, mines, 
hollow trees, and locations with stable  

Low— suitable roosting habitat 
present within snags in the eastern 
portion of the study area adjacent 
to Arroyo Mocho.  There are no 
CNDDB occurrences within 2 
miles of the site (2011). 

Corynorhinus townsendii 
Townsend’s big-eared bat 

--/SSC Widespread throughout California Roosts in caves, tunnels, mines, crevices, 
hollow trees, and buildings; usually near 
water. 

Low— suitable roosting habitat 
present within snags in the eastern 
portion of the study area adjacent 
to Arroyo Mocho.  There are no 
CNDDB occurrences within 2 
miles of the site (2011). 

Lasiurus cinereus 
Hoary bat 

--/-- Widespread throughout California Roosts in trees, typically within forests. Low— suitable roosting habitat 
present within snags in the eastern 
portion of the study area adjacent 
to Arroyo Mocho.  There are no 
CNDDB occurrences within 2 
miles of the site (2011). 



Table A-3.  Continued Page 5 of 8 

 

Scientific and Common 
Names 

Status 
Federal/State Geographic Distribution Habitat Requirements 

Potential Occurrence in 
Study Area 

Taxidea taxus  
American badger 

–/SSC In California, badgers occur throughout the 
state except in humid coastal forests of 
northwestern California in Del Norte and 
Humboldt Counties 

Badgers occur in a wide variety of open, 
arid habitats but are most commonly 
associated with grasslands, savannas, 
mountain meadows, and open areas of 
desert scrub; the principal habitat 
requirements for the species appear to be 
sufficient food (burrowing rodents), friable 
soils, and relatively open, uncultivated 
ground 

None—the study area is 
surrounded by residential 
development, busy roads (e.g., 
Stanley and El Charro Roads), 
water quality basins and the 
undeveloped portion is too small to 
support this species or a suitable 
prey-base.   There are no CNDDB 
occurrences within 2 miles of the 
site (2011). 

Vulpes macrotis mutica 
San Joaquin kit fox  

E/T Principally occurs in the San Joaquin 
Valley and adjacent open foothills to the 
west; recent records from 17 counties 
extending from Kern County north to 
Contra Costa County 

Saltbush scrub, grassland, oak, savanna, 
and freshwater scrub 

None—the study area is not within 
species’ geographic range, and 
study area is entirely surrounded 
by water quality basins, busy roads 
(i.e., Stanley and El Charro 
Roads), Arroyo Mocho, and 
residential development.  There are 
no occurrences of this species 
within 2 miles of the study area 
(CNDDB 2011). 

Birds     

Agelaius tricolor 
Tricolored blackbird  

–/SSC Permanent resident in the Central Valley 
from Butte County to Kern County; breeds 
at scattered coastal locations from Marin 
County south to San Diego County and at 
scattered locations in Lake, Sonoma, and 
Solano Counties; rare nester in Siskiyou, 
Modoc, and Lassen Counties 

Nests in dense colonies in emergent marsh 
vegetation, such as tules and cattails, or 
upland sites with blackberries, nettles, 
thistles, and grain fields; habitat must be 
large enough to support 50 pairs; probably 
requires water at or near the nesting colony 

High—there is suitable marsh 
habitat immediately adjacent to the 
study area, species observed 
~0.21-mile south of the study area 
(CNDDB 2011) on the margin of 
Cope Lake.  
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Athene cunicularia  
Western burrowing owl  

–/SSC Lowlands throughout California, including 
the Central Valley, northeastern plateau, 
southeastern deserts, and coastal areas; rare 
along south coast 

Level, open, dry, heavily grazed or low 
stature grassland or desert vegetation with 
available burrows 

Low—the species was observed 
0.44-mile northeast of study area 
(CNDDB 2011).  Very limited 
habitat is located within the annual 
grassland habitat in the western 
and eastern portions of the study 
area. 

Buteo regalis 
Ferruginous hawk 

--/-- Winter migrant to California except north 
coast 

Forages in grasslands and other treeless 
areas. 

Low (foraging habitat only)—there 
is suitable foraging habitat in the 
annual grassland in the eastern and 
western portions of the study area.  
This species does not nest in 
California, and foraging habitat is 
very limited as study area is 
surrounded by development.    
There are no occurrences of this 
species within 2 miles of the study 
area (CNDDB 2011). 

Elanus leucurus 
White-tailed kite  

–/FP Lowland areas west of Sierra Nevada from 
the head of the Sacramento Valley south, 
including coastal valleys and foothills to 
western San Diego County at the Mexico 
border 

Low foothills or valley areas with valley 
or live oaks, riparian areas, and marshes 
near open grasslands for foraging 

Low (foraging and nesting)—
nesting habitat in large trees in the 
eastern and western portions of the 
study area, and foraging habitat in 
marsh and grassland habitats in the 
eastern and western portions of the 
site.  Foraging habitat is limited as 
it is surrounded by water quality 
basins (i.e., Cope Lake and Lake 
I).  There are no occurrences of 
this species within 2 miles of the 
study area (CNDDB 2011). 
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Potential Occurrence in 
Study Area 

Lanius ludovicianus 
Loggerhead shrike 

--/SSC Throughout California, except north coast Open pastures and grasslands Low (foraging and nesting 
habitat)—trees and shrubs 
throughout the site represent 
suitable nesting habitat, and marsh 
and grassland habitat represent 
suitable foraging habitat within the 
study area.  There are no 
occurrences of this species within 
2 miles of the study area (CNDDB 
2011). 

Sternula antillarum ssp. 
browni  
California least tern 

E/E Found along the Pacific Coast of California 
from San Francisco to Baja California 

Nest on open beaches kept free of 
vegetation by natural scouring from tidal 
action 

None – outside of species 
geographic range and there is no 
suitable habitat within the study 
area.  There are no occurrences of 
this species within 2 miles of the 
study area (CNDDB 2011). 
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Scientific and Common 
Names 

Status 
Federal/State Geographic Distribution Habitat Requirements 

Potential Occurrence in 
Study Area 

Notes: 
Status explanations: 
Federal 
E = listed as endangered under the ESA 
T = listed as threatened under the ESA 
PT = proposed for federal listing as threatened under the ESA 
C = species for which USFWS has on file sufficient information on biological vulnerability and threat(s) to support issuance of a proposed rule to list, but issuance of the proposed rule  
  is precluded 
D              =            delisted 
– = no listing 
State 
E = listed as endangered under CESA 
T = listed as threatened under CESA 
FP = fully protected under the California Fish and Game Code 
SSC = species of special concern in California 
D              =            delisted 
– = no listing 
Potential Occurrence in the Study Area 
High:  Known occurrences of the species within the study area, or CNDDB, or other documents, records the occurrence of the species within a 2-mile radius of the study area; suitable 
habitat is present within the study area 
Moderate: CNDDB, or other documents, records the known occurrence of the species within a 2-mile radius of the study area; poor quality suitable habitat is present within the study area 
Low:  CNDDB, or other documents, does not record the occurrence of the species within a 2-mile radius of the study area; suitable habitat is present within the study area
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Mitigation  Measure  Implementation 
Responsibility 

Monitoring and 
Reporting Actions 

Monitoring 
Responsibility 

Timing/ 
Frequency 

Mitigation Measure AIR-1: Implement BAAQMD Basic 
Mitigation Measures. Zone 7 Water Agency and its construction 
contractors shall control fugitive dust emissions by implementing, 
as applicable, the following basic control measures based on 
BAAQMD recommendations: 
 

 All exposed surfaces (e.g., parking areas, staging areas, 
soil piles, and graded areas, and unpaved access roads) 
shall be watered two times a day.  

 All haul trucks transporting soil, sand, or other loose 
material off-site shall be covered. 

 All visible mud or dirt track-out onto adjacent public 
roads shall be removed at least once per day.  

 All vehicle speeds on unpaved roads shall be limited to 
15 mph. 

 All roadways, driveways, and sidewalks to be paved 
shall be completed as soon as possible.  

 Idling times shall be minimized either by shutting 
equipment off when not in use or reducing the maximum 
idling time to five minutes (as required by the California 
Airborne Toxics Control Measure Tile 13, Section 2485 
of California of Regulations). Clear signage shall be 
provided for construction workers at all access points. 

 All construction equipment shall be maintained and 
properly tuned in accordance with manufacturer’s 
specifications. All equipment shall be checked by a 
certified mechanic and determined to be running in 
proper condition prior to operation. 

 Post a publicly visible sign with the telephone number 
and person to contact at Zone 7 Water Agency regarding 
dust complaints. This person shall respond and take 

Construction 
contractor  
 
 

Daily inspections and 
bi-weekly 
documentation to 
Zone 7 that 
measures are being 
implemented, and 
identifying any lapses 
or issues. 
 
 
 

Construction 
contractor  
 
 
 
 
 
 

Control measures 
must be in place 
at start of 
construction.  
 
Daily inspections 
and bi-weekly 
documentation    
during 
construction,  
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Mitigation  Measure  Implementation 
Responsibility 

Monitoring and 
Reporting Actions 

Monitoring 
Responsibility 

Timing/ 
Frequency 

corrective action within 48 hours. The BAAQMD’s phone 
number shall also be visible to ensure compliance with 
applicable regulations. 

 
Mitigation Measure BIO-1:  Conduct an Environmental 
Education Program for all Construction Personnel.  Develop 
and implement an environmental education program for all 
construction personnel about the importance of on-site biological 
resources.  The program, to be provided to all construction 
personnel, shall brief them on the need to avoid impacts on 
biological resources—including California red-legged frog, as 
well as the penalties for not complying with biological mitigation 
requirements.  All construction personnel shall be informed about 
the life history of federally listed species and other special status 
species that could occur on site; the importance of habitats for 
these species and the terms and conditions of the biological 
opinion.  The construction supervisor shall ensure that any new 
personnel arriving to the site are briefed before they begin work. 
 

Zone 7 shall 
develop 
environmental 
education program 
and train 
construction 
personnel at onset 
of 
project/construction.  
 
Construction 
supervisor shall 
train new personnel 
thereafter.  

 Document training 
(i.e. who was trained 
and when).   

Zone 7 retains all 
training 
documentation. 
 
Construction 
supervisor 
responsible to identify 
new personnel who 
need training after start 
of construction.  
 
 

Training shall 
occur prior to 
construction.   
 
Train new 
construction 
personnel before 
they begin work 
on site involving 
ground 
disturbance or 
similar. 

Mitigation Measure BIO-2:  Conduct a Preconstruction 
Survey for California Red-Legged Frog and Monitor 
Construction Activities within California Red-Legged Frog 
Habitat.  To avoid and minimize impacts on CRLF, the applicant 
or its contractor shall retain a qualified wildlife biologist to 
conduct preconstruction clearance surveys for California red-
legged frogs no more than 48 hours before ground disturbance 
anywhere within the project area.  The qualified biologist also 
shall be responsible for monitoring all construction activities 
within CRLF aquatic habitat (Cope Lake and Lake I) and 
adjacent upland habitat (within 100 feet of the aquatic habitat).  
The biologist shall look for CRLF during grading, excavation, and 
any ground disturbing construction activities.  If a CRLF is 

Zone 7 / Biological 
Consultant  
 
 

Preparation of pre-
construction survey 
results report. 
  
Regular inspections 
and documentation 
that measures are 
being implemented, 
and identifying any 
lapses or issues.  

Zone 7/ Biological 
Consultant  
 

Preconstruction 
survey to be 
complete no 
more than 48 
hours prior to 
start of ground 
disturbance.   
 
Ongoing 
monitoring during 
construction. 
Frequency to be 
established by 
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Mitigation  Measure  Implementation 
Responsibility 

Monitoring and 
Reporting Actions 

Monitoring 
Responsibility 

Timing/ 
Frequency 

encountered during any project activities, construction shall 
cease until the frog is removed by a USFWS-approved biologist 
and relocated to nearby suitable aquatic habitat.  USFWS and 
CDFG shall be notified within five (5) working days of any CRLF 
relocation. 
 

qualified biologist. 
 
 
 

Mitigation Measure BIO-3:  Use Exclusion Fencing for 
Construction Activities (Including Grading) during All 
Seasons and Avoid Grading Activities within California Red-
Legged Frog Upland Habitat during the Wet Season 
(October 1 to April 30).  Exclusion fencing shall be placed 
around the project area to keep CRLF from entering the work 
area during all work activities.  Exclusion fencing shall be in 
place at least 48 hours prior to construction.  A biological monitor 
shall be on-site during fence installation.  To minimize 
disturbance of dispersing CRLF, all grading activity within CRLF 
upland habitat (within 100 feet of aquatic habitat) should be 
conducted during the dry season (between May 1 and 
September 30) or before the onset of the rainy season, 
whichever occurs first. 
 

Zone 7  
 
 

Regular inspections 
and documentation 
that measures are 
being implemented, 
and identifying any 
lapses or issues.   

Zone 7  
 

During 
construction.   
Frequency to be 
established by 
qualified biologist. 
 
 
 
 
 

Mitigation Measure BIO-4:  Minimize Ground-Disturbing 
Activities in California Red-Legged Frog Aquatic and Upland 
Habitat.  To minimize disturbance and mortality of CRLF in Cope 
Lake and Lake I, and upland habitat (within 100 feet of the 
aquatic habitat), the applicant or its contractor shall minimize the 
extent of ground-disturbing activities by minimizing the project 
footprint and limiting the work area to the minimum area 
necessary for construction.   
 

Zone 7  
 
 
 

Regular inspections 
to check that all 
activities are within 
the designated work 
areas.  
 

Zone 7 and  
Construction 
Contractor will both 
ensure that activities 
remain within the 
designated work 
areas. 
 

Prior to and 
during 
construction. 

Mitigation Measure BIO-5:  Avoid and Minimize the 
Disturbance of Aquatic Habitat.  To the extent possible, the 

Construction 
contractor  

Prepare SWPPP.  
 

 Construction 
contractor.  

Prior to and 
during 
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Mitigation  Measure  Implementation 
Responsibility 

Monitoring and 
Reporting Actions 

Monitoring 
Responsibility 

Timing/ 
Frequency 

applicant or its contractor shall minimize impacts to aquatic 
habitat by implementing all of the following measures: 
 

 Construction activities in waters during the wet season 
(October 1 to April 30) shall be avoided. 

 During construction, trees, shrubs, debris, or soils that 
are inadvertently deposited shall be removed in a 
manner that minimizes disturbance to the aquatic 
habitat. 

 All construction-related activities shall be completed 
promptly to minimize their duration and resulting 
impacts. 

 Construction inspectors shall routinely inspect protected 
areas to ensure that protective measures are in place 
and effective. 

 All protective measures shall remain in place until all 
construction activities near the resource have been 
completed and shall be removed immediately following 
construction activities. 

 An erosion control plan shall be prepared and 
implemented. It shall include the following provisions and 
protocols: 

 
 Discharge from dewatering operations, if needed, 

and runoff from disturbed areas shall be made to 
conform to the water quality requirements of the 
waste discharge permit issued by the Regional 
Water Quality Control Board (RWQCB). 

 Material stockpiles shall be located in non-traffic 
areas only. Side slopes shall not be steeper than 
2:1. All stockpile areas shall be surrounded by a filter 

 
 
 

Regular inspections 
and documentation 
that measures are 
being implemented, 
and identifying any 
lapses or issues.   
 
 

 construction. 
 
Prepare SWPPP 
and install 
protective 
measures prior to 
construction.  
 
All protective 
measures should 
be inspected 
daily.  
 
Documentation of 
corrective 
actions, as 
needed 
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Mitigation  Measure  Implementation 
Responsibility 

Monitoring and 
Reporting Actions 

Monitoring 
Responsibility 

Timing/ 
Frequency 

fabric fence and interceptor dike. 
 Temporary erosion control measures, such as 

sandbagged silt fences, shall be applied throughout 
construction of the proposed project and shall be 
removed after the working area is stabilized or as 
directed by the engineer. The Storm Water Pollution 
Prevention Plan (SWPPP) for the project shall detail 
the applications and type of measures and the 
allowable exposure of unprotected soils. 

Mitigation Measure BIO-6:  Inspect Exclusion Fences Daily 
during Construction.  The biological monitor shall inspect the 
exclusion fences around the work area daily during construction 
within the action area.  If ground disturbance activities are 
completed and the biological monitor is no longer required to 
monitor construction activities, an inspector trained by the 
biologist shall conduct the daily fence inspections for any frogs.  
If a frog (regardless of species) is found near a fence, work in the 
area shall stop, the biologist shall be notified, determine the 
species, and the frog shall be relocated (if found to be CRLF, 
then a USFWS-approved biologist shall relocate the frog) to 
suitable habitat outside of the work area.  Fences shall be 
inspected according to this schedule until the fences are 
removed, as approved by the biological monitor or the resident 
inspector.  The construction contractor monitor shall be 
responsible for maintaining the exclusion fences.  The biological 
monitor or resident inspector shall immediately report any 
encroachment on fenced areas to the foreman or engineer, who 
shall stop construction or notify the contractor of the situation to 
be addressed.  The biological monitor or resident inspector shall 
document the results of the inspections on construction 
monitoring log sheets, which shall be kept on file with the 
applicant.  

Zone 7/ Biological 
Consultant  
 
 

Daily inspections and 
documentation that 
measures are being 
implemented, and 
identifying any lapses 
or issues.   

Zone 7/ Biological 
Consultant  

During 
construction,   
conduct daily 
exclusion fence 
inspections. 
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Mitigation  Measure  Implementation 
Responsibility 

Monitoring and 
Reporting Actions 

Monitoring 
Responsibility 

Timing/ 
Frequency 

 

Mitigation Measure BIO-7: Conduct a Preconstruction 
Survey for Western Pond Turtles. To avoid and minimize 
impacts on western pond turtles, the applicant or its contractor 
shall retain a qualified wildlife biologist to conduct a 
preconstruction clearance survey for western pond turtles no 
more than 48 hours before ground disturbance in aquatic 
habitats and after the exclusion fencing is installed.  If turtles are 
observed during the survey, they shall be relocated to suitable 
habitat outside of the work area or as determined during 
coordination with CDFG.  The person handling turtles shall be 
permitted to capture and relocate western pond turtle individuals 
at the time of project initiation or need to amend their CDFG 
collecting permit to include capture and relocation. 
 

Zone 7/ Biological 
Consultant  

Preparation of pre-
construction survey 
results report. 
 
If relocation is 
necessary, document 
relocation. 

Zone 7/ Biological 
Consultant  

No more than 48 
hours prior to 
ground 
disturbance.  

Mitigation Measure BIO-8: Conduct a Pre-construction 
Survey for Nesting Migratory Birds and Raptors. A 
preconstruction survey for nesting raptors, special-status bird 
species, and migratory bird species shall be conducted by a 
qualified biologist. Since burrowing owl can be present during 
any time of the year, a survey for this species shall be conducted 
by a qualified biologist.  Further, if construction activities are 
scheduled to occur during the avian breeding season (February 
1-August 31), a preconstruction survey for other nesting raptors, 
special-status bird species, and migratory bird species shall be 
conducted by a qualified biologist.  The survey will cover all 
potential nesting substrate in the study area relevant to the 
species being surveyed for and will be conducted no more than 
two weeks prior to the initiation of construction or ground 
disturbing activities associated with the project.  If no active 
nests are located, then no further mitigation is necessary.  If an 
active nest is located, a no-disturbance buffer will be established 

Zone 7/ Biological 
Consultant  
 
Zone 7/ Biological 
Consultant 

Preparation of pre-
construction survey 
results report. 
 
Regular inspections 
and documentation 
that measures are 
being implemented, 
and identifying any 
lapses or issues. 
Frequency to be 
established by 
qualified biologist. 

Zone 7/ Biological 
Consultant  

Preconstruction 
survey no more 
than two weeks 
prior to 
construction. 
 
During 
construction, 
monitoring of 
buffer zones or 
active sites (if 
needed) will 
occur at a 
frequency to be 
established by 
qualified biologist.  
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Mitigation  Measure  Implementation 
Responsibility 

Monitoring and 
Reporting Actions 

Monitoring 
Responsibility 

Timing/ 
Frequency 

around the active nest site to avoid disturbance or destruction of 
the nest until after the nesting season is over or a biologist 
determines that the young have fledged.  The extent of such a 
buffer will be determined by the biologist and will be influenced 
by the amount of noise and other disturbances, and other 
topographic or artificial barriers. 
 
If construction activities begin prior to the breeding season (i.e., if 
construction activity begins between September 1 and February 
28), then only a burrowing owl survey is necessary.  Once 
project initiation begins, construction activities should be in full 
force, including, at a minimum, grading of the site and 
development of infrastructure.  A minor activity that initiates 
construction but does not involve the full force of construction 
activities will not qualify as “pre-existing construction.”  Optimally, 
all necessary vegetation removal should be conducted prior to 
the breeding season so that there is no potential for nesting birds 
or raptors to occur in the construction area.  If any birds or 
raptors nest in the vicinity of the project under this pre-existing 
construction condition, then it is assumed that they are 
habituating or will habituate to the construction activities.  Under 
this scenario, the preconstruction survey still should be 
conducted on or after March 1 to identify any active nests in the 
vicinity, and active sites should be monitored by a wildlife 
biologist periodically until after the breeding season or after the 
young have fledged (usually late-June to mid-July).  If active 
nests are identified in or immediately adjacent to the project 
area, then all nonessential construction activities (e.g., 
equipment storage, meetings, etc.) should be avoided in the 
immediate vicinity of the nest site; however, construction 
activities can proceed.  If construction activities stop for more 
than two weeks during the avian nesting season, an additional 



 
 
Zone 7 Water Agency   January 2012 

APPENDIX B: MITIGATION MONITORING AND REPORTING PLAN 
   

 
Initial Study / Draft Mitigated Negative Declaration   Page 8 
Cope Lake Improvements & Maintenance Project 
 

Mitigation  Measure  Implementation 
Responsibility 

Monitoring and 
Reporting Actions 

Monitoring 
Responsibility 

Timing/ 
Frequency 

nesting raptor and migratory bird survey shall be conducted. 
 

Mitigation Measure BIO-9: Conduct a Preconstruction 
Survey for Roosting Bats. To avoid and minimize impacts to 
roosting bats, the applicant or its contractor shall retain a 
qualified wildlife biologist to conduct a preconstruction clearance 
survey for bats no more than 48 hours before ground 
disturbance associated with project implementation.  If bats are 
observed during the survey, they shall be relocated through 
humane exclusion methods agreed upon with CDFG.  A qualified 
biologist shall oversee the implementation of the exclusion 
process.  The bat exclusion device installer shall be qualified to 
perform such activities.   
 

Zone 7 / Biological 
Consultant  

Preparation of pre-
construction survey 
results report. 
 
Regular inspections 
and documentation 
that measures are 
being implemented, 
and identifying any 
lapses or issues.  

Zone 7/ Biological 
Consultant 

Preconstruction 
survey more than 
48 hours prior to 
construction. 
 
Monitoring during 
construction, as 
needed. 
Frequency to be 
established by 
qualified biologist. 

Mitigation Measure BIO-10: Install Construction Barrier 
Fencing around the Construction Area to Protect Sensitive 
Habitats.  The applicant or its contractor shall install orange 
construction barrier fencing at the edge of the project area where 
it abuts or includes water basins and seasonally inundated areas 
within the project area. The fencing shall be installed before 
project activities are initiated, maintained throughout the 
construction portion of the project, and removed after 
construction completion. 
 

Zone 7  
 

Regular inspections 
and documentation 
that measures are 
being implemented, 
and identifying any 
lapses or issues. 

Zone 7  
 

During 
construction.   
Fencing will be 
inspected once 
per week or 
more.   
 
 
 

Mitigation Measure BIO-11: Avoid and Minimize Potential 
Disturbance of Riparian Communities.  The applicant or its 
contractor shall avoid and minimize potential disturbance of 
woody vegetation in the riparian habitat by implementing the 
following measures. 
 
The potential for long-term loss of woody riparian vegetation 
shall be minimized by trimming vegetation rather than removing 

Zone 7 / Biological 
Consultant  

Document that 
measures are 
implemented and 
identify any lapses or 
issues. 

Zone 7/ Biological 
Consultant  

Prior to 
construction. 
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Mitigation  Measure  Implementation 
Responsibility 

Monitoring and 
Reporting Actions 

Monitoring 
Responsibility 

Timing/ 
Frequency 

entire woody plants. Woody plants that need to be trimmed shall 
be cut at least 1 foot above ground level to leave the root 
systems intact and allow for more rapid regeneration.  Cutting 
shall be limited to the minimum area necessary within the 
construction zone.  To protect nesting birds, the applicant or its 
contractor shall not allow pruning or removal of woody riparian 
vegetation between January 1 and August 31 without 
preconstruction surveys as required by Mitigation Measure BIO-
8. A certified arborist shall be retained to perform any necessary 
pruning or root cutting of riparian trees. 
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 PROJECT MEMORANDUM 
 

Project Name: Los Carneros Alternative 6 – A, B, and C  Date: November 2, 2012 

Client: Los Carneros Water District Project Number: 8430A.00 

Prepared By: Aaron Hope, P.E. 

Reviewed By: Tracy Clinton, P.E. 

Subject: Analysis of new Alternatives for the LCWD Recycled Water Distribution System 

Distribution: J. Stewart 

1.0 PURPOSE AND INTRODUCTION 
This Technical Memorandum summarizes the results of two new alternatives, and a sub-
alternative, for the proposed Los Carneros recycled water system. These alternatives, referred 
to as alternative 6A and 6B  are modifications of the “Alternative 5 Future” recommended in the 
2011 Recycled Water Feasibility Study completed by Carollo Engineers for the Los Carneros 
Water District (District or LCWD). The two new alternatives, 6A and 6B, consider how the Napa 
Marsh recycled water pipeline, currently under design by the Sonoma Valley County Sanitation 
District (SVCSD), could affect LCWD’s planned recycled water distribution system.  

The SVCSD, in collaboration with the Sonoma County Water Agency (SCWA), will use the 
Napa Marsh pipe to supply recycled water to the Napa Marsh for a limited period of time. 
Concurrently, it is also planned to be used for recycled water irrigation in the LCWD area. Once 
flows to the Napa Marsh are no longer necessary, either SVCSD or LCWD may continue to use 
the pipeline to wheel recycled water to irrigators. Regardless of who operates the pipeline, the 
planned LCWD distribution system will be affected. The objective of this work is to determine 
what these affects may be on the Alternative 5 Future scenario by considering two alternatives, 
6A and 6B. More information about each of these alternatives is provided below. A sub-
alternative 6C was also developed as an iteration of Alternative 6A in the future – this would 
allow the LCWD system to be sized down as in 6A, but could accommodate a future condition of 
the parcels that were excluded, to be added into the LCWD system at some point. 

 Alternative 6A – Under this scenario, certain parcels previously included in LCWD’s 
distribution system as part of Alternative 5 Future are assumed to connect to the Napa 
Marsh pipeline. These parcels would receive water from SCWA in perpetuity, or 
basically, not be supplied recycled water from LCWD. As a result, the peak hour demand 
in LCWD’s system would be reduced causing some pipe diameters in the southwestern 
portion of the system to decrease and others to become superfluous (and thus 
removed).   

 Alternative 6B – This scenario assumes that LCWD will build a recycled water 
distribution system with extra capacity (above that required in Alterative 6A) in order to 
incorporate  the Napa Marsh pipeline into its system once it is no longer needed to 
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supply the Napa Marsh. LCWD would then own and operate the pipeline to meet the 
same demands proposed in the Alternative 5 Future scenario. In order for LCWD to 
integrate the Napa Marsh pipeline into the planned distribution system, some 
modifications to the Alternative 5 Future scenario are needed such as new pipe 
segments, modifications to pipe diameters, and elimination of redundant pipes.  

 Alternative 6C (i.e.: 6A Future) – This scenario assumes that LCWD builds and 
implements Alternative 6A and then later incorporates the Napa Marsh pipeline and the 
associated demands into its system. Because the distribution system under 6A cannot 
serve these additional demands, a new pump station would be needed to compensate 
for pressure losses associated with the additional flow to new customers.  

More information about Alternative 6A, 6B, and 6C along with engineering and financial 
implications are provided in this technical memorandum.  

2.0 ALTERNATIVE 6A 
As described above, this scenario assumes that some of the parcels identified as being served 
under Alternative 5 Future in the 2011 Feasibility Study will connect to SVCSD’s pipeline 
instead of the LCWD system.  

2.1 Alternative 6A Demands 

Alternative 6A effectively eliminates the majority of recycled water demands in the southwestern 
portion of the system. The parcels to be excluded in Alternative 6A were identified by the SCWA 
and provided to Carollo in an email dated October 1st, 2012. SCWA identified a total of 16 
parcels that could potentially be served by the Napa Marsh pipeline totaling 1,005 acres. 
However, only 10 of these parcels are in the LCWD service area and slated for service under 
Alternative 5 Future. Although removing these 10 parcels from the southwestern portion of the 
system eliminated the majority of demands south of Las Amigas Road, two parcels remained to 
be served at the far western side along Duhig Road. Serving just these two parcels would no 
longer be cost effective because of the length of pipe necessary to connect them to the 
distribution system.  After conversations with LCWD, these two parcels were also removed from 
consideration in Alternative 6A. These two parcels along with the 16 identified by SCWA are 
provided in Table 1.   

More information such as area, storage assumptions, and specific demands associated with the 
parcels removed from Alternative 5 Future for Alternative 6A is provided in Attachment 2.  
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Table 1: Demands Removed from Alternative 6A 

Mod APN  Owner Name Peak RW Demand 
in Alt. 5 Fut 

(GPM) 

Excluded based on data
from SCWA or LCWD 

047320030000  Koerner Rombauer  61.50  SCWA 

047320031000  Bouchaine Vineyards Inc.  166.24  SCWA 

047330052000  Midnight Sun Inc. III UBS AgriVest LLC  104.18  SCWA 

047320027000  Buchli Station Vineyards LLC  248.45  SCWA 

047320005000  Beckstoffer Vineyard  91.61  SCWA 

047320006000  Beckstoffer Vineyard  124.64  SCWA 

047320003000  Diageo Chateau & Estates Wine Company  121.94  SCWA 

047320013000  Beckstoffer Vineyard  192.18  SCWA 

047320022000  Joseph F Cabral Sr. and Deanna K. Cabral Trust  5.39  SCWA 

047320024000  Napa County Resource Conservation District  26.04  SCWA 

047320009000  Sonoma Marin Area Rail Transit District 0 SCWA 

047320010000  Sonoma Marin Area Rail Transit District 0 SCWA 

048010003000  State of California  0 SCWA 

048010004000  State of California  0 SCWA 

048020015000  State of California  0 SCWA 

047320021000  Unknown  7.82 LCWD 

047320025000  Cabral  154.86 LCWD 

2.2 Alternative 6A Distribution System 

By removing demands that would connect to the Napa Marsh pipe (and thus receive recycled 
water from SCWA), the peak hour demand from Napa Sanitation District decreased from 4,153 
GPM to 3,535 GPM. The most significant modification to the distribution system is the 
elimination of two reaches south of Las Amigas Road that were part of Alternative 5 Future. A 
map showing the updated distribution system along with pipe sizes is provided in Figure 1. 

Also, under this alternative, two parcels previously being served by the ‘eliminated’ reaches but 
not slated to receive recycled water from SCWA were rerouted to adjacent transmission pipes. 
Parcel 047271002000 was rerouted from a turnout on Duhig Road (Model Node J28) to a 
turnout  at the corner of Las Amigas and Duhig Road (Model Node J25). Parcel 047330053000, 
owned by Ahmann, was rerouted from a turnout on Buchli Station Road (Model Node J23) to 
Milton Road (Model Node J20). Rerouting this parcel to the pipe in Milton Road necessitates an 
increase in pipe size from 6-inch to 10-inch to account for the additional demand down Milton.  

The demand decrease in this alternative also reduces the size of the transmission main 
between the Napa River crossing to Cuttings Wharf Road from 24-inches to 20-inches. 
However, there were no other significant reductions in pipe size. The constraining factor in 
Alternative 6A is the minimum pressure requirement in the northwestern portion of the system. 
Even though the minimum 50-psi pressure requirement was relaxed along Neuenschwander 
Road as part of Alternative 5 Future, a minimum turnout pressure of 50 psi is still required along 
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Duhig Rd1. To meet this requirement (and to be consistent with the Alternative 5 Future criteria) 
many of the pipes could not be significantly reduced even though velocities and headlosses are 
low.  

2.3 Alternative 6A Financing 

The total capital cost for Alternative 6A is estimated to be approximately $16 million (2011 
dollars). This cost includes costs associated with the recycled water pipeline to the property line 
of individual users and the Napa River crossing. The estimated costs do not include retrofit 
costs or costs associated with piping required within the individual users’ property lines.  

Additional cost data is shown in Attachment 1 including financing costs (assuming SRF loans), 
annual operating expenses, and unit costs. The financing model used in these estimates is the 
same model used for the 2011 Feasibility Study. A more detailed description of the financing 
methodologies and assumptions can be found in Chapter 8 of the 2011 Feasibility Study. 

3.0 ALTERNATIVE 6B 
As previously described, this alternative assumes that LCWD will take control of the SVCSD 
Napa Marsh pipe and integrate it into the planned distribution system. Overall, the alignment 
would fit well into the planned Alternative 5 Future distribution system with some modifications. 
The portion of the Napa Marsh pipe that would be useful to LCWD is the 18” PVC portion that 
runs east-west along Duhig Road and continues straight, cross-country on private land, to 
where it intersects Buchli Station Road. The Napa Marsh pipe then runs north-south along 
Buchli Station Road until it terminates at the Napa Marsh. LCWD would connect to the Napa 
Marsh pipe via a 10” main that runs along Buchli Station Road, south of Las Amigas. This 10-
inch pipe was already included in the Alternative 5 Future. The proposed distribution system 
under alternative 6B is shown in Figure 2. 

3.1 Alternative 6B Demands 

The demands in Alternative 6B are assumed to be equivalent to those in Alternative 5 Future.  

3.2 Alternative 6B Distribution System 

The distribution system in Alternative 6B is similar to the proposed system in Alternative 5 
Future with two exceptions: 

1. The pipeline going south from Las Amigas along Duhig is eliminated. The Napa Marsh 
pipeline now serves as the primary transmission line from Buchli Station.  

2. To be consistent with Alternative 6A, two parcels were rerouted to different locations in 
the model. Parcel 047271002000 was rerouted from a turnout on Duhig Road (Model 

                                                 
1 Based on conversations with LCWD, the District may be willing to accepted turnout pressures lower 

than 50 psi. However, the 50 psi criteria for areas south of Neuenschwander remains in this alternative 
for the purpose of developing comparable alternatives. 
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Node J28) to a turnout on the corner of Las Amigas and Duhig Road (Model Node J25). 
Parcel 047330053000, owned by Ahmann, was rerouted from a turnout on Buchli Station 
Road (Model Node J23) to Milton Road (Model Node J20). Rerouting this parcel to the 
pipe in Milton Road necessitates an increase in pipe size from 6-inch to 8-inch to 
account for the additional demand on Milton.  

3.3 Alternative 6B Financing 

The total capital costs for Alternative 6B is estimated to be approximately $19 million (2011 
dollars). This includes cost associated with the recycled water pipeline to the property line of 
individual users and the Napa River crossing. The estimated costs do not include retrofit costs 
or costs associated with piping required within the individual users’ property lines. The cost to 
acquire the Napa Marsh Pipe was assumed equivalent to the cost of constructing a new 6-inch 
pipeline along the same alignment. A 6-inch pipeline is the minimum size necessary to serve the 
demands off the Napa Marsh pipeline while meeting the hydraulic criteria. 

Additional cost data is shown in Attachment 1 including financing costs (assuming SRF loans), 
annual operating expenses, and unit costs. The financing model used in these estimates is the 
same model used for the 2011 Feasibility Study. A more detailed description of the financing 
methodologies and assumptions can be found in Chapter 8 of the 2011 Feasibility Study. 

4.0 ALTERNATIVE 6C 
This is the “no regrets” scenario whereas LCWD moves forward with a smaller distribution 
system (same as Alternative 6A) but then later incorporates the Napa Marsh pipeline (and 
associated demands) into the system. The benefit of this alternative is that it takes a phased 
approach to constructing the distribution system. This is important because at this time it is not 
known if LCWD will take control of the Napa Marsh pipeline. There is risk in building a 
distribution system that has built-in capacity for future users (such is the case with Alternative 
6B). Instead, this alternative considers how LCWD could serve the Napa Marsh demands 
without initially constructing an oversized system.  

4.1 Alternative 6C Demands 

The demands in Alternative 6C are assumed to be equivalent to those in Alternative 5 Future 
and Alternative 6B. .  

4.2 Alternative 6C Distribution System 

To serve the parcels deleted in Alternative 6A in the future, LCWD would need to construct an 
additional 8-inch pipeline along Buchli Station Road to connect to the Napa Marsh pipeline. The 
hydraulic model shows that it is not possible to serve these “additional” demands without 
sacrificing pressure in the northwestern portion of the distribution system during peak demand 
periods. To compensate for reduced pressure, this alternative includes a pump station, located 
on Duhig Road for planning purposes. The distribution system and assumed pump station 
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location is shown in Figure 3. Note that the pump station location was selected based on the 
proposed location in Alternatives 1-4 in the 2011 Feasibility Study.  

There are some operational compromises required to make this scenario feasible:  

 All demands associated with the Napa Marsh pipeline would receive recycled water during 
the peak time (from 6 am to 6 pm) during the summer months including landscape 
irrigation. Alternatively, these demands could be supplied with more recycled water in the 
winter months (for seasonal storage) to offset summer demands if storage is available.  

 An exception to the minimum pressure requirement is necessary at one of the turnouts 
along Las Amigas Road, even with the pump station. The minimum design criteria is 50 
psi. The turnout at Junction J24 would only be 44 psi during peak irrigation periods. The 
rest of the system will meet the 50 psi minimum pressure requirements with the addition of 
the pump station on Duhig Road. This may be mitigated by moving the pump station from 
its proposed location to Junction J24 on Las Amigas Road.  

 An exception to the maximum headloss per 1000-feet criteria (HL/1000ft) is necessary 
along Stanley Cross Road between Las Amigas and Cuttings Wharf Road. Current criteria 
stipulates that headloss remain below 3ft/1000ft for pipes larger than 12-inches. However, 
under this alternative friction losses are as high as 5ft/1000ft in some 16-inch and 18-inch 
pipes. Even so, losses of 5ft/1000ft are within normal hydraulic parameters. 

4.3   Alternative 6C Cost Sharing 

The total capital cost for Alternative 6C is estimated to be approximately $19 million (2011 
dollars). This includes costs associated with the recycled water pipeline to the property line of 
individual users and the Napa River crossing and a new pump station. The estimated costs do 
not include retrofit costs or costs associated with piping required within the individual users’ 
property lines. The cost to acquire the Napa Marsh Pipe was assumed equivalent to the cost of 
constructing a new 6-inch pipeline along the same alignment. A 6-inch pipeline is the minimum 
size necessary to serve the demands off the Napa Marsh pipeline while meeting hydraulic 
criteria. Additional long-term costs would also be needed to account for the added O&M of the 
new pump station. 

Because this scenario consists of two phases, costs have been phased accordingly. The main 
distribution system would likely be paid for by those who receive recycled water as soon as the 
project is brought online. Areas that are initially excluded from the project (because they receive 
recycled water from the Napa Marsh pipeline) but later choose to join the LCWD system, would 
most likely pay a “buy-in” cost up to the original cost per acre paid by initial users (estimated to 
be $4,075/acre) plus “expansion costs” (estimated to be $2,730/acre). The purpose of a buy-in 
fee is to recover costs that have already been incurred by LCWD. LCWD could reimburse 
“initial” users when the system adds new users so that eventually all customers have paid the 
same amount for the first phase of the distribution system. The expansion costs are meant to 
recover the costs associated with expanding the system to meet the increased capacity needs 
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of growth. Expansion costs are paid for entirely by new users because they are the only ones 
who benefit from the improvements.  

4.4 Alternative 6C Financing 

Additional cost data is shown in Attachment 1 including financing costs (assuming SRF loans), 
annual operating expenses, and unit costs. The financing model used in these estimates is the 
same model used for the 2011 Feasibility Study. A more detailed description of the financing 
methodologies and assumptions can be found in Chapter 8 of the 2011 Feasibility Study. 
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Attachment 1 Updated 10/31/2012

Alternative Cost Comparison Summary

Recycled Water Feasibility Study

Los Carneros Water District

RW Service Statistics
Alternative 5 

Future  Alternative 6A  Alternative 6B  Alternative 6C 
Demand (AFY) 1,783 1,465 1,783 1,783

Initial gross area served (Acres) 5,619 4,614 5,619 4,614

Ultimate gross area served (Acres) 5,619 4,614 5,619 5,619

Total LCWD Area + Areas served outside (Acres) 6,463 6,463 6,463 6,463

Number of parcels served  142 130 142 142

No of parcels over 2 acres 
(10) 140 128 140 140

Questionnaire Statistics
No. of parcels served who responded to Questionnaire 96 (4,532 Acres) 87 (3,807 Acres) 96 (4,532 Acres) 96 (4,532 Acres)
No. of parcels served who indicated interest in RW 95 (4,509 Acres) 86 (3,784 Acres) 95 (4,509 Acres) 95 (4,509 Acres)
No. of parcels served not interested in RW 

(5) 1 (23 Acres) 1 (23 Acres) 1 (23 Acres) 1 (23 Acres)

Capital Costs

Alternative 

5 Future(9)
Alternative 

6A 

Alternative 

6B 

Alternative 

6C 

Alternative 5 

Future Alternative 6A  Alternative 6B  Alternative 6C 

Pipeline Diameter (inches) Unit Cost Unit Quantity Quantity Quantity Quantity Cost Cost Cost Cost

6 84$           LF 11,511 4,333 4,333 4,333 967,000$              364,000$               364,000$               364,000$             

8 112$         LF 11,835 9,546 12,204 12,204 1,326,000$           1,069,000$            1,367,000$            1,367,000$         

10 140$         LF 7,157 2,958 2,958 2,958 1,002,000$           414,000$               414,000$               414,000$             

12 168$         LF 7,637 7,637 7,637 7,637 1,283,000$           1,283,000$            1,283,000$            1,283,000$         

14 196$         LF 6,534 6,534 6,534 6,534 1,281,000$           1,281,000$            1,281,000$            1,281,000$         

16 224$         LF 3,440 7,938 3,440 7,938 771,000$              1,778,000$            771,000$               1,778,000$         

18 252$         LF 4,498 2,358 4,498 2,358 1,133,000$           594,000$               1,133,000$            594,000$             

20 280$         LF 0 6,525 0 6,525 ‐$                           1,827,000$            ‐$                           1,827,000$         

24 336$         LF 10,387 0 8,884 0 3,490,000$           ‐$                           2,985,000$            ‐$                         

Napa River Xing
(1) 1,750$      LF 1,000 1,000 1,000 1,000 1,750,000$           1,750,000$            1,750,000$            1,750,000$         

LF 63,000 47,830 50,488 50,488

Miles 11.9 9.1 9.6 9.6

Annexed 18" Napa Marsh Pipe 
(2) 84$           LF 0 0 10,682 10,682 ‐$                           ‐$                           897,316$               897,316$             

Pump Station (8)                                                         None None None

30 HP@600 

GPM ‐$                           ‐$                           ‐$                           575,000$             

Total Construction Cost 13,003,000$        10,360,000$         12,245,316$         12,130,316$       

Estimating Contingency (25%) 3,251,000$           2,590,000$            3,061,000$            3,033,000$         

Engineering/Legal/Admin./Environmental (30%) 3,901,000$           3,108,000$            3,674,000$            3,639,000$         

Total Capital Cost
(3) 20,155,000$        16,058,000$         18,980,316$         18,802,316$       

Unit Costs (Costs/Acre)
(11)

Initial cost distributed among areas initially receiving RW 3,587$                  3,480$                   3,378$                   4,075$                 

Initial cost distributed by ALL areas ultimately receiving RW Not applicable Not applicable Not applicable 3,346$                 

"Buy‐in" cost distributed among areas initially served by Napa Marsh pipeline to pay for system expansion Not applicable Not applicable Not applicable 2,731$                 

Financing Costs (6)

Annual Debt Service 1,317,000$           1,050,000$            1,241,000$            1,229,000$         

Total Payments over Duration of Debt 26,340,000$         21,000,000$         24,820,000$         24,580,000$       

Variable O&M Costs
NSD water purchase annual cost (4) 912,159$              749,475$               912,159$               912,159$             

Pumping Costs ‐$                           ‐$                           ‐$                           33,503$               

Unit Costs (Costs/Acre‐foot)
Unit Cost(7) ($/acre‐foot) $1,574 $1,544 $1,560 $1,566

Notes:

8. Pump Station costs based on Figure 6.11 in the 2011 Feasibility Study

10. Parcels under 2‐acres were excluded unless owner owns adjacent land larger than 2 acres

11. This cost is $4,080 including financing and distributed among all areas outside the district that receive recycled water and all areas within LCWD

9. The information provided for Alternative 5 Future matches the 2011 Feasibility Study. Some minor changes to pipeline alignments have been implemented in subsequent 

modeling work.

10,658,000$       

6. Financing assumes SRF Loan for 20 years at 2.7% interest. 

Total New Pipeline

7. Unit costs have been estimated using the total present worth of annual cash flows and recycled water demands with a discount rate of 6 percent over a 20 year period. Salvage 

value for each of the facilities was estimated using a 50 year useful life.

3. Cost per ENR 10,151 (March 2011, San Francisco)

5. Parcel  047390019000 (Gross area of 23 acres) responded as "not interested"  but is included in this analysis. 

4. Based on Ordinance No. 92. Peak month charges are $1.57/1000 Gallons. NSD charges include operation and maintenance, repair and replacement, billing, administrative fees. 

Additional customer metering charges will apply.  Starting in 2019, charges will increase by 2% + CPI. Annual CPI change is assumed to be 2%. 

1. Includes 1,000 LF for Napa River crossing @ $1,750/LF (jack and bore construction with 42‐inch casing and 24‐inch RW pipeline and 6‐inch SSFM. Note that Alternative 6A 

requires a 20‐inch crossing which may result in cost savings ‐‐ these cost savings are not accounted for in this analysis. 

13,003,000$        10,360,000$         11,348,000$        

2. The cost to acquire the Napa Marsh Pipe was assumed equivalent to the cost of constructing a new 6‐inch pipeline along the same alignment. A 6‐inch pipeline is the minimum 

size necessary to meet the hydraulic criteria. 

c:\pw_working\projectwise\ahope\d0107207\alternative_summary_UpdatedOct2012_V5.xlsx

10/31/2012



Parcel ID Owner

Model 

Node Irrigation Type

Area 

(Acres)

Irrigable 

Area 

(Acres)

Current 

On‐

Stream 

Storage

Current 

Off‐

Stream 

Storage

Assumed Storage for 

Analysis including 

plans for future 

storage (AF)

Dmd Vines 

No Storage 

(AFY)

Dmd Vines 

Storage (AFY)

Dmd 

Landscaping 

(AFY)

Dmd Storage 

(AFY)

Annual 

Demand 

(AFY)

47320003000 Diageo Chateau & Estates Wine Company J26 Vines 145.0      125.3      10.0        ‐          25.0                             ‐               16.4               ‐                     25.0               41.4          

47320005000 Beckstoffer Vineyard J24 Vines 58.7        46.8        ‐          ‐          ‐                               15.5             ‐                 ‐                     ‐                 15.5          

47320006000 Beckstoffer Vineyard J24 Vines 79.9        63.7        18.0        ‐          ‐                               21.0             ‐                 ‐                     ‐                 21.0          

47320013000 Beckstoffer Vineyard J26 Vines 195.9      156.3      77.0        108.0      108.0                          ‐               ‐                 ‐                     51.6               51.6          

47320021000 Cabral J27 Vines 4.8          4.0          ‐          ‐          ‐                               1.3               ‐                 ‐                     ‐                 1.3            

47320022000 Joseph F Cabral Sr. and Deanna K. Cabral Trust J27 Vines and Landscaping 2.8          3.0          ‐          ‐          ‐                               0.9               ‐                 0.8                     ‐                 1.6            

47320024000 Napa County Resource Conservation District J27 Vines and Landscaping 20.6        14.5        ‐          ‐          ‐                               4.3               ‐                 3.6                     ‐                 7.9            

47320025000 Unknown J27 Vines and Landscaping 62.5        49.8        ‐          ‐          6.0                               ‐               8.8                 12.5                  6.0                 27.3          

47320027000 Buchli Station Vineyards LLC J23 Vines and Landscaping 173.4      138.3      ‐          ‐          104.5                          ‐               ‐                 34.6                  41.1               75.7          

47320030000 Koerner Rombauer J22 Vines and Landscaping 42.9        34.2        ‐          ‐          ‐                               10.2             ‐                 8.6                     ‐                 18.7          

47320031000 Bouchaine Vineyards Inc. J22 Vines 102.3      85.0        ‐          ‐          ‐                               28.1             ‐                 ‐                     ‐                 28.1          

47330052000 Midnight Sun Inc. III UBS AgriVest LLC J22 Vines 115.2      84.7        ‐          49.0        49.0                             ‐               ‐                 ‐                     28.0               28.0          

TOTALS 1,004.1   805.9      105.0      157.0      292.5                          81.2             25.1               60.0                  151.6             318.0        

Analysis of new Alternatives for the LCWD Recycled Water Distribution System ATTACHMENT 2

10/25 1



Parcel ID Owner

47320003000 Diageo Chateau & Estates Wine Company

47320005000 Beckstoffer Vineyard

47320006000 Beckstoffer Vineyard

47320013000 Beckstoffer Vineyard

47320021000 Cabral

47320022000 Joseph F Cabral Sr. and Deanna K. Cabral Trust

47320024000 Napa County Resource Conservation District

47320025000 Unknown

47320027000 Buchli Station Vineyards LLC

47320030000 Koerner Rombauer

47320031000 Bouchaine Vineyards Inc.

47330052000 Midnight Sun Inc. III UBS AgriVest LLC

TOTALS

Peak Vines 

No Storage 

(GPM)

Peak Vines 

Storage 

(GPM)

Peak 

Landscaping 

(GPM)

Peak Storage 

(GPM)

Peak 

Winter 

(GPM)

Peak 

Night 

(GPM)

Peak Day 

(GPM)

Peak 

Demand 

(GPM)

‐                 121.9            ‐                  93.2            93.2        121.9      ‐          121.9        

91.6               ‐                ‐                  ‐              ‐          ‐          91.6        91.6          

124.6             ‐                ‐                  ‐              ‐          ‐          124.6      124.6        

‐                 ‐                ‐                  192.2          192.2      ‐          ‐          192.2        

7.8                 ‐                ‐                  ‐              ‐          ‐          7.8          7.8             

5.3                 ‐                5.4                   ‐              ‐          5.4          5.3          5.4             

25.5               ‐                26.0                ‐              ‐          26.0        25.5        26.0          

‐                 65.4              89.5                22.4            22.4        154.9      ‐          154.9        

‐                 ‐                248.5              153.1          153.1      248.5      ‐          248.5        

60.3               ‐                61.5                ‐              ‐          61.5        60.3        61.5          

166.2             ‐                ‐                  ‐              ‐          ‐          166.2      166.2        

‐                 ‐                ‐                  104.2          104.2      ‐          ‐          104.2        

481.4             187.3           430.9              565.0          565.0      618.2      481.4     
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Recommended Project Potential Customers
Recycled Water Feasibility Study
Los Carneros Water District

Parcel ID Node Irrigation Type
Responded to 
Questionaire

Intrested 
in RW

Not 
Interested 

in RW
Area 

(Acres)

Irrigable 
Area 

(Acres)
Storage 

(AF)

Annual 
Demand 

(AFY)

Peak 
Demand 
(GPM)

047070007000 J31 Vines and Landscaping 1 1 132.04 115.32 0.00 63.08 207.11
047120001000 J32 Vines 1 1 50.69 40.00 0.00 13.20 78.23
047120002000 J30 Vines 1 1 308.25 217.00 75.00 71.61 266.82
047120003000 J30 Vines 1 1 6.40 4.00 0.00 1.32 7.82
047120005000 J31 Vines 1 1 206.00 200.00 130.00 66.00 245.92
047120006000 J31 Vines 1 1 186.36 80.00 35.00 26.40 98.37
047120010000 J30 Vines 1 1 9.84 7.00 10.00 2.31 8.61
047120012000 J30 Vines and Landscaping 0 0 10.00 7.98 6.55 4.36 14.33
047120013000 J30 Vines and Landscaping 0 0 10.17 8.11 0.00 4.44 14.57
047120015000 J29 Vines 1 1 120.52 101.06 0.00 33.35 197.65
047130001000 J07 Vines and Landscaping 0 0 101.71 81.14 24.96 44.38 145.72
047130002000 J09 Vines 1 1 18.75 17.00 0.00 5.61 33.25
047130005000 J09 Vines and Landscaping 1 1 30.55 26.68 0.00 14.59 47.92
047130006000 J09 Vines and Landscaping 1 1 18.90 14.30 3.04 7.82 34.68
047130007000 J09 Vines 1 1 28.25 26.46 0.00 8.73 51.75
047130008000 J09 Vines 1 1 5.16 1.56 0.00 0.51 3.05
047150011000 J13 Vines and Landscaping 0 0 4.92 3.92 0.00 2.15 7.05
047150012000 J14 Vines and Landscaping 0 0 4.50 3.59 0.00 1.96 6.45
047150013000 J14 Landscaping 1 1 6.18 5.00 0.00 12.50 89.80
047150019000 J14 Vines and Landscaping 0 0 5.00 3.99 1.75 2.18 7.16
047150025000 J14 Vines 1 1 7.68 6.02 0.00 1.99 11.77
047160009000 J14 Vines and Landscaping 0 0 4.00 3.19 2.47 1.75 5.73
047160011000 J13 Vines and Landscaping 0 0 6.27 5.00 0.00 2.74 8.98
047160019000 J13 Vines and Landscaping 0 0 10.58 8.44 1.57 4.62 22.17
047160025000 J14 Vines and Landscaping 0 0 3.09 2.46 0.00 1.35 4.43
047170001000 J12 Vines and Landscaping 1 1 30.20 24.09 19.00 13.18 43.27
047170002000 J12 Vines and Landscaping 0 0 0.91 0.73 0.00 0.40 1.30
047170003000 J12 Vines 1 1 27.10 17.00 10.00 5.61 20.90
047181005000 J10 Vines and Landscaping 0 0 2.05 1.64 0.00 0.89 2.94
047181006000 J10 Vines and Landscaping 1 1 6.97 6.00 0.00 3.28 10.78
047182011000 J10 Vines and Landscaping 1 1 9.78 5.50 0.00 3.01 9.88
047190002000 J10 Vines 1 1 30.93 27.89 6.51 9.20 24.26
047190003000 J07 Vines and Landscaping 0 0 11.36 9.06 0.00 4.96 16.28
047201005000 J12 Vines and Landscaping 1 1 11.35 8.59 0.00 4.70 15.42
047202001000 J12 Vines and Landscaping 0 0 2.33 1.86 0.00 1.02 3.34
047212001000 J09 Vines and Landscaping 0 0 8.70 6.94 0.00 3.80 12.46
047212002000 J09 Vines and Landscaping 1 1 15.83 12.50 0.00 6.84 22.45
047212003000 J09 Vines and Landscaping 0 0 1.24 0.99 0.00 0.54 1.78
047230001000 J04 Vines and Landscaping 0 0 11.37 9.07 0.00 4.96 16.29
047230008000 J07 Vines 1 1 68.21 61.50 14.35 20.30 53.47
047230011000 J04 Vines and Landscaping 1 1 48.13 36.41 7.72 19.92 88.43
047230013000 J07 Vines 1 1 25.14 22.00 0.00 7.26 43.03
047230032000 J07 Vines and Landscaping 0 0 3.26 2.60 0.00 1.42 4.67
047230033000 J07 Vines and Landscaping 1 1 29.81 12.00 6.00 6.56 21.55
047230035000 J07 Vines 1 1 19.00 19.00 9.00 6.27 23.36
047230036000 J07 Vines 1 1 2.76 1.00 0.00 0.33 1.96
047230042000 J06 Vines and Landscaping 0 0 46.56 37.14 16.17 20.32 66.71
047230045000 J04 Vines and Landscaping 1 1 143.00 108.18 22.96 59.18 262.65
047230046000 J04 Vines and Landscaping 1 1 52.97 40.07 8.48 21.92 97.45
047230049000 J03 Stanly Ranch 1 1 23.85 19.78 0.00 3.77 22.34
047230050000 J03 Stanly Ranch 1 1 21.09 19.78 0.00 3.77 22.34
047230051000 J03 Stanly Ranch 1 1 25.28 19.78 0.00 3.77 22.34
047230052000 J03 Stanly Ranch 1 1 25.32 19.78 0.00 3.77 22.34
047230053000 J03 Stanly Ranch 1 1 20.10 19.78 0.00 3.77 22.34
047230054000 J03 Stanly Ranch 1 1 31.91 19.78 0.00 3.77 22.34
047240004000 J07 Vines 1 1 12.50 11.27 2.63 3.72 9.80
047240006000 J07 Vines and Landscaping 0 0 11.55 9.21 2.37 5.04 19.25
047240007000 J16 Vines and Landscaping 0 0 21.60 17.23 0.00 9.43 30.95
047240009000 J06 Landscaping 1 1 10.01 10.00 0.00 25.00 179.59
047240017000 J03 Stanly Ranch 1 1 120.50 19.78 0.00 3.77 22.34
047240018000 J03 Stanly Ranch 1 1 20.50 19.78 0.00 3.77 22.34
047240019000 J03 Stanly Ranch 1 1 20.05 19.78 0.00 3.77 22.34
047240020000 J03 Stanly Ranch 1 1 20.12 19.78 0.00 3.77 22.34
047240021000 J03 Stanly Ranch 1 1 22.26 19.78 0.00 3.77 22.34
047240022000 J03 Stanly Ranch 1 1 20.42 19.78 0.00 3.77 22.34
047240023000 J03 Stanly Ranch 1 1 20.44 19.78 0.00 3.77 22.34
047240024000 J03 Stanly Ranch 1 1 212.42 19.78 0.00 3.77 22.34
047240025000 J03 Stanly Ranch 1 1 29.65 19.78 0.00 3.77 22.34
047240033000 J03 Stanly Ranch 1 1 21.93 19.78 0.00 3.77 22.34
047240034000 J03 Stanly Ranch 1 1 20.28 19.78 3.00 3.77 11.18
047240035000 J03 Stanly Ranch 1 1 35.79 19.78 0.00 3.77 22.34
047240036000 J16 Vines and Landscaping 0 0 9.25 7.38 0.00 4.04 13.25
047240037000 J16 Vines and Landscaping 0 0 10.42 8.31 2.03 4.55 18.20
047251001000 J16 Vines and Landscaping 0 0 7.22 5.76 0.00 3.15 10.34
047251003000 J16 Vines and Landscaping 0 0 2.76 2.20 0.00 1.20 3.95
047251004000 J16 Vines and Landscaping 0 0 20.17 16.09 0.00 8.80 28.90

Update 
Table 7.2 Detail
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Recommended Project Potential Customers
Recycled Water Feasibility Study
Los Carneros Water District

Parcel ID Node Irrigation Type
Responded to 
Questionaire

Intrested 
in RW

Not 
Interested 

in RW
Area 

(Acres)

Irrigable 
Area 

(Acres)
Storage 

(AF)

Annual 
Demand 

(AFY)

Peak 
Demand 
(GPM)

Update 
Table 7.2 Detail

047252001000 J16 Vines and Landscaping 0 0 31.79 25.36 0.00 13.87 45.54
047252004000 J16 Vines and Landscaping 1 1 12.73 12.00 0.00 6.56 21.55
047252005000 J16 Vines and Landscaping 1 1 19.97 15.00 0.00 8.21 26.94
047252007000 J06 Vines and Landscaping 0 0 25.00 19.94 24.60 10.91 35.82
047252009000 J06 Vines and Landscaping 0 0 6.00 4.79 5.95 2.62 8.60
047252010000 J06 Vines and Landscaping 0 0 3.15 2.51 0.00 1.37 4.51
047252011000 J16 Vines and Landscaping 1 1 11.71 10.00 0.00 5.47 17.96
047271001000 J25 Vines 1 1 160.00 100.00 20.00 33.00 96.88
047271002000 J28 Vines and Landscaping 0 0 258.11 205.90 0.00 112.63 369.79
047272010000 J24 Vines 1 1 23.72 18.00 21.00 5.94 22.13
047272011000 J25 Vines 1 1 49.22 42.55 0.00 14.04 83.22
047272012000 J25 Vines 1 1 49.67 42.94 0.00 14.17 83.98
047272015000 J24 Vines and Landscaping 1 1 5.39 5.50 1.00 3.01 14.60
047272016000 J24 Vines 1 1 36.70 31.73 0.00 10.47 62.05
047272017000 J24 Vines 1 1 21.64 16.20 0.00 5.35 31.68
047272018000 J24 Vines 1 1 20.74 17.93 0.00 5.92 35.06
047272019000 J24 Vines 1 1 23.16 21.46 10.00 7.08 26.39
047272020000 J24 Vines 1 1 20.00 18.54 0.00 6.12 36.26
047272021000 J29 Vines 1 1 88.18 73.94 0.00 24.40 144.61
047280005000 J21 Vines and Landscaping 1 1 50.00 43.00 15.00 23.52 77.23
047280006000 J17 Vines 1 1 15.70 8.00 0.00 2.64 15.65
047280007000 J19 Vines and Landscaping 0 0 23.00 18.35 0.00 10.04 32.95
047280016000 J14 Vines and Landscaping 0 0 6.65 5.30 0.00 2.90 9.53
047280017000 J14 Vines 1 1 365.13 285.00 175.00 94.05 350.43
047290026000 J19 Vines and Landscaping 0 0 2.47 1.97 0.00 1.08 3.54
047290027000 J19 Vines and Landscaping 1 1 17.53 14.02 0.00 7.67 25.19
047300009000 J17 Vines and Landscaping 0 0 5.85 4.67 0.00 2.55 8.38
047300014000 J17 Vines and Landscaping 0 0 2.01 1.60 0.00 0.88 2.88
047300015000 J17 Vines 1 1 3.20 3.00 0.00 0.99 5.87
047300016000 J17 Vines 1 1 17.26 17.00 0.00 5.61 33.25
047310006000 J17 Vines 1 1 21.61 16.10 0.00 5.31 31.49
047320003000 J26 Vines 1 1 145.00 125.35 25.00 41.36 121.94
047320004000 J24 Vines 1 1 14.25 13.25 0.00 4.37 25.91
047320005000 J24 Vines 1 1 58.72 46.84 0.00 15.46 91.61
047320006000 J24 Vines 1 1 79.89 63.73 0.00 21.03 124.64
047320011000 J24 Vines and Landscaping 0 0 10.68 8.52 0.00 4.66 15.30
047320012000 J24 Vines 1 1 10.44 9.00 0.00 2.97 17.60
047320013000 J26 Vines 1 1 195.93 156.30 108.00 51.58 192.18
047320021000 J27 Vines 1 1 4.77 4.00 0.00 1.32 7.82
047320022000 J27 Vines and Landscaping 1 1 2.84 3.00 0.00 1.64 5.39
047320024000 J27 Vines and Landscaping 1 1 20.63 14.50 0.00 7.93 26.04
047320025000 J27 Vines and Landscaping 0 0 62.45 49.82 6.02 27.25 154.86
047320027000 J23 Vines and Landscaping 0 0 173.42 138.34 104.45 75.67 248.45
047320030000 J22 Vines and Landscaping 0 0 42.93 34.25 0.00 18.73 61.50
047320031000 J22 Vines 1 1 102.28 85.00 0.00 28.05 166.24
047330026000 J21 Vines and Landscaping 1 1 33.30 25.00 0.00 13.68 44.90
047330032000 J20 Vines and Landscaping 0 0 78.62 62.72 0.00 34.31 112.64
047330033000 J20 Vines and Landscaping 0 0 7.00 5.58 0.00 3.05 10.03
047330041000 J20 Vines 1 1 54.73 49.34 11.51 16.28 42.89
047330051000 J20 Landscaping 1 1 6.67 2.50 0.00 6.25 44.90
047330052000 J22 Vines 1 1 115.24 84.73 49.00 27.96 104.18
047330053000 J23 Landscaping 1 1 41.40 40.00 20.00 100.00 596.16
047380008000 J32 Vines and Landscaping 0 0 6.71 5.35 0.00 2.93 9.61
047380009000 J32 Vines 1 1 61.74 42.00 17.00 13.86 51.64
047380010000 J32 Vines 1 1 61.56 24.00 37.00 7.92 29.51
047390002000 J21 Vines and Landscaping 0 0 2.36 1.88 0.00 1.03 3.38
047390003000 J21 Vines and Landscaping 1 1 8.18 8.00 0.00 4.38 14.37
047390008000 J19 Vines and Landscaping 0 0 3.64 2.90 0.00 1.59 5.21
047390009000 J19 Vines and Landscaping 1 1 17.94 14.35 0.00 7.85 25.78
047390013000 J19 Vines and Landscaping 0 0 3.31 2.64 0.00 1.44 4.74
047390014000 J19 Vines and Landscaping 1 1 9.61 7.69 0.00 4.21 13.81
047390016000 J19 Vines and Landscaping 1 1 5.23 4.18 0.00 2.29 7.51
047390018000 J21 Vines 1 1 2.47 2.00 0.00 0.66 3.91
047390019000 J21 Vines 1 0 1 23.26 23.00 0.00 7.59 44.98
047390021000 J19 Landscaping 1 1 11.43 3.50 0.00 8.75 62.86
047390022000 J19 Vines and Landscaping 1 1 20.94 16.75 20.00 9.16 30.09

TOTALS 96               95            1              5,619   4,187       1,091       1,783       
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CONVERSION FACTORS, VERTICAL DATUM, ABBREVIATIONS, and WELL-
NUMBERING SYSTEM

CONVERSION FACTORS

Temperature in degrees Celsius (oC) may be converted to degrees Fahrenheit (oF) as follows:
oF=1.8 oC+32.

Specific conductance is given microsiemens per centimeter at 25 degrees Celsius (µS/cm at 25oC).

Concentrations of chemical constituents in water are given either in milligrams per liter (mg/L) or 
micrograms per liter (µg/L). 

Multiply By To obtain

Length
inch (in.) 2.54 centimeter

foot (ft) 0.3048 meter
foot per foot (ft/ft) 1 meter per meter

mile (mi) 1.609 kilometer

Area
acre 0.4047 hectare

square foot (ft2) 0.09290 square meter
square mile (mi2) 259.0 hectare

Volume
acre-foot (acre-ft)         1,233 cubic meter 

acre-foot per acre (acre-ft/acre) 0.0000003 cubic hectometer per square meter

gallons (gal) 3.785 liter

Flow rate
acre-foot per day (acre-ft/d) 0.01427 meter per day

acre foot per day per mile [(acre-ft/d)/mi] 0.000766 cubic hectometer per second
acre-foot per year (acre-ft/yr)  1,233 cubic meter per year

foot per second (ft/s) 0.3048 meter per second
cubic foot per day (ft3/d) 0.02832 cubic meter per day

cubic foot per second (ft3/s) 0.3048 cubic meter per second
gallon per minute (gal/min) 0.06309 liter per minute

Hydraulic conductivity
foot per day (ft/d) 0.3048 meter per day
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Abbreviations

cm3/L cubic centimeters per liter 
hr/d hour per day
kg kilogram
L liter
mg/L milligrams per liter
mL milliter
pg/kg picogram per kilogram 
µg/L micrograms per liter
µS/cm microsiemens per centimeter

AL action level 
bls below land surface
DWR Department of Water Resources
GIS geographic information system
GPS global positioning system
GULP Groundwater Under Local Protection 
MCL maximum contaminant level
NWIS National Water Information System
pptv part per trillion by volume
STP standard temperature and pressure
USGS U.S. Geological Survey
V-SMOW Vienna Standard Mean Ocean Water

Ar argon
CaCO3 calcium carbonate
CFC chloroflurocarbons
CH4 methane
CO2 carbon dioxide
H2 hydrogen gas
1H hydrogen isotope
2H deuterium
3H tritium
He helium
3He helium-3
4He helium-4
H2S hydrogen sulfide
N2 nitrogen
Ne neon
O2 oxygen
16O oxygen-16
18O oxygen-18
TU tritium units
δ delta notation
‰ parts per thousand



Well-Numbering System ix

WELL-NUMBERING SYSTEM
Wells are identified and numbered according to their location in the rectangular system for the subdivision of 

public lands. Identification consists of the township number, north or south; the range number, east or west; and the 
section number. Each section is divided into sixteen 40-acre tracts lettered consecutively (except I and O), 
beginning with "A" in the northeast corner of the section and progressing in a boustrophedonic manner to "R" in 
the southeast corner. Within the 40-acre tract, wells are numbered sequentially in the order they are inventoried. 
The final letter refers to the base line and meridian. In California, there are three base lines and meridians; Humbolt 
(H), Mount Diablo (M), and San Bernardino (S). All wells in the study area are referred to the Mount Diablo base 
line and meridian (M). Well numbers consist of 15 characters and follow the format 005N004W14J003M. In this 
report, well numbers are abbreviated and written 5N/4W-14J3. The following diagram shows how the number for 
well 5N/4W-14J3 is derived.
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Ground-Water Resources in the Lower Milliken–Sarco–
Tulucay Creeks Area, Southeastern Napa County, 
California, 2000–2002

By Christopher D. Farrar and Loren F. Metzger

ABSTRACT

Ground water obtained from individual 
private wells is the sole source of water for about 
4,800 residents living in the lower Milliken–
Sarco–Tulucay Creeks area of southeastern Napa 
County. Increases in population and in irrigated 
vineyards during the past few decades have 
increased water demand. Estimated ground-water 
pumpage in 2000 was 5,350 acre-feet per year, an 
increase of about 80 percent since 1975. Water for 
agricultural irrigation is the dominant use, 
accounting for about 45 percent of the total. This 
increase in ground-water extraction has resulted in 
the general decline of ground-water levels. The 
purpose of this report is to present selected 
hydrologic data collected from 1975 to 2002 and 
to quantify changes in the ground-water system 
during the past 25 years. 

The study area lies in one of several 
prominent northwest-trending structural valleys in 
the North Coast Ranges. The area is underlain by 
alluvial deposits and volcanic rocks that exceed 
1,000 feet in thickness in some places. Alluvial 
deposits and tuff beds in the volcanic sequence are 
the principal source of water to wells.

The ground-water system is recharged by 
precipitation that infiltrates, in minor amounts, 
directly on the valley floor but mostly by 
infiltration in the Howell Mountains. Ground 
water moves laterally from the Howell Mountains 
into the study area. Although the area receives 
abundant winter precipitation in most years, nearly 
half of the precipitation is lost as surface runoff to 
the Napa River. Evapotranspiration also is high, 

accounting for nearly one-half of the total 
precipitation received. Because of the 
uncertainties in the estimates of precipitation, 
runoff, and evapotranspiration, a precise estimate 
of potential ground-water recharge cannot be 
made.

Large changes in ground-water levels 
occurred between 1975 and 2001. In much of the 
western part of the area, water levels increased; but 
in the central and eastern parts, water levels 
declined by 25 to 125 feet. Ground-water 
extraction produced three large pumping 
depressions in the northern and east-central parts 
of the area. The general decline in ground-water 
levels is a result of increases in ground-water 
pumpage and possibly changes in infiltration 
capacity caused by changes in land use. 

Ground-water-level declines during  
1960–2002 are evident in the records for 9 of 10 
key monitoring wells. In five of these wells, water 
levels dropped by greater than 20 feet since the 
1980s. The largest water-level declines have 
occurred since the mid 1970s, corresponding with 
a period of accelerated well construction and 
ground-water extraction.

Analysis of samples from 15 wells indicates 
that the chemical quality of ground water in the 
study generally is acceptable. However, arsenic 
concentrations in samples from five wells exceed 
the U.S. Environmental Protection Agency 
primary drinking-water standard of 10 micrograms 
per liter, and iron concentrations in samples from 
five wells exceed the U.S. Environmental 
Protection Agency and the California Department 
of Health Services secondary drinking-water 
Abstract 1



standard of 300 micrograms per liter. Water from 
12 of 15 wells sampled contained concentrations 
of manganese that exceed the U.S. Environmental 
Protection Agency and the California Department 
of Health Services secondary drinking-water 
standard of 50 micrograms per liter. Two wells 
produced water that had boron in excess of the 
California Department of Health Services action 
level of 1 milligram per liter.

Stable isotope, chlorofluorocarbon, and 
tritium data indicate that ground water in the area 
is a mixture of waters that recharged the aquifer 
system at different times.  The presence of 
chlorofluorocarbons and tritium in water from the 
study area is evidence that modern recharge (post 
1950) does take place.  Water-temperature logs 
indicate that ground-water temperatures 
throughout the study area exceed 30°C at depths in 
excess of 600 feet.  Further, water at depths greater 
than 600 feet in parts of the study area may contain 
objectionable concentrations of some constituents 
that may limit the use of the ground water.

INTRODUCTION

The Milliken–Sarco–Tulucay Creeks area, in 
southeastern Napa County, California, lies adjacent to 
the city of Napa and extends eastward into the Howell 
Mountains. This part of Napa County is approximately 
40 mi northeast of San Francisco. The Milliken, Sarco, 
and Tulucay Creeks are the main streams that drain the 
Howell Mountains between 38° 25´ and 38° 17´ north 
latitude; the creeks have a combined drainage area of 
42 mi2. Land-surface altitudes range from about 10 ft 
above sea level at the Napa River, in the southwest part 
of the area, to 1,877 ft above sea level on the summit of 
Mt. George in the Howell Mountains. The lower parts 
of the three drainage basins, which cover about 15 mi2 
of rolling hills that extend westward from the mountain 
front to the Napa River, were the focus of this study 
(fig. 1). The study area has been extensively developed 
into agricultural land and rural home sites. Most home 
sites are on parcels larger than 1 acre.

Ground water is the only source of water in much 
of the lower Milliken–Sarco–Tulucay Creeks area. The 
city of Napa supplies part of this area with surface 

water delivered through a pipeline distribution system. 
For most of the area, however, each developed land 
parcel has an individual water system supplied by one 
or more wells. Single-family dwelling units, irrigated 
agriculture, and golf courses are the main users of the 
local ground water. An increase in ground-water 
extraction since the 1950s has resulted in the general 
decline of ground-water levels throughout the area. 
Declining ground-water levels are evidence of a 
ground-water system under stress. 

Purpose and Scope 

The U.S. Geological Survey (USGS) in 
cooperation with the Napa County Department of 
Public Works undertook this study to evaluate possible 
strategies for reducing water-level declines in the 
Milliken–Sarco–Tulucay Creeks area. A previous 
hydrologic assessment of the area was completed more 
than 25 years ago (Johnson, 1977). Many wells have 
been completed and significant hydrologic data have 
been collected since Johnson's study. These more 
recent data were used in this study to increase the level 
of knowledge of the local geohydrology of the area and 
to describe changes in land use, water use, and ground-
water levels since 1975.

The purpose of this report is to present selected 
hydrologic data collected from 1975 to 2002 and to 
quantify changes in the ground-water system that 
occurred during the past 25 years. This information is 
essential for the future management of the ground-
water system, which is the primary source of water 
supply for a rapidly developing area of the county. 
Specific objectives of the study were to refine the 
conceptual model of the geohydrologic framework, 
quantify changes in water use, describe present day 
ground-water conditions, identify the locations with the 
largest changes in ground-water storage, provide a 
more complete description of ground-water quality, 
and update the hydrologic budget of the lower 
Milliken–Sarco–Tulucay Creeks area. The emphasis of 
this study was on documenting changes in ground-
water levels within the study area and identifying the 
principal causes of the ground-water level declines. An 
additional objective was to determine the source and 
movement of ground water in the different drainage 
basins.
2  Ground-Water Resources in the Lower Milliken–Sarco–Tulucay Creeks Area, Southeastern Napa County, California, 2000–2002
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Figure 1.  Location of study area, southeastern Napa County, California.
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To meet the objectives of this study, four 
principal tasks were identified: (1) evaluation of 
existing geohydrologic and geochemical data, (2) 
collection and analysis of new geohydrologic data 
including subsurface lithologic data, ground-water 
levels, and streamflow gains and losses, (3) collection 
and analysis of new water chemistry and isotopic data, 
and (4) updating estimates of water use and changes in 
ground-water storage and movement.

New hydrologic data presented in this report 
were collected between April 2000 and November 
2002. These data include ground-water levels, surface-
water discharge measurements, water chemistry 
including isotopic composition, and temperature logs 
in wells.

Description of Study Area

The study area, which is a topographic 
depression underlain by lava flows, tuff beds, and 
volcanic debris, is enclosed on the north, east, and 
south by the Howell Mountains and is bounded on the 
west by the Napa River (fig. 1). Johnson (1977) divided 
most of the study area into four storage units on the 
basis of geologic structure and surface-water drainage 
basins. However, parts of the study area near the 
western boundary are not included in these storage 
units. Storage unit 1 consists of 3,873 acres in the 
southern part of the study area and includes most of the 
lower reach of Tulucay Creek and several tributary 
streams. Storage unit 2 consists of about 1,638 acres of 
hilly land along the western side of the central part of 
the study area and is drained only by a few minor 
unnamed ephemeral streams. This area is known as 
The Cup and Saucer area in reference to the somewhat 
cup-shaped topography. Storage unit 3 consists of 
about 3,584 acres in the northern and eastern parts of 
the study area and is drained by Milliken and Sarco 
Creeks. Storage unit 4 comprises about 815 acres in a 
narrow area west of the Soda Creek Fault. 

Ground-water level and geochemical data 
collected during this study do not support the notion 
that these storage units are hydraulically separate. The 
storage unit designations, nevertheless, are useful 
because they are used by local governmental agencies 
and residents as names for partitions of the study area. 
For this reason the storage units are referred to in the 
text and the boundaries are shown in several figures in 
this report.

The study area consists of predominantly 
unincorporated land within the county of Napa, but it 
also includes a part of the city of Napa on the western 
side of the area. Land use is a combination of urban, 
agriculture, and unimproved open space (fig. 2). Land-
use mapping by the California Department of 
Conservation in 2000 (Sherron Muma, California 
Department of Conservation, written commun., 2002) 
showed that unimproved open space with mixed 
residential use predominates, amounting to about 40 
percent of the total area, followed by urban use of 31 
percent, and irrigated agriculture mixed with 
residential use of 21 percent (table 1, at back of report). 
Major changes in land use have taken place in the study 
area over the past 40 years. On the basis of land-use 
analysis completed as a part of this study using the 
earliest available aerial photographs, land use for 
unimproved open space with mixed residential use 
decreased by 35 percent, urban use increased by 58 
percent, and irrigated agriculture with residential use 
increased by 304 percent since 1958. The dramatic 
increase in irrigated agriculture is attributable to the 
emergence of drip-irrigated vineyards for the 
production of wine grapes. Other agricultural uses, 
such as orchards, row crops, and non-irrigated grass 
and pasture lands, have been almost completely 
replaced by vineyards in the study area.

Census data for the year 2000 indicate that about 
16,500 people live in the study area (Association of 
Bay Area Governments, 2002), an increase of about 21 
percent since Johnson's study in the early 1970s . The 
population in the unincorporated county part of the 
study area is about 8,000. However, a direct 
comparison of the present day population in the county 
area with Johnson's data cannot be made because some 
previously unincorporated areas are now part of the 
city.

The climate of the study area is mediterranean, 
with distinct wet and dry seasons. About 90 percent of 
the area's yearly precipitation occurs from November 
through April. Mean annual precipitation at Napa State 
Hospital averaged about 24.5 inches from water years 
1918 through 2002 (fig. 3A) (National Oceanic and 
Atmospheric Administration, 2002). Figure 3A shows 
that annual precipitation in any given year can deviate 
as much as 200 percent from the 85-year average. 
During the study period, water years 2000 through 
2002, rainfall at Napa State Hospital ranged from about 
6 inches below average in 2001 to about 1.5 inches 
above average in 2000 and 2002 (fig. 3B).
4  Ground-Water Resources in the Lower Milliken–Sarco–Tulucay Creeks Area, Southeastern Napa County, California, 2000–2002



Introduction 5

Figure 2.  Land use in 2000 in the lower Milliken–Sarco–Tulucay Creeks area, southeastern Napa County, California.
(Modified from Important Farmland Data, Napa County, California, 2000, 1:24,000 enlargement, Sherron Muma, California Department of Conservation, 
Farmland Mapping and Monitoring Program, written commun., 2000)



The areal distribution of mean annual 
precipitation for 1961–90 in the study area is shown in 
figure 4. Isohyetal contours show that precipitation 
generally increases from south to north and with 
increasing altitude. Average annual precipitation is as 
much as 40 inches in the highest altitudes of the Howell 
Mountains. This is about 65 percent more precipitation 
than the amount received at the lower altitudes (Daly 
and Taylor, 1998).

The average total amount of precipitation 
received in the Milliken, Sarco, and Tulucay Creeks 
drainage basins is about 69,000 acre-ft/yr based on the 
isohyetal map (fig. 4). Of this amount, about 29,000 
acre-ft/yr leaves the watershed as runoff in local 
streams to the Napa River. This estimate is based on 
streamflow records for stations on the Napa River and 
Tulucay Creek and is consistent with estimated unit-
runoff for this area given in Rantz (1968). Johnson 
(1977) estimated that evapotranspiration in the basins 
consumes about 30,500 acre-ft/yr. An estimate of about 
34,000 acre-ft/yr is obtained when Johnson's estimate 
is adjusted for the slightly larger area mapped for this 
study. Using these estimates, it is clear that most of the 
water entering the basins leaves as runoff or 
evapotranspiration. Potential ground-water recharge 
can be calculated as the residual of total precipitation 
minus runoff and evapotranspiration, assuming no 
other inflows or outflows. Using this method, a residual 
of 6,000 acre-ft/yr is calculated based on the estimates 
made in this study. However, because of the uncertainty 
in the estimates of precipitation, runoff, and 
evapotranspiration, this value is not a precise estimate 
of potential ground-water recharge and should not be 
construed as the safe yield for the study area.

Residential water supplies in the study area are a 
combination of municipal and private sources. The City 
of Napa Municipal Water Department supplies almost 
79,000 people within the city limits of Napa and in 
several unincorporated parts of Napa County (Don 
Ridenhour, City of Napa Municipal Water Department, 
written commun., 2002). The water supplied by the city 
of Napa primarily is obtained from Lake Hennessey 
and the Milliken Reservoir (fig. 1) and imported 
surface water obtained from the North Bay Aqueduct 
through a contract with the State Water Project. County 
areas served by public water supply include residences 
in an area bounded by Monticello Road, Sarco Creek, 
and Vichy Avenue, and the Silverado Country Club 
east of Atlas Peak Road and north of Monticello Road 
(fig. 5). An estimated 3,200 people are served by about 

1,000 metered public-supply connections. The 
remaining estimated 4,800 residents of the county part 
of the study area rely on private water systems. Ground 
water is the predominant source of water for both 
domestic and irrigation use. 

Previous Investigations

Weaver (1949) carried out one of the earliest 
published geologic investigations that included the 
study area. His work defined the basic geology of the 
area in terms of stratigraphy and structure. Studies by 
Fox and others (1973) and Sims and others (1973) 
provide the most detailed geologic maps for the study 
area to date.

Hydrologic data have been collected in the study 
area since the late 1940s but some earlier sources of 
information also are available. Water levels have been 
measured in the study area since about the late 1910s as 
part of local or special studies and through cooperative 
efforts by various government entities [California 
Department of Water Resources (DWR), 1995]. 
Intermittent water-level measurements through the 
1940s were made primarily by the USGS. Regular 
long-term regional water-level monitoring by the 
USGS, DWR, and the Napa County Agricultural 
Advisor began in the late 1950s. Since 1973, Napa 
County in cooperation with DWR has collected water-
level data semiannually for a network of about 10 
wells. These data were reviewed for this study and 
provided a basis for documenting long-term trends in 
ground-water levels throughout the study area. The 
study area also was included in a comprehensive 
hydrogeologic investigation of Napa and Sonoma 
Counties by the U.S. Geological Survey (Kunkel and 
Upson, 1960). Their data and interpretation provided 
the foundation for later hydrologic studies. In the mid-
1970s, the USGS carried out a more detailed study 
focused solely on the Milliken–Sarco–Tulucay Creek 
area (Johnson, 1977). 

The Regional Water Quality Control Board has 
developed a geographic information system (GIS) for 
Napa Valley (Jeff Kapellas, California Regional Water 
Quality Control Board, written commun., 2000) that 
includes surficial geology, soils, ground-water basins, 
well yield, depth to ground water, recharge areas, well 
data, Napa County septic systems, hazardous material 
storage sites, landfills, and land use.
6  Ground-Water Resources in the Lower Milliken–Sarco–Tulucay Creeks Area, Southeastern Napa County, California, 2000–2002
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Figure 3.  (A) Annual precipitation for water years 1918–2002, and (B) distribution of cumulative precipitation for water years (WY) 2000–2002 at Napa 
State Hospital, southeastern Napa County, California.
(See figure 4 for areal distribution.)
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Figure 4.  Mean annual precipitation in the lower Milliken–Sarco–Tulucay Creeks area, southeastern Napa County, California, 1961-90.
(Modified from Daly and Taylor, 1998)
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Figure 5.  City of Napa Municipal Water Department distribution system, in the lower Milliken–Sarco–Tulucay Creeks area, southeastern Napa County, 
California.
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GEOLOGY

The study area lies in the southeastern part of 
Napa Valley, one of several prominent northwest-
trending structural valleys in the North Coast Ranges. 
Napa Valley was formed between 1 and 2 million years 
ago by faulting and downwarping in the crust, 
processes that are related to plate tectonics and the 
transformation of a subduction zone into the strike-slip 
movement on the San Andreas and related faults 
(Howell and Swinchatt, 2000). Most of the study area 
is bounded on the west by the Soda Creek Fault and on 
the east by the steep west-facing slope of the Howell 

Mountains. The Green Valley Fault strikes north-
northwest through the Howell Mountains east of the 
study area (fig. 1). 

Stratigraphy

Geologic formations exposed at the surface 
include the Sonoma Volcanics and younger, thin, 
unconsolidated Quaternary alluvial deposits (fig. 6). 
Drillers' logs of a few wells drilled greater than 1,000 ft 
deep indicate that the thickness of the Sonoma 
Volcanics exceeds 1,000 ft in some parts of the study 
area. The Sonoma Volcanics unconformably overlie 
much older rocks—either of the Lower Cretaceous age 
Great Valley sequence, which mostly consist of highly 
indurated marine siltstones, sandstones, and 
conglomerates, or possibly of the Jurassic-Cretaceous 
age Franciscan Complex (Wagner and Bortugno, 
1982). Rocks in the Great Valley sequence and 
Franciscan Complex are highly lithified and generally 
of low permeability. In other areas of northern 
California, these geologic assemblages generally 
provide only small quantities of water to wells. The 
Great Valley sequence or Franciscan Complex form the 
bottom boundary of the ground-water basin in the 
study area because the rocks in these assemblages are 
relatively impermeable compared with the rocks of the 
Sonoma Volcanics and sediments in the Quaternary 
alluvial deposits. 
10  Ground-Water Resources in the Lower Milliken–Sarco–Tulucay Creeks Area, Southeastern Napa County, California, 2000–2002

Figure 6. Explanation.
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Figure 6.  Geology of, and cross section locations in, the lower Milliken–Sarco–Tulucay Creeks area, southeastern Napa County, California.
(Modified from Johnson, 1977)
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Figure 7. Generalized geologic cross sections in the lower Milliken–Sarco–Tulucay Creeks area, southeastern Napa County, California.
(Modified from Johnson, 1977)
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Figure 7.—Continued.



Sonoma Volcanics

The Sonoma Volcanics range in age from about 6 
to 3 million years old (A. Sarna-Wojcick, U.S. 
Geological Survey, oral commun., 2002) and are 
distributed over hundreds of square miles in Napa and 
Sonoma Counties. Within the study area, they are 
exposed in road cuts along Monticello Road through 
the Howell Mountain block, where a stratigraphic 
section 1,290 ft thick can be observed. First described 
by Weaver (1949), the Sonoma Volcanics consist of a 
complex variety of lithologies and compositions 
including basalt, andesite, and rhyolite lavas; tuffs; 
debris flows; diatomaceous lacustrine sediments; and 
sedimentary volcanic rocks. A detailed description of 
the Sonoma Volcanics is given in Kunkel and Upson 
(1960). For regional geologic mapping, the Sonoma 
Volcanics have been subdivided into five members 
(Sims and others, 1973; Fox and others, 1973). Johnson 
(1977) followed this stratigraphic nomenclature and 
described the Sonoma Volcanics as consisting of three 
volcanic members: the lower andesitic member (Tsa), 
the middle tuffaceous member (Tst), and the upper 
rhyolitic member (Tsr), separated by two subaqueous 
deposits: diatomaceous deposits (Tssd) and 
sedimentary deposits (Tss), interbedded between the 
volcanic units (fig. 7). This "layer-cake" model of the 
five members is a useful simplification for some 
purposes, but it ignores the true complexity in the 
distribution of the various lithologies found in the 
Sonoma Volcanics. Many lithologic units in the 
Sonoma Volcanics lack wide areal continuity and some 
units have a lenticular geometry or have interfingering 
contacts with adjacent lithologic units.

Erosion during the past 3 million years has 
modified the landscape and obscured the locations of 
volcanic centers and the relations between the various 
lithologic units. On the basis of studies of active 
volcanic systems elsewhere and the sequence of rocks 
derived from them, it is clear that the distribution of the 
different rock types in the study area is equally 
complex. It is likely that several volcanic vents were 
sources for the Sonoma Volcanics in the study area. 
Volcanic materials ejected from any one vent changed 
as the eruptions progressed from vent clearing to tephra 
(pumice and ash) eruptions to lava flows. Such 
sequences of volcanic activity from individual vents 

probably occurred repeatedly over periods of thousands 
of years. The volcanic activity produced a variety of 
rock types and chemical compositions, emplaced as 
lava flows, dikes, plugs, breccias, pumice beds, and 
avalanche deposits. The volcanic vents in proximity to 
each other may have been in different phases of 
eruptive evolution so that lava was being extruded in 
one location while tephra was being explosively ejected 
from a nearby vent. This type of activity results in a 
very heterogeneous sequence of rock types and 
compositions with depth and over distances of miles or 
less. 

Quaternary Alluvial Deposits

Thin unconsolidated, uncemented alluvial 
deposits blanket about 6 mi2 of the study area and 
directly overlie the Sonoma Volcanics. During previous 
studies (Kunkel and Upson, 1960; Sims and others, 
1973; Johnson, 1977), these alluvial deposits were 
subdivided into alluvial fan deposits, older alluvium, 
and younger alluvium on the basis of  age and 
depositional environment. The alluvial fan deposits 
crop out mostly at the foot of the Howell Mountain 
block in the eastern part of the study area (fig. 6). The 
alluvial fan deposits are wedge-shaped bodies that are 
thickest near the mountain front; they are formed by 
colluvium, landslide debris, and alluvial material 
carried by ephemeral streams that discharged from 
steep canyons eroded into the mountain front. The 
deposits are composed of boulders, cobbles, gravel, 
sand, and finer-grained material. Generally the 
coarsest, more angular, and poorly sorted material 
occurs near the mountain front and the finer, more 
rounded, and better-sorted material occurs toward the 
central part of the basin.

The largest outcrops of older alluvium are in the 
southwestern and northwestern parts of the study area. 
The younger alluvium primarily crops out along 
present-day stream channels and associated flood 
plains. Both the older and younger alluvium consist of 
boulders, cobbles, gravel, sand, and fine-grained 
material that were deposited by streams over the past 
few thousand years. These deposits are better sorted 
and include more rounded clasts than the fan deposits 
and thus potentially are more permeable. 
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Figure 8.  Generalized thickness of unconsolidated deposits in the lower Milliken–Sarco–Tulucay Creeks area, southeastern Napa County, California.
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Figure 9. Conceptual model of the ground-water flow system in the lower Milliken–Sarco–Tulucay Creeks area, southeastern Napa County, California.



GROUND-WATER HYDROLOGY

The principal water-bearing units in the study 
area are alluvial deposits west of the Soda Creek Fault 
and the tuffaceous member of the Sonoma Volcanics 
east of the fault. Alluvial deposits overlie the Sonoma 
Volcanics throughout much of the study area. The 
alluvial deposits are not highly productive aquifers in 
parts of the study area to the east of the Soda Creek 
Fault (storage units 1, 2, and 3) because they are fairly 
thin and generally are above the water table. West of 
the Soda Creek Fault (storage unit 4), the alluvial 
deposits are an important source of water because the 
deposits are considerably thicker and largely saturated. 
Throughout much of Napa Valley west of the study 
area, alluvial deposits constitute the major aquifer 
(Faye, 1973). Several tens to a few hundred gallons per 
minute of water can be pumped from wells completed 
in clean sand and gravel lenses in the younger alluvial 
deposits (Kunkel and Upson, 1960). Older alluvial 
deposits contain large fractions of clay and silt or are 
poorly sorted coarse- and fine-grained materials and in 
some beds are highly compacted or slightly cemented. 
The presence of large percentages of fine-grained 
materials, poor sorting, compaction, or cementation 
greatly reduces the permeability in many areas 
underlain by older alluvial deposits. Wells tapping such 
deposits generally produce less than 50 gal/min.

Alluvial fan deposits crop out over an extensive 
area at the base of the Howell Mountains. Although 
these deposits contain large percentages of boulders, 
cobbles, and gravel, the sorting generally is poor and 
some beds or lenses are cemented, greatly limiting the 
permeability. The topographic occurrence of the fan 
deposits places them above the zone of saturation in 
most of the area; therefore, these deposits are not an 
important source of water to wells. 

East of the Soda Creek Fault, ground water is 
pumped almost exclusively from the Sonoma 
Volcanics. The andesitic member is the basal member 
of the Sonoma Volcanics and underlies the entire study 
area (fig. 7). This member consists of andesitic and 
basaltic lavas that have little primary permeability 
except in the interflow zones. Fracture zones produced 
by faulting and folding provide some secondary 

permeability to this member and yield small amounts 
of water to wells. In storage unit 2, the andesitic 
member lies within 100 ft of the surface and is 
essentially the only source of water to wells.

The tuffaceous member overlies the lower 
andesitic member throughout most of the area and is 
the principal water-bearing unit within the study area. 
This unit is about 500 ft thick in storage units 1, 3, and 
4. Thick sections of uncemented and non-welded tuff 
or pumice beds can provide moderate to large 
quantities of water to wells. Well yields of 500 gal/min 
or more have been reported for wells open to the  
non-welded tuff. 

The upper rhyolite member overlies the 
tuffaceous member in the eastern parts of the study area 
and consists of low-permeability, banded rhyolitic lava 
with intercalated rhyolitic tuff. Many of the tuff beds in 
the rhyolite member are slightly to densely welded, 
which reduces intergranular permeability. In some 
areas, lava beds or welded tuffs in the rhyolite member 
confine ground water in the underlying tuffaceous 
member. 

The low permeability of the diatomaceous and 
sedimentary members of the Sonoma Volcanics 
restricts the downward movement of recharge water 
throughout much of the study area. The diatomaceous 
deposits are mostly in the eastern part of storage units 1 
and 3 and consist of diatomaceous clay and silt 
deposited in a lacustrine or paludal environment 
(Kunkel and Upson, 1960). The sedimentary deposits 
mostly are in storage unit 3 where they reach a 
maximum thickness of 250 ft. The diatomaceous and 
sedimentary members have low permeability and 
confine ground water in underlying geologic units. 

Within the study area, the largest amount of 
ground water per unit volume of material is contained 
in the uncemented, poorly consolidated, coarse clastic 
materials (either volcanic or sedimentary in origin), 
referred to in this report as unconsolidated material. 
The greatest potential for ground-water production is in 
the coarse clastic materials (sand, gravel, cobbles, 
pumice, and volcanic tephra). The least amount of 
ground water is contained in the well-lithified volcanic 
rocks (andesite, basalt, rhyolite, and welded tuff). 
Ground-Water Hydrology 17
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Figure 10.  Locations of streamflow-measurement stations and streambed infiltration zones in the lower Milliken–Sarco–Tulucay Creeks area, 
southeastern Napa County, California.



The thickness of the unconsolidated deposits and 
the percentage of coarse clastic materials within these 
deposits were determined by inspection of drillers' 
logs. Drillers' logs for the deepest well in each quarter 
section of land (160 acres) were examined: this 
included 69 wells that range in depth from 150 to 1,554 
ft. The term rock generally is used in the drillers' logs to 
describe well-lithified volcanic rocks. For this report, 
the thickness of the unconsolidated deposits included 
all material above the depth where materials were 
described predominantly as rock.

The thicknesses of the unconsolidated deposits 
within the study area are shown by 100-foot depth 
intervals in figure 8. Because of the complexity in the 
distribution of the lithologies in the study area, this 
generalized summary cannot be used to accurately 
determine the thickness of unconsolidated deposits at 
any particular well site. In general, the thickness of 
unconsolidated deposits is less than 100 ft at the 
northern, eastern, and southern perimeters of the study 
area and is as much as 500 ft or greater along the 
western perimeter. The thickness of the unconsolidated 
deposits generally is less than 200 ft in storage units 1 
and 2 and greater than 200 ft in storage unit 3. The 
thickness of the deposits is greater than 300 ft over 
about one-third of the area of storage unit 3. In storage 
unit 4, the thicknesses of the unconsolidated deposits 
range from less than 100 to more than 500 ft. The 
greater thicknesses of the unconsolidated deposits in 
storage unit 4 probably are related to the downward 
displacement of Sonoma Volcanics along the west side 
of the Soda Creek Fault and the contemporaneous 
deposition of sediments.

The thickness of unconsolidated deposits (fig. 8) 
is consistent with the results of a regional gravity 
survey (Youngs and others, 1989), which shows that 
the lowest gravity values occur along the western edge 
of the study area, corresponding with the areas 
underlain by thick sections of unconsolidated deposits. 
A gravity high occurs in a large part of the southern 
half of the study area where the unconsolidated 
deposits generally are less than 100 ft thick.

Drillers' logs also were examined to determine 
the percentage of uncemented coarse-grained materials 
contained in the upper 300 ft of unconsolidated 
deposits. Uncemented coarse-grained materials include 

boulders, cobbles, gravel, sand, pumice, or any 
combination of these not specifically described as 
cemented or imbedded in clay. The most productive 
wells generally are located in areas underlain by large 
amounts of uncemented coarse grained-material in the 
zone of saturation. Nearly one-third of the study area is 
underlain by deposits made up of greater than 10 
percent uncemented coarse-grained material. This 
includes a large part of storage unit 3 and the southern 
half of storage unit 4. More than half the study area is 
underlain by deposits having 5 percent or less 
uncemented coarse-grained material. This includes the 
eastern part of the study area overlying the syncline 
mapped by Fox and others (1973) and most of the 
southwest perimeter of the study area. Less than 20 
percent of storage unit 2 is underlain by deposits 
containing greater than 5 percent uncemented coarse-
grained material. 

Recharge

The principal source of recharge to the ground- 
water system in the Milliken–Sarco–Tulucay Creeks 
drainage basin is precipitation within the basin; this 
recharge occurs as seepage from creeks, lakes, and 
man-made ponds, and areally as direct infiltration.  
Other significant sources of recharge are ground-water 
inflow from the Howell Mountains and, in the northern 
part of the area, ground-water inflow from the west.  
Minor sources of recharge include infiltration from 
septic tanks, leaking water-supply pipes, irrigation 
water in excess of crop requirements, and crop frost-
protection applications.  Although recharge from 
excess irrigation sometimes can be a significant part of 
total recharge within some basins, within this study 
area it is considered minor because the predominant 
crop is wine grapes and local growers use highly 
efficient drip systems. 

A schematic of the conceptual model of the 
ground-water system is shown in figure 9. The block 
diagram shows the geologic framework of the study 
area and the main components of the hydrologic 
budget, including direct recharge from precipitation, 
ground-water underflow into and out of the study area, 
streambed infiltration, surface-water outflow, and 
evapotranspiration. 
Ground-Water Hydrology 19
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Figure 11.  Streamflow measurements for the three seepage runs for selected parts of the (A) Milliken, (B) Sarco, and (C) Tulucay Creeks and their tributaries, 
southeastern Napa County, California.



Johnson (1977) estimated that the average annual 
recharge in the area of this study in 1975 was 5,400 
acre-ft/yr: 3,050 acre-ft/yr from streamflow infiltration; 
2,100 acre-ft/yr from subsurface inflow from the 
Howell Mountain block; and about 250 acre-ft/yr from 
direct infiltration of precipitation. According to 
Johnson (1977), most of the streamflow infiltration was 
restricted to 22 areas, defined as streambed-infiltration 
zones, along the eastern margin of the study area. 
Johnson's conclusions were based on measured 
streamflow losses in Milliken Creek, Sarco Creek, and 
a few unnamed streams along reaches that cross 
tuffaceous materials near the base of the Howell 
Mountain block. Streamflow measurements were 
collected along Milliken, Sarco and Tulucay Creeks 
and their tributaries as part of this study to help identify 
streambed infiltration.

Streamflow Gains and Losses

Streamflow gains and losses along Milliken, 
Sarco, and Tulucay Creeks and their tributaries were 
determined from streamflow measurements made 
during three seepage runs between April 2000 and 
April 2001. A seepage run consists of a series of 
streamflow measurements made at several sites along a 
stream to quantify streamflow gains and losses (Riggs, 
1972). A gaining reach is defined as one in which 
streamflow increases in the downstream direction due 
to ground-water inflow, tributary inflow, or 
precipitation (Blodgett and others, 1992). If ground-
water inflow is the only source of streamflow gain, it 
may be referred to as a seepage gain. In contrast, a 
losing reach is defined as one in which streamflow 
decreases by infiltration to the subsurface or by 
evapotranspiration. A seepage loss is a decrease in 
streamflow attributable to infiltration only.

Methods of Data Collection and Analysis

Streamflow was measured or observed at 16 
stations in the Milliken Creek drainage basin, at 23 
stations in the Sarco Creek drainage basin, and at 33 
stations in the Tulucay Creek drainage basin (fig. 10). 
These stations were assigned numbers sequentially at 
the time of the initial measurement. 

No-flow conditions were observed at some of the 
stations for all three seepage runs during 2000 and 
2001 (April 17–26, 2000; March 13–16, 2001; and 
April 10–12, 2001). Flow was estimated when it was 
too low for direct measurement. The seepage runs were 

scheduled to avoid peak-flow conditions and periods of 
significant changes in stage, such as receding storm 
flows.

Most of the streamflow measurements were 
made using velocity-area methods [for a description of 
these methods see Rantz and others (1982)]. During 
low-flow conditions at stations where velocities were 
less than 0.2 ft/s and stream depths were less than 0.3 
ft, streamflow was measured using a modified 3-inch 
Parshall flume (Rantz and others, 1982). At stations 
where flows were too low and channel configurations 
unsuitable for conventional measurement techniques, 
miscellaneous methods including floats, volumetric, or 
visual estimates were used to estimate streamflow 
(Rantz and others, 1982).

The accuracy of streamflow measurements is 
largely dependent on flow conditions and measurement 
technique (Rantz and others, 1982). For this study, the 
accuracy of streamflow measurements was determined 
using a computer program (Sauer and Meyer, 1992) 
that determines the uncertainty or error of individual 
streamflow measurements. This program assigns a 
corresponding qualitative rating (excellent, good, fair, 
or poor) for each streamflow measurement. The 
streamflow-measurement rating ranged from good (2 to 
less than 5 percent error) to poor (greater than 8 percent 
error) for the individual pygmy meter measurements. 
In contrast, the measurements made using the modified 
3-inch Parshall flume generally were rated good 
(within 2 to 3 percent error). The miscellaneous 
discharge measurement methods (floats, volumetric, 
and visual estimates) generally had an accuracy of plus 
or minus 10 percent or more and were assigned a 
measurement rating of poor.

Streamflow Measurements and Estimated Gains and Losses

Streamflow gains and losses were calculated for 
each reach using streamflow measurements from 
successive stations. Duplicate measurements made 
during the same seepage run for individual sites were 
averaged prior to calculating gains and losses. 
Streamflow measurements, gains or losses between 
stations, flow distances, and rates of gain or loss of 
flow are shown in tables 2, 3, and 4 (at back of report) 
for the three seepage runs. The measurements indicate 
that few reaches have significant streamflow losses, 
and those that do are not consistently losing reaches. 
These data indicate that most winter runoff leaves the 
study area as streamflow to the Napa River and that 
only a small amount infiltrates beneath the streambeds. 
Ground-Water Hydrology 21
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Figure 12.  Geographic distribution of known active and potentially active wells per quarter-quarter section in the lower Milliken–Sarco–Tulucay Creeks area, 
southeastern Napa County, California.
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Figure 13.  Historical well development (bars) and departure from mean annual precipitation (line) (at Napa State Hospital) in the lower Milliken–
Sarco–Tulucay Creeks area, southeastern Napa County, California, water years 1918-2002. 
Well data incomplete for water year 2002.
Seepage measurements were attempted at the 22 
reaches, referred to as streambed infiltration zones by 
Johnson (1977); but because of limited access and poor 
channel conditions, measurements were made in only 
three of the zones: Atlas Peak Road tributary to 
Milliken Creek (station 30 to station 29), main stem of 
Milliken Creek (station 31 to station 34), and main 
stem of Sarco Creek (station 2 to station 1). On the 
Altas Peak Road tributary to Milliken Creek reach, 
minor losses of 0.1 acre-ft/d were calculated for April 
2000 and April 2001 (tables 2 and 4, respectively, at 
end of report), but a gain of about 0.3 acre-ft/d was 
calculated for March 2001 (table 3, at end of report). 
On the main stem of the Milliken Creek reach, 
streamflow losses of 4.4 and 0.1 acre-ft/d were 
calculated for the March and April 2001 seepage runs, 
respectively, but a streamflow gain of about 0.8 acre-

ft/d was calculated for the April 2000 seepage run. On 
the main stem of the Sarco Creek reach, a streamflow 
loss of 0.1 acre-ft/d was calculated for the April 2001 
seepage run. The results for the three seepage runs do 
not show significant streamflow losses along the 
streambed-infiltration zones that were delineated by 
Johnson (1977). 

Measurements of streamflow as a function of 
stream distance for selected reaches of the main stem 
of Milliken Creek (fig. 11A), tributaries of Sarco Creek 
(fig. 11B), and tributaries of Tulucay Creek (fig. 11C) 
indicate a combination of gaining and losing reaches. 
Streamflow gains between some stations during the 
three seepage runs can be attributed to inflows from 
tributary streams, surface runoff, and water released 
from bank storage. Ground water also may be a source 
of streamflow gains in some of the lower reaches of 
Ground-Water Hydrology 23



Milliken, Sarco, and Tulucay Creeks near the Napa 
River. For example, spring ground-water levels in well 
69 were about 8 ft below land surface (table 5, at end of 
report), indicating that the regional water table may 
coincide with the channel bottom along the lower part 
of Sarco Creek near station 11, particularly during the 
winter and early spring when water levels usually reach 
their maximum. 

Streamflow measurements from the three 
seepage runs indicate that significant infiltration occurs 
at various times in reaches other than the infiltration 
zones defined by Johnson (1977). On the main stem of 
Milliken Creek a loss of 16.5 acre-ft/d was calculated 
between stations 33 (Westgate Drive) and 38 (Atlas 
Peak Road) for the March 2001 seepage run (table 3, at 
end of report). This reach of Milliken Creek may be 
favorable for significant streambed infiltration because 
the underlying unconsolidated alluvial deposits are 
highly permeable (fig. 7, section A-A´ ). Smaller losses 
were measured on parts of Sarco and Tulucay Creeks 
and their tributaries. For example, on the Hagen Road 
tributary to Sarco Creek, between the confluence of the 
Hagen Road and Third Avenue tributaries (26A/26B) 
and station 9 (Grange Hall), streamflow losses ranged 
from negligible during the April 2000 seepage run to 
1.1 acre-ft/d during the March 2001 seepage run. In the 
lower Tulucay Creek drainage basin, streamflow losses 
in the reach between station 16 (Mustang Road) and 
site 50 (Coombsville Road) averaged about 0.1 acre-
ft/d for the three seepage runs. 

In summary, the seepage run data collected for 
this study indicate that the total streamflow loss along 
the 22 streambed infiltration zones along the eastern 
margin of the study may be less than the 3,050 acre-
ft/yr estimated by Johnson (1977). However, the data 
for this current study also indicate that infiltration takes 
place in reaches downstream from Johnson's 
infiltration zones. Although additional seepage runs 
could more accurately quantify gains and losses, such 
an effort would be difficult because of poor channel 
conditions, multiple sources of surface inflow, and 
surface-water diversions. Other approaches to quantify 
gains and losses can be tried, such as dye-dilution, 
which is not adversely affected by boulder covered 
channels or shallow water depths (Kilpatrick and Cobb, 
1985). 

Discharge 

Ground-water discharge from the study area is 
predominantly pumpage from wells and underflow 
across the western boundary. A small amount of 
ground water discharges to streams. Johnson (1977) 
estimated that the total ground-water discharge in 1975 
was 5,650 acre-ft/yr: 3,000 acre-ft/yr of pumpage and 
2,650 acre-ft/yr of underflow from the study area 
toward the Napa River. For this study, ground-water 
pumpage and underflow across the western boundary 
were estimated for hydrologic conditions during the 
period 2000–2002. 

Discharge from Pumpage

A well inventory and (or) drill dates for January 
1950 or later indicate that approximately 800 wells 
were known or were assumed to be active in the study 
area. The number of wells per quarter-quarter section  
(40 acres) is shown in figure 12. The greatest number 
of wells is near Hagen Road, in the east-central part of 
the study area, and centered around Third Avenue 
between Coombsville Road and North Avenue in the 
southeastern part of the study area. 

The actual number of active wells in the study 
area is probably much larger than the approximately 
800 wells for which specific information is available. 
Records from the County Tax Assessor and the City of 
Napa Municipal Water Department identify about 
1,450 parcels as residential and about 132 parcels as 
either agricultural or agriculture mixed with residential 
use. Most of these parcels probably have individual 
water systems. Drillers' reports and parcel records 
indicate that there is an average of about 1.1 wells per 
residential parcel. The well inventory for this study 
confirmed that some residential properties have more 
than one well per parcel. Assuming an average of 1.1 
wells per parcel, there are an estimated 1,595 domestic 
wells on the 1,450 residential parcels (table 6). A 
similar examination of drillers' reports for irrigation 
wells on agricultural and mixed agricultural and 
residential properties indicates an average of about 1.4 
wells per agricultural or agricultural mixed with 
residential parcel. This translates to about 185 
irrigation wells in the study area.
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Figure 14.  Locations of wells in the water-level monitoring network in the lower Milliken–Sarco–Tulucay Creek area, southeastern Napa County, California.
Wells equipped with transducers for continuous monitoring identified by local well number (in red).



Approximately 570 of the estimated 1,595 wells 
existing in 2002 were constructed between 1975 and 
2002, an increase of 56 percent from that estimated by 
Johnson (1977). Figure 13 shows the number of wells 
drilled annually between 1918 and 2002 compared to 
the departure from mean annual precipitation. The 
years with the greatest annual increases in the drilling 
of new wells generally coincide with periods when 
rainfall was at least 5 inches (20 percent) less than the 
annual mean. During the drought years of 1976–77 and 
1987–91, well drilling increased markedly with respect 
to non-drought years. However, fairly large numbers of 
new wells were drilled between 1993 and 2002, a 
period when rainfall was normal or above normal. This 
recent surge in new well construction may have been 
due to, at least in part, a ground-water protection 
ordinance introduced by Napa County in 1996 to 
regulate the conditions under which a new well can be 
constructed (Christine Secheli, Napa County 
Department of Environmental Management, oral 
commun., 2002). The ordinance was adopted in 1999. 
Drillers' reports and other well records suggest that an 
average of only three wells per year were drilled in the 
study area prior to 1975, whereas an estimated average 
of 22 wells per year were drilled between 1975 and 
2002. Although improved reporting over the years may 
account for part of the increased rate of well drilling, 
increases in both population and in irrigated agriculture 
probably account for most of the increase. 

The amount of ground water pumped from the 
study area only can be estimated because domestic 
wells in the area are not metered and electrical power 
consumption records for irrigation wells are not readily 
available. Ground-water pumpage for residential 
domestic use and for irrigation for agricultural and 
improved open space (golf courses, cemeteries, and 
public institutions) were estimated using several 
different approaches (table 6). 

Domestic pumpage was estimated using a well-
based method and a population-based method.  The 
well-based method involved  multiplying the estimated 
number of residential wells (1,595) by an estimated 
average pumping rate (20 gal/min) and an assumed 

average daily use value of 1 hr/d. The population-based 
method involved multiplying the estimated self-
supplied population in year 2000 (4,800) by an 
estimated per capita use value derived from water-use 
data for the Napa Municipal Water Department for 
1990-2000 (148 gallons per person per day). The well-
based method yielded a pumpage estimate of about 800 
acre-ft and the population-based method yielded a 
pumpage estimate of about 2,100 acre-ft (table 6, at 
end of text). 

Irrigation pumpage for agriculture was estimated 
using a well-based method and a land-use method.  The 
well-based method involved multiplying the number of 
wells (185) by an estimated average pumping rate (75 
gal/min) and an assumed average daily use (about 2.9 
hr/d). The land-use method involved multiplying 
estimates of irrigated acreage (2,369 and 2,869 acres) 
by two different unit applied water coefficients for 
grapes (0.5 and 1.2 acre-ft/acre). The well-based 
method yielded a pumpage estimate of 2,690 acre-ft 
and the land-use method yielded pumpage estimates 
ranging from 1,180 to 3,440 acre-ft (table 6, at end of 
text).

Pumpage for irrigation of improved open space 
(golf courses, cemeteries, and public institutions) was 
estimated by multiplying acreage (391 acres) by a 
water coefficient for pasture (4.0 acre-ft/acre). The 
estimated annual pumpage for improved open space is 
about 1,560 acre-ft (table 6, at end of text).

In summary, estimates of the 2000-2002 annual 
ground-water pumpage in the study area range from 
3,600 to 7,100 acre-ft, and average 5,350 acre-ft. 
Assuming that the average of the estimate (5,350 acre-
ft) represents the annual ground-water pumpage, 
annual ground-water pumpage has increased by 2,350 
acre-ft compared with the pumpage for 1975 of 3,000 
acre-ft (Johnson, 1977). The estimated increase in the 
quantity of annual ground-water pumpage between 
1975 and the 2000-2002 period is consistent with the 
marked increase in the number of new wells drilled in 
the study area and the large increase in irrigated 
agriculture during this period (fig. 13; table 1, at end of 
report).
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Figure 15.  Generalized hydraulic head in the lower Milliken–Sarco–Tulucay Creeks area, southeastern Napa County, California, October 2001.
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Figure 16.  Generalized hydraulic head in the lower Milliken–Sarco–Tulucay Creeks area, southeastern Napa County, California, April 2002.



Ground-Water Underflow

Ground-water underflow out of the study area 
occurs along the western boundary of storage unit 1, 
and ground-water underflow into the study area occurs 
across the western boundary of storage unit 4. 
Underflow out of storage unit 1 and into storage unit 4 
was calculated on the basis of ground-water level data 
for 2000–2001. Insufficient ground-water level data 
were available for calculating underflow from storage 
unit 2, however, the quantity of underflow is probably 
small because of the low permeability of the deposits in 
this unit. The total quantity of underflow estimated for 
this study was compared with estimates made by 
Johnson (1977) for conditions during 1975. 

For this study, underflow was estimated using the 
following form of Darcy's Law: 

where Q is ground-water underflow (L3/T), K is the 
average hydraulic conductivity of the saturated, 
unconsolidated deposits (L/T), I is the hydraulic 
gradient (L/L), and A is the cross-sectional area (L2). 
The average hydraulic conductivity in storage unit 4, 
based on data from Johnson (1977), is 2 ft/d; the 
hydraulic gradient based on ground-water levels in 
2000-2001 was 7×10-3 ft/ft toward the study area, and 
the cross-sectional area was 4.5×106 ft2. Ground-water 
inflow along the western boundary of storage unit 4 
from outside the study area was calculated to be about 
530 acre-ft/yr during 2000-2001. The average 
hydraulic conductivity in storage unit 1, based on 
Johnson (1977), was 2 ft/d; the hydraulic gradient 
based on ground-water levels in 2000-2001 was 
1.5×10-2 ft/ft away from the study area, and the cross-
sectional area was 4.5×106 ft2. Ground-water 
underflow for storage unit 1 was calculated to be about 
1,130 acre-ft/yr. Therefore, the net ground-water 
underflow across the western boundaries of storage 
units 1 and 4 was about 600 acre-ft/yr leaving the study 
area. This value is about 2,050 acre-ft/yr less than the 
amount Johnson (1977) estimated for 1975. The 2,050 
ace-ft/yr decrease closely matches the estimated 
increase in ground-water pumpage between 1975 and 
2000 for the study area. Underflow across the western 

boundary has changed since 1975 because ground-
water pumping has caused ground-water gradients in 
the study area to change.

Ground-Water Levels and Movement

Water-level monitoring can detect ground-water 
level declines related to excessive pumping and (or) 
deficient recharge. Water levels can be expressed in 
two ways: as depth-to-water below land surface or as 
hydraulic head. Hydraulic head is particularly useful 
because it expresses water level as an altitude relative 
to an arbitrary datum plane, such as sea level. Because 
ground water moves in the direction of decreasing 
hydraulic head, contour maps of hydraulic head can be 
used to determine the general direction of ground-water 
flow in an aquifer.

Monitoring Network

Water levels were measured semiannually by 
personnel from the Napa County Department of Public 
Works; as many as 120 wells were measured between 
the spring of 2000 and the spring of 2002 (fig. 14). The 
period of record for most wells is 1 year or more, but 
some were measured for less than 1 year. During the 
study, measurements at some wells were discontinued 
because of difficult access or well bore obstructions. As 
the study progressed, other wells were added to replace 
wells removed from the network or to improve areal 
coverage of the initial network. Measurements 
generally were made in April and October at the 
beginning and ending of the dry season, respectively.

Water levels in all the wells were measured using 
a 300-foot calibrated electric tape with graduations of 
0.01 ft, but measurements were recorded and reported 
to the nearest 0.1 ft (table 5, at end of report). Care was 
taken to ensure that measurements were not made 
while wells were pumping or recovering from recent 
pumping. Despite these efforts, some water-level 
measurements may have been made during non-static 
conditions. Measurements suspected of having been 
affected by recent or nearby pumping were excluded 
from the analysis of water-level conditions in this 
report (table 5, at end of report).

Q KIA,=
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Figure 17.  Change in water levels compared with well depth between (A) October 2000-October 2001 and (B) October 2001-October 2002 in the lower 
Milliken–Sarco–Tulucay Creeks area, southeastern Napa County, California.
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Figure 18.  Change in water levels compared with well depth between (A) April 2000-April 2001 and (B) April 2001-April 2002 in the lower Milliken–Sarco–
Tulucay Creeks area, southeastern Napa County, California.
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Figure 19.  Change in water levels compared with well depth between (A) October 2000-April 2001, and (B) October 2001-April 2002 in the lower Milliken–
Sarco–Tulucay Creeks area, southeastern Napa County, California.
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Figure 20.  Continuous ground-water levels recorded in selected wells in the lower Milliken–Sarco–Tulucay Creeks area, southeastern Napa County, 
California.
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Figure 21.  Ground-water levels in selected wells and cumulative precipitation in the lower Milliken–Sarco–Tulucay Creeks area, southeastern Napa 
County, California.



In addition to the periodic measurements made 
using the calibrated electric tape, continuous 
measurements were made in six wells on which 
submersible pressure transducers and data loggers were 
installed (fig. 14). Staff from the Napa County 
Department of Public Works downloaded the data to a 
laptop computer every 3 months, replaced the 
datalogger batteries, and measured the water levels to 
evaluate transducer performance (Lee Driggers, Napa 
County Department of Public Works, written commun., 
2001). The continuous water-level data were converted 
from readings representing the submergence depth of 
the transducer below the water surface to values 
representing the depth to water below land surface. 
Transducer performance was evaluated by comparing 
water levels measured with a calibrated electric tape 
with water levels measured by the transducers; 
differences in water levels were attributed to transducer 
drift or to extraneous factors such as cable slippage. 
Corrections were applied to the data to compensate for 
these factors.

Land-surface altitudes at the wells were 
determined by Napa County Department of Public 
Works staff using a combination of differential Global 
Positioning System (GPS) surveying and third-order 
differential leveling surveying (Lee Driggers, Napa 
County Department of Public Works, written commun., 
2002). The land-surface altitudes at the wells in the 
monitoring network at the beginning of the study in 
2000 were derived from differential GPS surveying and 
have an accuracy of 0.5 ft. The land-surface altitudes at 
the wells added to the monitoring network in 2001 
were derived from third-order differential leveling and 
have an accuracy of less than 0.1 ft. Land-surface 
altitudes at some wells that were not included in either 
survey were determined by interpolating between the 
20-foot contour intervals on USGS 7-1/2-minute 
topographic maps for the Napa and Mt. George 
quadrangles. The contours have an accuracy of plus or 
minus 10 ft. 

Ground-Water Levels

Graphs and a map showing long-term water-level 
changes were made using both recent measurements 
collected as part of this study and historical water-level 
measurements obtained from the Napa County 
Department of Public Works (internal files) and the 
California Department of Water Resources (1995). 
These measurements do not necessarily represent the 
water table because hydraulic head can vary with depth 

in an aquifer. Therefore, the water levels in wells open 
to large depth intervals represent composite heads for 
the respective depth intervals. The correct 
interpretation of ground-water level data is, in part, 
dependent upon complete well-construction 
information, including total depth, perforation 
intervals, seals, and gravel-pack depth. Complete 
construction information, however, was not available 
for several of the wells in the 2000–2002 network, 
which limited analysis and interpretation of the data.

Ground-Water Movement

Maps of hydraulic head were made using water-
level data from October 2001 and April 2002 (figs. 15 
and 16) to determine approximate ground-water flow 
directions; the direction of ground-water movement is 
from areas of higher hydraulic head toward areas of 
lower hydraulic head. Hydraulic-head values were 
calculated by subtracting the measured depth to water 
from the land-surface altitudes at the wells. Under 
present-day conditions, the general direction of 
ground-water movement is from recharge areas in the 
mountains around the perimeter of the study area 
toward pumping depressions in storage units 1, 3, and 4 
(figs. 15 and 16). The locations of the pumping 
depressions in storage units 1 and 3 correspond with 
areas having the highest concentrations of active and 
potentially active wells (fig. 12). The water-level 
contours in figures 15 and 16 differ from the water-
level contours in the maps by Johnson (1977) for April 
and September 1975. One obvious difference is the 
deep depression of hydraulic heads in the west-central 
part of storage unit 1 (figs. 15 and 16) that is not 
evident in the 1975 data. Other significant differences 
between 1975 and 2001–2002 are the deepening and 
broadening of the pumping depression in the south-
central part of storage unit 3 and the reduction in the 
depth and lateral extent of the pumping depression in 
the northwest part of storage unit 3. Changes in 
hydraulic head and directions of ground-water 
movement are more complicated in storage unit 4. A 
comparison of hydraulic heads for April 2002 with 
hydraulic heads for 1975 indicate a pumping 
depression in the southern part of storage unit 4 that 
was not evident in 1975. In September 1975, a large 
part of storage unit 4 was underlain by a pumping 
depression, but in October 2002 the depression was not 
as deep as it was in 1975 and it had shifted farther to 
the east.
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Figure 22.  Locations of selected wells at which periodic water levels were made in the lower Milliken–Sarco–Tulucay Creeks area, southeastern Napa 
County, California, early 1960s through 2002.
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Figure 23.  Periodic water levels in selected wells in the lower Milliken–Sarco–Tulucay Creeks area, southeastern Napa County, California, early 1960s 
through 2002. A, south group, all data. B, south group, highest water levels measured in spring. C, north group, all data. D, north group, highest water levels 
measured in spring. E, east-central group, all data. F, east-central group,highest water levels measured in spring.
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Figure 23.—Continued.
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Figure 23.—Continued.



Insufficient data were collected during this 
current study to determine precisely the direction of 
ground-water flow in storage unit 2. However, given 
that large pumping depressions were mapped for 
October 2001 and April 2002 near the northeast and 
southeast periphery of storage unit 2, it is likely that 
ground water moves from storage unit 2 toward these 
depressions. West of the surface-water divide, running 
north-south through the central part of storage unit 2, 
ground water probably generally moves westward 
toward the Napa River.

The Soda Creek Fault, on the west side of the 
study area, is a partial barrier to ground-water 
movement between storage units 3 and 4. This fault is 
described as a normal fault having more than 700 ft of 
vertical displacement (Weaver, 1949) that juxtaposes 
different geologic units on either side of the fault. In 
October 2001 water-level altitudes were about 10 ft 
higher on the east side of the fault than on the west side 
of the fault (figs. 15 and 16).

Annual and Seasonal Water-Level Fluctuations

Measured water levels and calculated hydraulic 
heads, as altitudes above sea level, in wells in the 
monitoring network are given in table 5 (at end of 
report) for October and April 2000 to 2002. Changes in 
water levels for October and April 2000 through 2002 
as related to well depth are shown in figures 17, 18, and 
19 and table 7, at end of report. Water levels generally 
declined between October 2000 and October 2001 
(median water-level change was −8.6 ft) and between 
October 2001 and October 2002 (median water-level 
change was −5.5 ft) (fig. 17A, B). Water levels 
generally were unchanged between April 2000 and 
April 2001 (median water-level change was +0.7 ft), 
but declined slightly between April 2001 and April 
2002 (median water-level change was -2.6 ft) (fig. 18A, 
B). Comparisons of annual water-level changes as 

related to well depth for autumn (fig. 17A, B) and for 
spring (fig. 18A, B) showed no clear correlation 
between water-level change and total depth of well. 
Water levels rose in almost every well between October 
2000 and April 2001 (fig. 19A) and between October 
2001 and April 2002 (fig. 19B); the median water-level 
change was +14.1 ft and +19.9 ft, respectively. Ground-
water levels generally rise between October and April 
owing to a reduction of ground-water pumping during 
the winter rainy season, ground-water inflow from 
outside the study area, and possibly minor direct 
recharge. The slightly higher water-level rise during the 
winter of 2002 can be attributed to greater rainfall in 
2002 than in 2001 (fig. 3).

Water levels were measured continuously in six 
wells in the study area from 2000 to 2002 (fig. 20). 
Two of the wells (2 and 49) were not pumped; the other 
four wells (22, 67, 74, and 92) were pumped 
frequently. Water levels fluctuated 20 to 50 ft 
seasonally in wells 2, 67, 74, and 92 but fluctuated only 
5 to 15 ft seasonally in wells 22 and 49. The larger 
water-level fluctuations were in wells located near 
pumping depressions in storage units 1 and 3 (figs. 15 
and 16). The continuous hydrographs show seasonal 
ground-water level changes more precisely than 
semiannual measurements. The hydrographs for the six 
continuously measured wells show that maximum 
annual ground-water levels can occur in individual 
wells any time between January and April and that the 
minimum annual ground-water level can occur any 
time between August and October. These data suggest 
continuous water-level monitoring is the most reliable 
means of determining the seasonal maximum and 
minimum ground-water levels. If other considerations 
necessitate a semiannual measurement schedule, then 
measuring during the periods March to April and 
September would be best for recording the maximum 
and minimum water levels. 
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Figure 24.  Change in water levels in the lower Milliken–Sarco–Tulucay Creeks area, southeastern Napa County, California, autumn 1975 to autumn 2001.



Water levels in well 2 (unused) fluctuated about 
35 ft between the highest and the lowest levels. This is 
a response to recharge from nearby Milliken Creek and 
recovery after cessation of pumping in nearby wells 
used for golf course and landscape irrigation. 
Examination of the expanded hydrograph for well 2 
clearly illustrates the overall decline and daily 
fluctuations in water levels between March and 
November owing to nearby pumping (fig. 21). The 
transition from a cessation of nearby pumping to rapid 
water-level recovery in late October 2001 is marked by 
the beginning of a smooth and more steeply rising 
hydrograph. In late November 2001, the rate of water-
level recovery increased in response to the onset of 
heavy winter rains several weeks earlier. A 2- to 3-
week lag time between precipitation and water-level 
response in January 2002 also is clearly evident in 
figure 21. The heavy precipitation tapered off in early 
January, and by the third week of January, the rate of 
water-level recovery also was leveling off.

The hydrograph for unused well 49 shows little 
water-level response to seasonal stresses due to the lack 
of pumping at nearby wells and its location away from 
major natural sources of recharge. Without complete 
well-construction information, an unambiguous 
interpretation of water-level fluctuations was not 
possible; however, water level seems to respond rapidly 
to precipitation (fig. 21). If any part of the well is 
screened in a confined aquifer, part of the water-level 
rise may be attributable to diminished pumping in 
distant wells.

Long-Term Changes in Ground-Water Levels

In the early 1900s, water flowed to land surface 
from many of the wells drilled in the area; by the 
1950s, most of the wells had ceased flowing (Kunkel 
and Upson, 1960). Although water-level records for 
this period were insufficient for creating hydrographs, 
long-term hydrographs for the early 1960s through 
2002 were created for 14 wells in the study area using 
periodic water-level measurements of 10 or more years. 
The locations of these wells are shown in figure 22, and 
the hydrographs for them are shown in figure 23. 

The hydrographs are divided into three groups on 
the basis of geographic location and similarities in 
water-level fluctuations. The three groups are 
delineated in figure 22 and are identified as south, 
north, and east-central. The depth range of perforated 
intervals is known for only five of the wells. The lack 
of information on the perforated intervals of nine of the 

wells limits understanding similarities and differences 
in ground-water level fluctuations and trends between 
wells and geographic locations. The ground-water level 
network can be improved by using only wells that have 
complete construction information. However, the long-
term trends of ground-water levels in these 14 wells 
still are instructive because they show areas where 
ground-water level declines have been greatest and 
areas where ground-water levels have not changed 
significantly over periods of several years.

Water-level data for each group of wells are 
shown in two hydrographs—one shows all available 
data for each well from 1960 to 2002; the second shows 
the highest water level measured each spring from 
1980 to 2002. The data used for the spring water levels 
includes only values measured for March or April. The 
annual high water level generally occurs in the spring 
and is a measure of ground-water level recovery in the 
aquifer near the well. The amount of recovery depends 
upon recharge derived from precipitation during the 
previous season and the amount of reduction in ground-
water pumping during October to February. 

Long-term water-level data were available from 
four wells in the southern part of the study area. . 
Water-level measurements were discontinued in the 
mid-1990s for wells 11M1 and 14C1, however, prior to 
that time, there was no significant long-term trend in 
increasing or decreasing water levels. The other two 
wells (49 and 137) in the south group show small 
water-level declines between the 1980s and 2002 of 
about 1 and 12 ft, respectively (fig. 23B). Annual 
water-level fluctuations in the wells in this area were 
generally much less than 10 ft.

Water-level declines have been greater in the 
northern part of the study area than in the southern part 
but have been less than those in the east-central part. 
Long-term water-level data were available for five 
wells in the northern part of the area (fig. 23C). Water 
levels in well 2 declined by about 70 ft between 1960 
and 1975 and by less than 10 ft between 1975 and 
2002. Water levels in well 6N/4W-35G3 declined about 
40 ft between 1962 and 1975, recovered to near 1962 
levels by the mid 1980s,  and then declined by about 30 
ft by 1988, when measurements were discontinued. 
Wells 43, 56, and 75 have water-level data from about 
1980 to 2002, and the water levels in these wells 
declined by about 10 to 25 ft during this period (fig. 
23D).  Annual water-level fluctuation in wells from this 
group were more than 25 ft during many years  
(fig. 23C).
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Figure 25.  Locations of ground-water, surface-water, and miscellaneous water-chemistry sampling sites in the lower Milliken–Sarco–Tulucay Creeks area, 
southeastern Napa County, California.



Long-term water-level data were available from 
five wells in the east-central part of the study area, and 
show that water-level declines were largest in this part 
of the study area (fig. 23E). Water levels in well 10, 
which has the longest period of record for the east-
central group, declined by more than 100 ft between 
1962 and 2002. Annual high water levels measured in 
wells 20 and 41 (fig. 23F) declined between about 25 
and 70 ft between the 1980s and the 2000-2002 period. 
Annual water-level fluctuations in wells in this group 
range from about 10 to more than 50 ft (fig. 23E).

In summary, ground-water levels have declined 
since the 1960s over large parts of the study area 
especially in the central part.  These water-level 
declines have occurred despite near average to above 
average precipitation for the past four decades.  A 
decade by decade comparison of precipitation recorded 
at the Napa State Hospital for the 1960s, 70s, 80s, and 
90s shows that precipitation was 95, 99, 117, and 115 
percent of the average.  Water levels declined in 9 of 10 
key monitoring wells (figs. 23B, 23D, and 23F) during 
the period 1980–2002.  The water levels in five of these 
wells declined by greater than 20 ft since the 1980s.  
The general decline in ground-water levels in the study 
area may be attributed to an increase in ground-water 
pumping as more wells were constructed in the area 
especially since the mid 1970s.

Ground-Water Level Changes, 1975-2001

A water-level change map for the study area  
(fig. 24) was developed by computing the differences 
between  the hydraulic-head map for autumn 2001  
(fig. 15) presented in this report and  the hydraulic-
head map for autumn 1975 presented in Johnson 
(1977). Because most of the wells used to measure 
water levels during 2000-2002 were not the same wells 
measured by Johnson during 1974-75, the changes in 
figure 24 cannot be related to specific wells. In 
addition, it is important to recognize that water-level 

data used for the autumn 2001 and autumn 1975 
hydraulic-head maps represent composite hydraulic 
heads because the water levels were measured in wells 
that mostly were constructed with long gravel packs, 
long screens, or multiple-depth zones open to geologic 
formations.

The water-level changes shown in figure 24 are 
consistent with the water-level changes evident in the 
long-term hydrographs (fig. 23A–F). In general, water 
levels declined in the northeastern part of ground-water 
storage unit 1, in the central part of storage unit 2, and 
in the southeastern part of storage unit 3. Water levels 
during 1975–2001 declined 100 to 125 ft in an area east 
of Third Avenue, straddling storage units 1 and 3, and 
along and north of Hagen Road in an area that is 
underlain by a pumping depression (figs. 15 and 16). In 
the central part of storage unit 2 along First Avenue, 
ground-water levels during 1975–2001 declined as 
much as 75 to 100 ft. Water-level declines were 
moderate (25 to 75 ft) in large areas of storage units 1, 
2, and 3, including the western and the northern parts 
of storage unit 3 along Atlas Peak Road (fig. 24). 
Water-levels declines were small (0 to 25 ft) in storage 
unit 1 along Fourth Avenue between Imola Avenue and 
Coombsville Road and throughout a large part of the 
western half of storage unit 3. Water levels rose 0 to 50 
ft throughout much of the western part of storage unit 1 
between Imola Avenue, near Napa State Hospital, and 
at First Avenue south of North Avenue. Areas of 0- to 
25-foot water-level rises extended through the central 
and southern parts of storage unit 4, the southwest part 
of storage unit 3, and a small area in the northeast part 
of storage unit 3, in the vicinity of the Silverado 
Country Club. Although water-level monitoring in and 
west of storage unit 4 was less extensive during 2000–
2002 than during 1974–75 (Johnson, 1977), the limited 
data collected for this study indicate that water levels in 
most of this area rose less than 25 ft during 1975–2001.
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Figure 26.  Chemical composition of water from selected ground-water and surface-water sampling sites in the lower Milliken–Sarco–Tulucay Creeks area, 
southeastern Napa County, California, September-November 2001.



SURFACE-WATER AND GROUND-WATER 
QUALITY

Surface water and ground water were sampled 
for analyses of major ions, selected trace elements, 
silica, nutrients, the stable isotopes of oxygen and 
hydrogen, selected dissolved atmospheric gases 
[nitrogen (N2), argon (Ar), oxygen (O2), carbon 
dioxide (CO2), methane (CH4), helium (He), hydrogen 
(H2), and neon (Ne)], chloroflurocarbons (CFCs), and 
tritium. These data, summarized in tables 8 and 9 (at 
back of report) and tables10 and 11 (at back of report), 
were used to help characterize the areal variations in 
ground-water and surface-water chemistry and to help 
identify the ages and sources of ground waters. 
Surface-water samples were collected from sites along 
Milliken, Sarco, and Tulucay Creeks and their 
tributaries and at several lakes and ponds. Ground-
water samples were collected from 15 wells in ground-
water storage units 1 through 4 and from 2 springs in 
the Howell Mountains (fig. 25). Selection of wells was 
based on accessibility, type of well construction, and 
proximity to other wells selected for sampling in order 
to maximize the geographic coverage. 

In general, water chemistry and (or) isotopic 
composition can vary with depth in ground-water 
systems. Most wells in the study area have shallow 
(less than 50 ft) seals and are perforated over long 
intervals, from shallow depths (less than 100 ft) to near 
the bottom of the well. This type of well construction is 
used to maximize well yield, but it greatly restricts the 
number of wells that tap only the deeper parts of the 
ground-water system and limits the utility of chemical 
data for characterizing the ground-water flow system. 
Of the 15 wells sampled for this study, only 2 are 
known to have perforated intervals that begin at depths 
greater than 100 ft (wells 92 and 142). For this reason, 
no statistically meaningful comparison of water 
chemistry or isotopes between deep and shallow 
ground water can be made for the 15 samples collected.

Methods of Water Sampling and Analysis

Surface-water samples were collected using a 
DH-81 sampler according to methods given in Wilde 
and others (1999); for streams too shallow for this 
method, water was collected in a polyethylene beaker 
from near the centroid of flow. Ground-water samples 
from wells were collected from faucets either at or near 

the well head to minimize potential chemical alteration 
of the water between the well and the sampling point. 
Prior to the collection of the ground-water samples, the 
wells were purged a minimum of three casing volumes 
of water. Sequential measurements of specific 
conductance, pH, and temperature were made at  
5-minute intervals until readings had stabilized. All 
samples collected for the analysis of major ions, trace 
elements, silica, and nutrients were collected, treated, 
and preserved following procedures outlined by U.S. 
Geological Survey (1997 to present). These samples 
were analyzed at the USGS National Water Quality 
Laboratory in Denver, Colorado, using standard 
analytical methods described by Fishman and 
Friedman (1989), Fishman (1993), and Struzeski and 
others (1996).

Water samples for determinations of stable 
isotopes of hydrogen and oxygen were collected in 
unrinsed 60-mL glass bottles. Surface-water samples 
were collected directly from creeks, lakes, ponds, and 
springs by immersing the bottle until filled. Ground-
water samples were bottom filled using a tygon tubing 
connected to the sampling point and allowed to 
overflow several sample volumes of water prior to 
being capped. Bottles were capped with conical-seal 
caps. Ratios of stable isotopes of oxygen and hydrogen 
were determined by the USGS Isotope Fractionation 
Project in Reston, Virginia, using a hydrogen water-
equilibration technique (Coplen and others, 1991).

Samples for dissolved N2, Ar, O2, CO2, and CH4 
analysis were collected by submerging 150-mL glass 
bottles in a plastic bucket that was continuously filled 
to overflowing with well water. A copper tube attached 
to the sample point and used to fill the plastic bucket 
was placed in the bottom of the glass sample bottle and 
allowed to displace several bottle volumes of water 
from the sample bottle prior to sealing the bottle. While 
the bottle was submerged in water, a rubber stopper 
pierced through by a syringe needle was firmly inserted 
in the bottle. The syringe needle allowed water, 
displaced by insertion of the stopper, and bubbles to 
escape. The syringe needle was removed with the bottle 
still submerged in water. A replicate sample was 
collected for each ground-water sampling site for 
quality assurance and control. Samples were stored and 
shipped on ice to the USGS Dissolved Gas Laboratory 
in Reston, Virginia, for analysis using gas-
chromatographic methods as described by the U.S. 
Geological Survey (2001).
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Water sampled for CFCs was pumped through 
copper tubing that was attached to the sampling point 
with hose fittings. The copper tubing was used to avoid 
contamination by chlorofluorocarbons that might 
diffuse through the tygon tubing used for chemical 
samples. Samples for CFCs were collected in five  
62-mL ampoules that had been pre-flushed with 
ultrapure nitrogen gas for 1 minute to exclude 
atmospheric gases. The ampoules were then flushed 
with well water for several minutes before being filled 
and sealed with an oxygen-MAPP gas torch. Samples 
for CFCs (CFC-11, CFC-12, and CFC-113) were 
analyzed by the USGS CFC Laboratory in Reston, 
Virginia, using purge-and-trap gas chromatography 
methods described by Busenberg and Plummer (1992).

Samples for dissolved helium (He), hydrogen 
(H2), and neon (Ne) were collected using the same 
bottles and procedures as described for the collection 
of dissolved gases. These samples were also collected 
in duplicate for quality assurance and control. Samples 
were analyzed for He by thermal conductivity detection 
at the USGS Dissolved Gas Laboratory in Reston, 
Virginia, using methods similar to those described by 
Sugisaki and others (1982). 

Samples for tritium analyses were collected in 
unrinsed 1-L polyethylene bottles. The bottles were 
bottom filled using a tygon tubing connected to the 
sampling point and allowed to overflow with several 
sample volumes of water prior to being capped. Bottles 
were sealed with conical-seal caps to minimize 
exchange with the atmosphere. These samples were 
analyzed at the USGS Tritium Laboratory in Menlo 
Park, California, by electrolytic enrichment and gas 
counting as described by Ostlund and Dorsey (1975).

Surface-Water and Ground-Water Chemistry

Selected samples were measured on site for 
dissolved oxygen, pH, specific conductance, water 
temperature, and alkalinity following procedures 
outlined by U.S. Geological Survey (1997 to present). 
Dissolved-oxygen concentrations ranged from less than 
0.1 to 8.9 milligrams per liter (mg/L); the highest 
concentrations were in the creek samples. The 
dissolved-oxygen concentrations exceeded 1 mg/L in 
water from six wells; the maximum concentration (6.6 
mg/L) was in a sample from well 53. 

The pH of all the samples ranged between 6.3 
and 8.6 (table 8, at end of report). The lowest and 
highest values, 6.3 and 8.6, respectively, do not meet 
the secondary drinking-water standard range of 6.5 to 
8.5 established for the protection of taste, odor, or 
appearance of drinking water (California Department 
of Health Services, 2003).

Specific conductance, a measurement of the 
ability of water to conduct an electrical current and an 
indicator of ionic concentration, varied widely 
depending on the type of the sample, the location, and 
the time of year. The specific conductance measured in 
stream samples ranged from 58 to 610 microsiemens 
per centimeter (µS/cm) (tables 8 and 9, at end of 
report). The lowest specific conductance values were 
measured in samples collected from creeks, lakes, and 
ponds on the Howell Mountain block. The highest 
specific conductance values were measured in samples 
collected from small culverts or tributaries to Milliken, 
Sarco, and Tulucay Creeks that drain areas of 
concentrated residential development (sites 20A, 21, 
and 9) or vineyards (sites 56, and 22B). Specific 
conductance of creek water was highest when 
streamflow was lowest. This suggests that recently 
discharged ground water makes up a greater part of 
streamflow during low-flow conditions than during 
times of high runoff. Specific conductance values in 
samples from lakes and ponds in the lower Milliken 
and Tulucay drainage basins in September 2001 ranged 
from 166 to 317 µS/cm. Samples from wells in the 
lower Milliken, Sarco, and Tulucay drainage basins in 
September and November 2001 ranged from 124 to 
1,220 µS/cm. Water from one well (61) exceeded the 
State secondary drinking-water standard of 900 µS/cm 
(California Department of Health Services, 2003).

Major-ion concentrations in surface- and ground-
water samples are plotted in a trilinear diagram  
(fig. 26). A trilinear diagram shows the proportions of 
common cations and anions for comparison and 
classification of water samples independent of total 
analyte concentrations (Hem, 1985). Trilinear diagrams 
can be used to identify groups of samples that have 
similar relative ionic concentrations (Freeze and 
Cherry, 1979). Water samples from the lower Milliken–
Sarco–Tulucay Creeks area were separated into three 
groups, each group having a different relative chemical 
composition (fig. 26).
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Group 1 includes samples from six wells (19, 45, 
67, 76, 92, and 142), four of which exceed 350 ft in 
total depth, and all four surface-water samples 
[Murphy Creek (MC), a tributary of Tulucay Creek; 
Dairy Creek (DC), a tributary of Sarco Creek; and at 
two sites (site 33/MCW and site 37/MCH) along 
Milliken Creek]. Wells 45, 76, 92, and 142 are located 
close to creeks. Group 1 samples can be characterized 
as a mixed cation-bicarbonate type water. Sodium was 
the predominant cation in all group 1 water samples. 
Samples in this group had relatively low ionic 
concentrations compared with samples in groups 2 and 
3. Dissolved-solids concentrations (solids, sum of 

constituents) for the creek samples ranged from 128 to 
164 mg/L and for ground-water samples ranged from 
144 to 282 mg/L (compared with the median of 282 
mg/L for all 15 well samples).

Group 2 includes samples from three wells (22, 
36, and 100, all having total depths of less than 250 ft) 
in the southeastern part of the study area (fig. 25). The 
chemical composition of this group is characterized as 
a calcium-magnesium bicarbonate (two samples) or a 
calcium-magnesium mixed anion type water (one 
sample). The dissolved-solids concentrations for this 
group, which  were higher than those for group 1, 
ranged from 217 to 435 mg/L.
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Figure 27.  Relation between delta deuterium and delta oxygen-18 in water samples for the lower Milliken–Sarco–Tulucay Creeks area, southeastern 
Napa County, California. A, all water samples. B, enlargement of part of figure 27A. C, creek samples grouped by month. D, creek samples for March and 
April 2001 grouped by range. E, ground-water samples and selected surface-water samples.



Group 3 includes samples from six wells (14, 29, 
43, 53, 61, and 95). Five of the wells are located in or 
within 1 mi of the hilly region in ground-water storage 
unit 2 referred to as the Cup and Saucer (Johnson, 
1977). Group 3 samples are sodium-bicarbonate type 
water (fig. 26). Most samples in this group had higher 
ionic concentrations than the samples in groups 1 and 
2. Dissolved-solids concentrations ranged from 285 to 
732 mg/L. Concentrations of sodium ranged from 51 to 
247 mg/L and were higher compared with those in the 
samples from groups 1 and 2. Samples from wells in 
group 3 had the highest concentrations of chloride (175 
mg/L in the sample from well 61), fluoride (1.5 mg/L 
in the sample from well 61), and sulfate (80 mg/L in 
the sample from well 95).

Boron concentrations in samples from wells 14 
and 61 were 1.4 mg/L (1,440 micrograms per liter  
[µg/L]) and 11 mg/L (11,000  µg/L), respectively. 

These concentrations exceeded the California 
Department of Health Services action level (AL) of 1 
mg/L (California Department of Health Services, 
2002). The high boron concentration in well 61, as well 
as a strong hydrogen sulfide odor noted at the time of 
sampling and the overall chemical composition of the 
sample, indicates that the chemical composition of 
water in this well is similar to the composition of the 
samples collected in 1950 from two wells in the same 
area (Kunkel and Upson, 1960). Water from wells 
identified as State well numbers 5N/3W-6N2 and -6P1 
had boron concentrations in 1950 of 18 and 8 mg/L, 
respectively (Kunkel and Upson, 1960). Wells 5N/3W-
6N2 and -6P1 were of comparable depth to well 61 
(completed depth 260 ft) at 205 and 285 ft, 
respectively, suggesting that aquifers underlying the 
diatomaceous deposits of the Sonoma Volcanics in this 
particular area yield poor quality water.
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The concentration of arsenic in samples from 
wells 29, 36, 43, 45 and 76 ranged from 11 to 67 µg/L. 
These concentrations exceeded the primary maximum 
contaminant level (MCL) of 10 µg/L (U.S. 
Environmental Protection Agency, 2002). Wells 43, 45, 
and 76 are located in the northwestern part of the study 
area near the Soda Creek Fault, where deep up-flow of 
ground water along the fault may account for the 
relatively high concentration of arsenic in these well 
samples compared with that in other well samples from 
the study area. 

Samples from several wells contained dissolved 
iron and manganese in concentrations exceeding the 
secondary Federal and State MCL of 300 µg/L for iron 
and 50 µg/L for manganese (U.S. Environmental 
Protection Agency, 2002; California Department of 
Health Services, 2003).

Variations in ground-water composition within 
the study area can be summarized as follows: 
1. Ground water from the perimeter of the study area, 

nearest recharge areas in the Howell Mountains, 
generally was less mineralized than ground water 
closer to the central part of the study area. Surface-
water and ground-water samples from the 
perimeter of the area can be characterized as 
calcium-magnesium bicarbonate composition,  
low dissolved solids, and relatively high silica 
concentrations compared with samples from other 
parts of the study area. 

2. Ground water in the southeastern part of the lower 
Tulucay drainage basin contains higher 
percentages of calcium and magnesium (greater 
hardness), slightly lower percentages of 
bicarbonate, and intermediate dissolved solids, 
compared with ground water in other parts of the 
study area.

3. Ground water in the central part of the study area, 
centered near the Cup and Saucer area, is 
characterized by higher dissolved-solids 
concentrations, a higher percentage of sodium, a 
higher percentage of chloride or sulfate, and 
higher concentrations of boron than ground water 
from areas closer to the Howell Mountains. 
Ground water from three wells (14, 61, 100), 
ranging in total depth from 228 to 260 ft, have the 
highest dissolved solids (all greater than 400 
mg/L) and highest chloride concentrations (54 to 
175 mg/L). These three wells are all located within 

about 0.5 mi of Coombsville Road and Fourth 
Avenue. 

4. Ground water having high arsenic concentrations 
may be related to deep upward circulation of 
ground water along the Soda Creek Fault. Water 
samples with the highest arsenic concentrations 
(16 to 67 µg/L) came from three wells located 
within 0.5 mi of the Soda Creek Fault in the 
northwest part of the area.

5. Water in contact with volcanic rocks often has high 
concentrations of dissolved boron, iron, and 
manganese (Hem, 1985).  The volcanic rocks that 
underlie the study area are probably the source of 
the observed high concentration of the 
constituents.

Oxygen-18 and Deuterium

Water samples were collected from selected sites 
in the study area for analysis of oxygen-18 (18O) and 
deuterium (2H). Oxygen-18 and deuterium data can 
provide information on the source and movement of 
ground water.

Background

Oxygen-18 and deuterium are naturally 
occurring stable isotopes of oxygen and hydrogen. The 
abundance of oxygen-18 and deuterium relative to 
lighter oxygen-16 (16O) and hydrogen (1H) atoms can 
be used to help infer the source and the evaporative 
history of water. Oxygen-18 and deuterium abundances 
are expressed in delta notation (δ as per mil (parts per 
thousand [‰]) differences in the ratios of 18O/16O and 
2H/1H in samples relative to a standard known as 
Vienna Standard Mean Ocean Water (VSMOW) (Gat 
and Gonfiantini, 1981):

and

δ
18O

O18 O16
⁄( )sample

O18 O16
⁄( )VSMOW

---------------------------------------------------- 1– 1 000,×=

δD
H2 H1

⁄( )sample

H2 H1
⁄( )VSMOW

---------------------------------------------- 1– 1 000,×=
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Because the source of much of the world's 
precipitation is derived from the evaporation of 
seawater, the δ18O and δD composition of precipitation 
throughout the world cluster along a line known as the 
global meteoric water line (Craig, 1961)

Differences in the isotopic composition of 
precipitation occur along this line if water vapor 
originated from evaporation of cooler or warmer 
seawater (Gat and Gonfiantini, 1981). Storms that 
originate over the cold waters in the Gulf of Alaska 
have a lighter isotopic composition than storms that 
originate over warm tropical waters in the vicinity of 
Hawaii. Differences also occur as the result of moist air 
masses moving over land; as storms move inland from 
coastal areas, the concentration of heavier isotopes 
relative to lighter isotopes decreases as water 
molecules repeatedly undergo evaporation and 
condensation. In addition, precipitation that condenses 
at high altitudes and at cool temperatures tends to be 
isotopically lighter than precipitation that forms at low 
altitudes and warm temperatures (Muir and Coplen, 
1981). Water that has not undergone evaporation will 
plot near the global meteoric water line.

Stable Isotope Results

The  δ18O and δD values for the entire suite of 
water samples ranged from +4.04 to −7.95 per mil and  
−3.04 to −53.23 per mil, respectively (table 9, at end of 
report). These values plot on either side of and along 
the global meteoric water line (fig. 27A). Waters 
affected by evaporation plot to the right of the meteoric 
water line; the sample from a small artificial 
impoundment, designated as Van Koten pond for the 
purposes of this report, has the isotopically heaviest 
(least negative) water (δ18O and δD values, +4.04 and  
−3.04 per mil, respectively) and exemplifies the effect 
of evaporation. The sample from well 61, located in 
ground-water storage unit 1, was the isotopically 
lightest (most negative) water sampled (δ18O and δD 

values of −7.95 and −53.23 per mil, respectively). 
Figure 27B is an enlargement of part of the plot shown 
in figure 27A and shows in more detail the distribution 
of data for all samples except the three lake or pond 
samples that are most strongly affected by evaporation.

The δ18O and δD composition of surface-water 
samples from creeks in the lower Milliken, Sarco, and 
Tulucay drainage basins ranged from −5.11 to −7.62 
per mil for δ18O and from −37.51 to −50.54 per mil for 
δD (fig. 27C, table 9, at end of report). In contrast, the 
average δ18O and δD composition for the Napa River 
near Napa (Station number 1145800; fig. 1) for 1985-
87 was −5.64 and −37.32, respectively (Coplen and 
Kendall, 2000). The average isotopic composition of 
the Napa River is representative of the average for 
streams in the part of Napa Valley (about 218 mi2) 
upstream of station 1145800 and is heavier than the 
composition of nearly all the creek samples collected in 
the study area (fig. 27B). The creek water samples, 
excluding those from Milliken Creek, are composed of 
recently discharged ground water and seepage of 
shallow soil water (they were collected long after any 
significant rainfall). Milliken Creek is fed by controlled 
releases from Milliken Reservoir, therefore the water 
samples from this stream can contain large fractions of 
water derived from precipitation and surface-water 
runoff.

Seasonal variations in the isotopic composition 
of creek water between March 2001 and September 
2001 are illustrated in figure 27C. The isotopic 
composition of creek samples from March, April, and 
September 2001 became progressively heavier due to 
higher air and water temperatures that result in greater 
losses of lighter isotopes through evaporation. The 
isotopic composition of creek water was progressively 
lighter (more negative) from west (range 4W) to east 
(range 3W) (fig. 27D), probably because the higher 
altitude in the eastern part of the study area results in 
fractionation of the isotopes in rainfall. Evaporation 
from creeks, however, can cause isotopic 
concentrations to become heavier as water flows from 
the headwaters to locations in the western part of the 
study area.

δD δ18O 10.+=
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Figure 28.  Concentrations of chlorofluorocarbons CFC-11, CFC-12, and CFC-113 in North American air. 
(Modified from Plummer and Busenberg, U.S. Geological Survey, written commun., 2002)
The δ18O and δD composition of the samples 
from the lakes, ponds, and springs showed a wider 
variation of isotopic composition than the samples 
from the creeks, ranging from +4.04 to −7.10 per mil 
for δ18O and −3.04 to −46.90 per mil for δD (table 9, at 
end of report). Three of four lake and pond samples 
collected in September 2001 had the heaviest isotopic 
composition of any sample collected and analyzed. 
Samples from lower Lake Camille (LLC), located in 
the lower Tulucay Creek drainage basin, and from two 
private artificial ponds, Maher pond (MP), located in 
the lower Tulucay Creek drainage basin, and Van Koten 
pond (VKP), located in the Sarco Creek drainage basin, 
define an evaporative trend line (fig. 27A). The isotopic 
composition of the fourth sample collected in 
September 2001 from a pond at the Silverado Country 
Club (SCCP) plots slightly to the right of the global 
meteoric water line but within the same area of fig. 27B 
where most of the creek and ground-water samples 
plot. This sample most likely represents ground water 
pumped to fill and maintain the Silverado Country 
Club pond.

Four samples collected in January 2002 from 
three lakes, located east of the surface-water divide in 
the Howell Mountains, plot to right of the global 
meteoric water line (fig. 27E). The three samples from 
Lake Madigan and Lake Frey plot along the 
evaporative trend line and have an isotopic composition 
similar to the samples collected from Milliken Creek in 
September 2001. The fourth sample collected from 
Lake Leona, had an isotopic composition similar to 
most of the creek and ground-water samples, indicating 
that the water in this lake was relatively unaffected by 
evaporation compared with water from other sites, 
perhaps owing to recent runoff or ground-water inflow. 
Samples collected from Oak Canyon spring and 
Palmaz spring had a similar composition and plot close 
to the global meteoric water line (fig. 27B). The 
samples from Leona Lakes, Oak Canyon spring, and 
Palmaz spring probably are the most representative of 
the isotopic composition of ground-water recharge to 
the study area that originates in the Howell Mountains.
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recharge, lower Milliken–Sarco–Tulucay Creeks area, southeastern Napa County, California.
The δ18O and δD compositions of ground-water 
samples collected from wells in the study area 
generally were similar to the isotopic composition of 
the samples collected from creeks in spring 2001, 
ranging from −6.12 to −7.95 per mil for δ18O and  
−40.6 to −53.23 per mil for δD (fig. 27B; table 9, at end 
of report). The isotope samples from wells can be 
divided into two groups based on where they plot in 
figure 27E. Group I includes water samples from seven 
wells having δ18O and δD greater than −7 and −45 per 
mil, respectively. The seven wells are distributed 
throughout the study area: three in ground-water 
storage unit 1 (19, 36, and 100), one in ground-water 
storage unit 2 (29), two in ground-water storage unit 3 
(45 and 142), and one in ground-water storage unit 4 
(76). The water from well 36 had the heaviest isotopic 
composition of all ground-water samples possibly 
because of its proximity to Lake Camille, which may 
be a recharge source. The group I samples generally 
plot between the samples that are most representative 
of precipitation that recharges ground water in the 
Howell Mountains (samples from Leona Lakes, Palmaz 
spring, Dairy Creek, and Oak Canyon spring) and 

samples that were affected by evaporation (samples 
from Murphy and Milliken Creeks and from Lakes 
Madigan and Lake Frey) (fig. 27E):  the samples 
probably represent mixing of infiltrated precipitation 
and partly evaporated water in lakes in the Howell 
Mountains.

Group II consists of water samples from eight 
wells having δ18O and δD less than −7 and −47 per mil, 
respectively; samples are lighter than the group I 
samples. The eight wells in group II are distributed 
among three of the four ground-water storage units—
three in storage unit 1 (14, 22, and 61), one in storage 
unit 2 (53), and four in storage unit 3 (43, 67, 92, and 
95). Samples from five of the six wells (14, 43, 53, 61, 
and 95) having the group-II isotopic composition had a 
group-3 water-chemistry characterized by sodium-
chloride type water and high dissolved solids. Water 
from well 61 had the lightest (most negative) isotopic 
concentration and the greatest dissolved-solids 
concentration of any sample. The relatively light 
isotopic composition of the Group II samples, 
compared with that of the Group I samples, may be due 
to a mixture of water in creeks during the winter and 
Surface-Water and Ground-Water Quality 53



water recharged in the Howell Mountains or from a 
mixture of recent and older recharge due to 
precipitation during a cooler and wetter climatic 
period. Over time, the older recharge water could have 
become mineralized due to water-rock interaction or 
this older mineralized water may have originated from 
deeper ground water, possibly including geothermal 
sources. 

Ground-Water Age Dating

Water samples were collected from 15 wells and 
analyzed for dissolved gases and chlorofluorocarbons 
(CFCs). Six of those wells also were sampled for 
tritium (3H), the radioactive isotope of hydrogen. 
Concentrations of CFCs and tritium can provide 
information on the ages of the water samples, which 
can be used to infer rates of ground-water flow. 
Ground-water age, when based on measurements of the 
concentrations of a chemical or isotope, refers to the 
time elapsed since the water containing the chemical or 
isotope was recharged and isolated from the 
atmosphere. Age dating ground water requires 
matching the concentrations of a chemical or isotope in 
the water to the historical atmospheric concentrations 
of the substances. Historical atmospheric 
concentrations of both CFCs and tritium are well 
documented (Plummer and Busenberg, 2000). 
Concentrations of dissolved gases were used to 
interpret the results of CFC analyses by providing data 
to estimate recharge temperatures, quantities of excess 
air, and redox conditions.

Chlorofluorocarbons

Chlorofluorocarbons CFC-11 (CFCl3), CFC-12 
(CF2Cl2), and CFC-113 (C2F3Cl3) are stable synthetic 
organic compounds that were first produced in the 
1930s for use as refrigerants, aerosol propellants, 
cleaning agents, solvents, and blowing agents for foam 
rubber and plastics (Busenberg and Plummer, 1992). 
CFCs provide excellent tracers and dating tools for 
modern water (0- to 50-year time scale). The analytical 
detection limit of CFC-12, CFC-11, and CFC-113 in 
water is about 0.3 picogram per kilogram (pg/kg) of 
water, corresponding to water recharged in 
approximately 1941, 1947, and 1955, respectively. 

Atmospheric CFC concentrations have increased 
steadily over time with CFC-11 and CFC-113 peaking 
in North America during the early 1990s (Niwot Ridge, 
Colorado) at values of about 275 and 85 parts per 
trillion by volume (pptv), respectively (fig. 28) 
(Plummer and Busenberg, 2000). CFC-12 may have 
reached its peak concentration in North America within 
the last several years (prior to 2002) at about 545 pptv. 
Once in the atmosphere, CFCs undergo equilibrium 
partitioning with water vapor and become incorporated 
into the hydrologic cycle through precipitation.

The accuracy of CFC-determined ground-water 
ages can be limited by chemical and physical processes 
including CFC exchange between recharge water and 
the atmosphere, degradation and sorption during transit 
along ground-water flow paths, and ground-water 
mixing (Plummer and Busenberg, 2000). Local point-
source CFC contamination, for example from septic 
tanks or leaking sewer lines, also may affect the 
accuracy of CFC-determined ages. Environmental 
contamination usually is indicated by large differences 
between CFC-11, CFC-12, and CFC-113 
concentrations or CFC concentrations that are greater 
than that possible for atmospheric concentrations. If 
CFC contamination occurs, CFC-determined ages will 
be interpreted as younger than the actual ages. Young-
age bias of CFC-determined ages also can result if the 
recharge temperature and (or) recharge elevation are 
overestimated and if excess air (air entrapped in 
recharge water and transported into the saturated zone) 
is not accounted for in the age interpretation (Plummer 
and Busenberg, 2000). In contrast, CFC-determined 
ages will be interpreted as older in water from geologic 
formations that have thick unsaturated zones (greater 
than about 100 ft) because air in deep unsaturated 
zones tends to be older and therefore has lower CFC 
concentrations than the present-day atmosphere. Old-
age bias of CFC-determined ages also can result from 
underestimation of the recharge temperature and (or) 
the recharge elevation, as well as from microbial 
degradation, particularly in anaerobic (oxygen-poor), 
sulfate-reducing, or methane rich environments 
(Plummer and Busenberg, 2000). Because of the 
difficulty in accounting for all of the physical and 
chemical processes that affect the concentrations of 
CFCs in ground water, age is usually referred to as 
"model" or "apparent" age.
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Figure 30.  Tritium concentrations in samples from six wells and tritium concentrations expected in ground water in southeastern Napa County, California, 
that originated as precipitation between 1953 and 2000, southeastern Napa County, California.
Calculation of CFC-model ages requires 
estimating water temperature at the time of recharge 
and determining the amount of excess air in samples. 
The water temperature at the time of recharge is needed 
because the solubility of gases varies as a function of 
temperature and atmospheric partial pressures 
(Busenberg and Plummer, 1992). Excess air is 
important because high concentrations, common in 
fractured rock aquifers, may result in calculated CFC 
ages younger than actual ages if not taken into account 
(Busenberg and Plummer, 1992). Water temperature at 
the time of recharge can be estimated from ratios of 
nitrogen (N2) and argon (Ar) corrected for excess air. 
Calculated recharge temperatures, based on nitrogen 
and argon-gas analyses of samples from 15 wells in the 

study area, range from 10.2 to 90.7 degrees Celsius 
(°C) (fig. 29; table 10, at end of report). The high 
recharge temperature (90.7°C), combined with a high 
excess air value of almost 25 cubic centimeters per liter 
(cm3/L) of solution in the sample from well 61 is 
attributable to degassing, specifically the loss of 
nitrogen and argon, from ground water in the presence 
of high methane (14.7 mg/L) and low oxygen (less than 
0.1 mg/L) concentrations. Excluding the sample from 
well 61, the mean recharge temperature for the 
remaining 14 well samples is 15.7°C. This value agrees 
well with the 30-year (1961–90) average air 
temperature for the Napa area of 14.7°C (National 
Oceanic and Atmospheric Administration, 2002). 
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Figure 31.  Temperature logs for selected wells in the lower Milliken–Sarco–Tulucay Creeks area, southeastern Napa County, California.
(bls, below land surface)



Table 10 (at end of report) contains ranges of 
recharge dates and CFC-model ages. The ages are the 
median ground-water ages that represent the 
differences between the midpoints of the recharge 
ranges and 2001, the year of sample collection. The 
ages correspond to recharge in the 1950s through the 
1980s for all well samples. The samples representing 
the youngest waters, based on CFC-model ages, are 
from wells 29 and 53 located in ground-water storage 
unit 2; water from these wells have median ages of 21 
and 15 years, respectively. Three of four water samples 
representing median ages between 25 and 35 years old 
are from wells located near creeks in ground-water 
storage units 3 and 4 (wells 45, 76, and 92). The 
younger age of these samples may be due to infiltration 
of modern surface water. Most of the samples (nine) 
have median ages between 40 and 50 years, including 
the samples from five of six wells in ground-water 
storage unit 1 (14, 19, 36, 61, and 100). The CFC-
model ages for the samples from the shallow and the 
deep wells are similar, supporting the conclusion that 
most recharge originates in the hills on the east side of 
the study area and flows laterally into shallow and 
deeper permeable layers (fig. 9). Strong vertical mixing 
of ground water or small contributions of water from 
wells from depths below 350 ft may explain the lack of 
clear age differences between the deep and the shallow 
wells. The young age dates for the samples from wells 
29 and 53, both of which are in storage unit 2, suggest 
that the hills underlain by tuff in the Cup and Saucer 
area may be a catchment area for some local recharge.

Age dates based on CFC concentrations should 
be used with caution due to the possibility of local 
contamination of ground water by CFCs or of 
modification of CFC concentrations in the aquifer by 
geochemical, biological, or hydrologic processes 
(Busenberg and Plummer, 1992). Samples from only 
seven wells (14, 36, 43, 61, 67, 95, and 100) had fairly 
consistent age dates (varying by 10 years or less) for all 
three CFC compounds and for the three samples from 
each well. The median age dates of the samples from 
these seven wells are between 1951 and 1961, but 
comments from the USGS CFC Laboratory caution 
that the samples from wells 14, 36, 61, and 100, as 
wells as the samples from wells 45, 76, and 142, may 
have degraded, degassed, or been contaminated by 
local sources of CFCs. For example, the age date of the 
sample from well 61 may be older than its actual age 
because of CFC losses caused by degassing and (or) 
chemical degradation under reducing conditions. 

Another example is the age date of the samples from 
well 76, which contained CFC-12 in concentrations 
greatly exceeding the historical atmospheric 
concentrations of this compound; this suggests possible 
contamination from a local source. 

Tritium

Tritium (3H) is the radioactive isotope of 
hydrogen; it has a half-life of 12.43 years. Tritium, 
because of its short half-life, is useful for determining 
the age of water that generally is less than 50 years old. 
Tritium activity is measured in disintegrations per unit 
of time and is commonly reported in tritium units (TU); 
each tritium unit equals one 3H atom in 1018 atoms of 
hydrogen. Approximately 800 kg of 3H were released 
as a result of atmospheric testing of nuclear weapons 
during 1952–62 (Michel, 1976). As a result, 3H 
concentrations in precipitation and in ground water 
recharged during that time increased. Because 3H is 
part of the water molecule and its concentration is not 
affected significantly by reactions other than 
radioactive decay, 3H is an excellent tracer of the 
movement of water on time scales ranging from 0 to 50 
years before present (2002).

Tritium can be used alone to determine the age of 
water, but in some cases this yields a non-unique value. 
A specific age can be determined if the amounts of 3H 
and its radiogenic daughter, helium (3He), are 
quantified (Clark and Fritz, 1997). Samples were 
collected from six wells with the intention of using the 
tritium-helium method to determine recent ground-
water ages. However, results from analysis of dissolved 
helium (table 11, at end of report) indicated that this 
method may not yield reliable tritium-based ages 
because of the presence of helium [derived from the 
Earth's crust and mantle (terrigenic helium) ] that 
greatly exceeded concentrations derived from 
thermonuclear tritium. Elevated He concentrations and 
3He/4He ratios are common in some areas underlain by 
volcanic rocks or near fault zones; therefore, six 
samples were analyzed for tritium alone to provide 
qualitative estimates of recent ground-water ages.

Tritium concentrations expected in ground water 
in the Napa area, the source of which was  precipitation 
between 1953 and 2000, are shown in figure 30. These 
expected concentrations were calculated by 
determining the radioactive decay of tritium between 
the time that the precipitation fell and the time that the 
ground water was sampled. Historical tritium 
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concentrations were based on measured concentrations 
at several stations in North America and correlations 
with tritium concentrations in precipitation at Ottawa, 
Canada, and Vienna, Austria (Robert Michel, U.S. 
Geological Survey, written commun., 2002). Given a 
half-life of 12.43 years, ground-water samples 
collected in 2001 should have tritium levels of 0.6 TU 
if they were recharged entirely in 1952. A more recent 
recharge date (after 1952) would yield higher tritium 
levels; whereas, an older recharge date would yield 
lower levels (less than 0.6 TU). For this study, ground 
water that had 3H concentrations less than the detection 
limit of 0.3 TU was interpreted as water recharged 
prior to 1952; ground water that had detectable levels 
3H was interpreted as water recharged after 1952.

Concentrations of tritium ranged from 0.25 to 
2.12 TU in six of the ground-water samples (table 10). 
The concentrations in these samples are consistent with 
that for water recharged prior to 1956 (fig. 30), 
assuming the sampled waters are not mixtures of 
waters of two or more ages. Tritium concentrations 
ranged from 0.25 to 0.50 TU in samples collected from 
three shallow wells (22, 36, and 95), all less than 200 ft 
deep. Tritium concentrations ranged from 1.12 to 2.12 
TU for three deeper wells (29, 76, and 142), all greater 
than or equal to 350 ft in depth. The three shallow wells 
are perforated in fractured volcanic rocks and volcanic 
tuff. The low concentrations of tritium in water from 
these three wells may indicate that the water is 
relatively old and unmixed compared with water from 
the three deep wells, possibly owing to longer travel 
paths or slow movement through geologic units having 
low hydraulic conductivity. The higher concentrations 
of tritium in the three deep wells may be the result of 
the mixing of younger ground water with older ground 
water. The deep wells have long perforated sections in 
volcanic sediments or alluvium. Wells 76 and 142 are 
located less than 0.25 mi from creeks, and well 29 is 
located in an area that may receive local runoff from 
surrounding hills, which may be the sources of the 
recent recharge to these wells. Tritium ages for water 
from wells 36, 95, and 142 are in fair to good 
agreement with the CFC-model ages of the early 1960s 
or earlier.

Water Temperature 

Ground-water temperatures were measured at the 
land surface in water samples pumped from 15 wells; 
water-temperature logs were made from the water 
surface to the bottom of 11 other wells. The sample 
temperature measurements were made after several 
minutes of pumping, when temperatures were stable 
and measurements were within 0.5°C. The temperature 
logs were made using a precision thermistor suspended 
on a calibrated 4-conductor cable. The number and 
spacing of measurements were chosen on the basis of 
the total depth of the water-filled section of the well 
and the rate of temperature change with depth. 
Resistance at discrete depths was recorded after the 
thermistor output stabilized. The recorded resistance 
was converted to temperature using a polynomial 
calibration curve. This system provides temperature 
measurements accurate to 0.1°C.

The temperatures ranged from 17.5 to 27.0°C in 
the samples pumped from wells that ranged from 93 to 
500 ft in depth. The maximum temperatures in the 11 
wells that were logged ranged from 18.5 to 30.5°C. The 
temperature logs are for depths ranging from 68 to 592 
ft; in all cases, the maximum temperature was recorded 
at the bottom depths. Temperature logs for seven wells 
are shown in figure 31. Temperature logs are not shown 
for the remaining four logged wells because they had 
short water-filled sections that had less than 3°C of 
temperature variation.

The occurrence of warm ground water in some 
areas of Napa County has been known since the 1800s. 
Kunkel and Upson (1960) cite ground-water 
temperatures of as much as 60°C in wells completed in 
the Sonoma Volcanics northwest of the study area. The 
mean annual air temperature is about 14.7°C. Shallow 
ground water typically has a temperature close to the 
mean annual air temperature. Ground-water 
temperatures rise with depth owing to the prevailing 
geothermal gradient. Todd (1980) cites an average 
geothermal gradient of 1°C per 100 ft. On the basis of a 
linear best-fit correlation of temperature as related to 
depth, the geothermal gradient in the study area is 
about 2°C per 100 ft from a base temperature of about 
16°C. The local geothermal gradient is approximately 
twice the average for continental temperate zones 
worldwide.

All the wells having depths greater than 400 ft 
had water temperatures higher than 22°C. For the 22 
sites for which well depths and water temperatures 
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were available, the estimated temperatures for depths 
of 500 ft below land surface, based on the bottom-hole 
temperature and a gradient of 0.02°C per foot, ranged 
from 22 to 29°C. Nineteen of the 22 sites have 
estimated temperatures greater than or equal to 25°C. 
The temperatures for the three sites that had  lower 
temperatures ranged from 22 to 24°C. The 
temperatures at two of these three sites, which are 
located in the northern part of study area, probably are 
cooled by recharge from nearby perennial streams. 
Although the estimated temperatures at depths of 500 ft 
below land surface are fairly uniform throughout the 
study area, the highest temperatures (27–29°C) were 
from wells in the southern half of the study area, 
primarily in the northern and eastern parts of storage 
unit 1. The area that had the highest temperatures has 
diatomaceous sediments at the surface. The 
diatomaceous sediments have low permeability and 
restrict vertical flow. The lack of recharge may be a 
contributing factor to the high ground-water 
temperatures.

In many areas, ground water having elevated 
temperatures correlates with poor water quality. This is 
because the solubility of most common minerals 
increases with temperature. Thermal waters often 
contain trace elements such as arsenic, fluoride, and 
boron in concentrations that exceed drinking-water 
standards (Hem, 1985). No strong correlation between 
water chemistry and temperature was evident for the 15 
wells sampled in the study area.

The deepest well sampled for water quality is 
500 ft deep and is screened in shallow formations. 
Water in deep wells that were not sampled may be 
30°C or higher and the chemical quality may be 
diminished. The uniformly high water temperatures at 
depth in the study area could place a depth limitation 
on high quality ground water and limit the total amount 
of useable ground water in storage.

Temperature logs for wells 5N/3W-7G3, 5N/4W-
14J3, 6N/4W-22H3, and 6N/4W-23J1 show isothermal 
or near isothermal sections over lengths of 100 to 200 
ft. These isothermal sections are likely caused by 
lateral ground-water flow that masks the conductive 
temperature gradient. The isothermal sections in wells 
6N/4W-22H3 and 23J1, which are in the northern part 
of the study area, are from 150 to 350 ft and 300 to 500 
ft, respectively. The isothermal sections in wells 
5N/3W-7G3 and 5N/4W-14J3, which are in the 
southern part of the study area, are shallower (between 
depths of 50 to 200 ft). The differences in the depths of 

the isothermal sections may be due to differences in the 
depths of the geologic units that have  the highest 
hydraulic conductivity; thicker and deeper in the 
northern part and thinner and shallower in the southern 
part. All four logs are consistent with a conceptual 
model of ground-water flow depicting recharge in the 
Howell Mountains, downward percolation of recharge 
water to permeable zones, and lateral flow away from 
the mountain front toward the Napa River (fig. 9).

SUMMARY AND CONCLUSIONS

The entire study area is underlain by the Sonoma 
Volcanics, a geologic formation consisting of a 
complex sequence of volcanic rocks and volcanic 
sedimentary units. The volcanic rocks are covered in 
places by thin clastic sedimentary formations. In 
general, the geologic units have low hydraulic 
conductivity, which inhibits recharge and limits well 
yields. Lithologic variations in the study area affect 
well productivity and water quality. Areas underlain by 
hard rock formations at shallow depths are more likely 
to have low well yields and to be more adversely 
affected by declining water levels (common in storage 
units 1, 2, and 3) than areas underlain by thick 
unconsolidated materials (typical in storage unit 4).

The predominant source of local recharge to the 
ground-water system is precipitation falling within the 
Milliken, Sarco, and Tulucay Creeks drainage basins; 
however, a small amount of the recharge may be from 
infiltration of water piped into the area from sources 
external to the drainage basins and from local sources 
including septic tank leakage. The principal source of 
ground-water replenishment to the study area is lateral 
flow of ground water that is recharged in the Howell 
Mountains to the east of the study area. Additional 
ground water enters the study area by inflow through 
the permeable alluvium along parts of the northwestern 
boundary of the study area. The amount of inflow 
varies depending on the local distribution of hydraulic 
heads. In 2000, ground-water outflow across the 
western boundary exceeded inflow by an estimated 600 
acre-ft/yr. Precipitation over the entire Milliken, Sarco, 
and Tulucay Creeks drainage basins totals an estimated 
69,000 acre-ft/yr. Nearly half of this amount (29,000 
acre-ft/yr) flows out of the study area as surface-water 
discharge to the Napa River. Evapotranspiration from 
the drainage basins is estimated to be about 34,000 
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acre-ft/yr. This leaves 6,000 acre-ft/yr residual, but 
because of the uncertainity in estimates of 
precipitation, runoff, and evapotranspiration, this value 
is not a precise estimate of potential ground-water 
recharge and should not be construed as the safe yield 
for the study area.

Population and agricultural irrigation have 
increased substantially in the study area since 1975. An 
estimated 16,500 people lived in the area at the time of 
the 2000 census, an increase of 21 percent since 1975. 
About 4,800 people living in the area rely solely on 
ground water from individual private wells. Vineyards 
are the predominant use of agricultural land; in 2000, 
about 2,400 acres were cultivated. Increases in 
population and in irrigation for grape production in the 
past few decades have increased water demand. 
Ground-water pumpage was estimated to be about 
3,000 acre-ft/yr in 1975; by 2000, it was about 5,350 
acre-ft/yr, an increase of about 80 percent but could be 
as much as 7,100 acre-ft/yr. Ground-water pumpage for 
domestic use, improved open-space irrigation, and 
agriculture was estimated to be about 27, 29, and 43 
percent of the total pumpage, respectively.

Ground-water pumping has produced dramatic 
changes in hydraulic heads within the study area. 
Under pre-pumping conditions, hydraulic heads 
probably were highest around the perimeter of the area, 
and ground water generally flowed westward toward 
the Napa River from recharge areas in the mountains 
on the north, east, and south sides. Under present-day 
conditions, ground-water pumping has reduced 
hydraulic heads sufficiently to form three large ground-
water level depressions within the study area. Under 
current (2001–2002) conditions, ground water flows 
from the perimeter predominantly toward the hydraulic 
depressions. A comparison of maps of hydraulic heads 
in 1975 and in 2001 showed that water levels increased 
in much of the western part of the area but declined by 
50 to 125 ft in pumping depressions in the central and 
eastern parts of the study area These two pumping 
depressions coincide with the areas having the highest 
density of active or potentially active wells in study 
area. Water levels declined by 25 to 50 ft in a third 
pumping depression, which is located in the 
northwestern part of the study area. Long-term 
hydrographs for wells in the study area indicate that the 
greatest rate of decline occurred after the early 1970s 
and coincides with an increase in the number of wells 

drilled in the study area. Declining ground-water levels 
evident over a large part of the Milliken, Sarco, and 
Tulucay Creeks area is an indication that current 
(2000–2002) ground-water use exceeds average 
ground-water replenishment.

The chemical quality of ground water in the 
study, which was based on the water samples collected 
from 15 wells, generally is acceptable. The water from 
some wells, however, contains one or more constituents 
in excess of the recommended standards for drinking 
water. Total dissolved solids ranged from 144 to 732 
mg/L; water in one sample exceeded the recommended 
standard of less than 500 mg/L. Arsenic concentrations 
ranged from less than 2 to 67 µg/L; concentrations in 
samples from five of the wells exceeded the standard of 
less than 10 µg/L. Samples from three wells located in 
the northwestern part of the study area, close to the 
Soda Creek Fault, had arsenic concentrations greater 
than 15 µg/L. The source of the arsenic may be ground 
water that circulates deeply along the fault zone. 
Samples from two wells located in the southern part of 
the study area had boron in excess of 1 mg/L. Water in 
samples from five wells had concentrations of iron that 
exceed the secondary drinking-water standard of 300 
µg/L. Water samples from 12 of the 15 wells contained 
concentrations of manganese that exceed the secondary 
drinking-water standard of 50 µg/L. The arsenic, boron, 
iron, and manganese probably are derived from 
minerals in the volcanic rocks or from the deeper and 
older rocks of the Franciscan Complex or Great Valley 
Sequence.

The observed variations in the chemical 
composition of ground water are consistent with that 
shown by the conceptual model of the study area which 
shows recharge in the Howell Mountains and lateral 
inflow around the northern, eastern, and southern parts 
of the study area. As ground water moves into and 
through the study area it reacts with and dissolves 
minerals in the rocks and sediments along the flow 
path, increasing the concentrations of some elements. 
The samples with the highest concentrations of 
dissolved solids were from wells in the central part of 
the study area in and around the Cup and Saucer area. 
Major ion compositions in samples from storage units 
1 and 3 are variable, but the ranges in variation overlap 
to a considerable degree. This suggests that recharge 
water to both areas is chemically similar and that 
similar reactions take place along ground-water flow 
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paths in both areas. The lack of chemical distinctions 
between water from storage units 1 and 3 is consistent 
with the hydraulic connections between the two storage 
units, which behave as one contiguous ground-water 
reservoir.

The maximum ground-water temperatures 
measured in 15 samples pumped from wells and from 
11 temperature logs ranged from 17.5 to 30.5°C in 
wells that ranged from 68 to 592 ft deep. The 
temperature gradient for the study area was calculated 
to be about 0.02°C per foot, approximately double the 
average for continental United States. The deepest 
temperature logs suggest that temperatures at depths 
greater than 600 ft may exceed 30°C in parts of the 
area. No correlation between temperature and chemical 
composition is apparent for the 15 ground-water 
samples; but as a general principal, the solubilities of 
inorganic compounds increase with increasing 
temperatures, except for bicarbonate. On the basis of 
this general principal, ground water at depths greater 
than 600 ft in parts of the study area may contain 
objectionable concentrations of some constituents. 
Abnormally high water temperatures may limit the use 
of ground water in some parts of the study area. 

Ratios of the stable isotopes of hydrogen and 
oxygen showed a greater range in the surface-water 
samples than in the ground-water samples; this is 
because the surface-water samples were affected by 
evaporation, which concentrates the heavier isotopes. 
Samples from lakes, ponds, and Milliken Creek 
(downstream from Milliken Reservoir) collected 
during the warmest and driest part of the year had the 
heaviest isotopic ratios because of evaporation. Most of 
the other surface-water samples, including those from 
unregulated creeks and springs, plot along or close to 
the global meteoric water line. The isotopic ratios of 
the ground-water samples plot in two distinct groups (I 
and II) along the global meteoric water line. Samples in 
group I plot between the slightly lighter samples from 
springs and the slightly heavier samples from Milliken 
Creek. The waters in group I samples probably are 
mixtures of precipitation that infiltrated in the Howell 
Mountains and infiltrated surface water affected by 
evaporation. The group II samples are lighter than the 
group I samples and probably were mixtures of 
precipitation that infiltrated in the Howell Mountains 
and winter streamflow or water that was recharged 
during an earlier time when climatic conditions were 
cooler than at present. Most of the group II samples 
came from wells that also produced water with higher 

dissolved-solids concentrations than the wells in group 
I. The higher dissolved-solids concentrations are an 
indication that these waters have been in the ground-
water system longer than waters with lower dissolved-
solids concentrations.

Ground-water ages based on chloroflurocarbon 
and tritium analyses ranged from 15 to about 50 years 
before present (2002). These ages, especially the CFC-
determined ages, should be used with caution because 
the actual ages may have been overestimated or 
underestimated because of difficulties in accounting for 
all the geochemical, biological, and hydrologic 
processes. Samples for age dating probably were 
mixtures of waters of different ages because most of 
the wells available for sampling for this study were 
constructed with gravel packs and long screens open to 
the geologic formation. The presence of tritium and 
CFCs in water from the study area is evidence that 
modern recharge (post 1950) does take place.

The results of this study indicate that ground 
water is being depleted under current pumping and 
recharge conditions. To achieve a hydrologic balance 
that stops ground-water level declines, it would be 
necessary to supply additional water to the area or to 
decrease the amount of ground-water withdrawn. If 
ground-water levels continue to decline, especially near 
the western boundary of the area, additional ground 
water may flow into the area from the main part of 
Napa Valley. However, increasing ground-water inflow 
from the west probably would reduce future water-level 
declines in the study area but would not increase heads 
in the main pumping depressions along Hagen Road 
and in the Coombsville area.

The area of this current (2002) study was 
subdivided by Johnson (1977) into four ground-water 
storage units on the basis of topography and geology. 
Results of this current study found evidence that 
storage units 1 and 3 are not hydraulically separate. 
The low hydraulic conductivity of most of the geologic 
units in  the study area greatly restrict the feasibility of 
artificial recharge through wells or from surface 
retention facilities. Encouraging reductions in ground-
water pumping by supplying imported water or 
reclaimed water to users in and near the pumping 
depressions might hold the greatest promise of 
reducing or reversing ground-water level declines. 
Small improvements to the hydrologic balance may be 
made by increasing recharge along streams by building 
a number of retention dams, directing water from 
agricultural subdrains to infiltration ponds rather than 
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to storm drains or streams, or increasing the use of 
best-management practices for irrigation of agricultural 
lands.

Hydrologic monitoring cannot improve the water 
balance of an area, but data from monitoring programs 
can be used to better understand how a particular 
hydrologic system functions and to determine changes 
that take place in the system in response to water-
resource use. The long-term records of ground-water 
levels in the study area were critical for analysis of 
present-day conditions and changes that have happened 
over the past few decades. Likewise, land-use, surface-
water discharge, and climatological data are critical for 
understanding the water balance.

Most wells in the study area were constructed 
with gravel packs and long screens open to the geologic 
formation to maximize well yield. This type of well 
construction is not optimal for ground-water 
monitoring because depth-dependent differences in 
hydraulic head, water chemistry, and ground-water age 
cannot be distinguished. Future monitoring of the 
ground-water system can be improved by using wells 
perforated at short depth intervals, including the 
shallow wells (100 to 200 ft); intermediate depth wells 
(greater than 200 to 400 ft); and deep wells (greater 
than 400 ft). Because locating existing supply wells 
with these characteristics may not be possible, it would 
be necessary to drill new wells specifically for 
monitoring. The new monitoring wells can be drilled 
and constructed to tap and isolate different depth zones 
to provide information on vertical variations in 
hydraulic head and water quality.

A continuation of the semi-annual water-level 
measurements in the current (2002) network of about 
10 wells may provide enough data to track changes in 
the ground-water system over periods of a few years. 
The timing of the annual maximum and minimum 
water levels in any given year varies depending on the 
timing and quantity of precipitation and pumping 
during the antecedent period. Data from the use of 
continuous water-level monitoring at some wells may 
help to accurately identify seasonal fluctuations in 
water levels. To prepare maps of hydraulic heads would 
require a larger number of monitoring wells. Ground-
water level measurements made on a 5-year cycle in a 
network similar to that used for this and earlier studies 

(consisting of more than 100 wells) would provide 
sufficient data for constructing hydraulic-head maps 
and water-level change maps. These maps could be 
used to determine the effectiveness of water-
conservation programs or of the use of imported water 
for reducing local ground-water use in parts of the 
study area.
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Table 1. Summary of land-use change in the lower Milliken–Sarco–Tulucay Creeks area, southeastern Napa County, California, 1958–2000

[See figure 2 for distribution of land use in 2000. <, actual value is less than value shown]
Land-use category

Total acreage inventoried
Percent
change1958

Percent of 
total

2000
Percent of 

total

Urban (residential, commercial, and industrial) 2,252 20 3,567 31 +58

Improved open space (golf course, cemetery) 120 1 391 4 +226

Irrigated agriculture with residential (vineyard) 586 5 2,369 21 +304

Non-irrigated agriculture with residential (grassland, pasture) 1,340 12 388 3 –71

Unimproved open space with residential 7,023 62 4,562 40 –35

Surface water (ponds, lakes) 30 <1 74 <1 +147

Total 11,351 100 11,351 100
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See footnotes at end of table.

Table 2. Streamflow measurements, gain or loss of streamflow between stations, flow distance between stations, and rate of gain or loss of streamflow 
between stations at sites along Milliken, Sarco, and Tulucay Creeks and their tributaries, southeastern Napa County, California, April 17–26, 2000—
Continued

Station Streamflow Measurement 
method

Measurement 
rating

Gain (+) or 
loss (–) of 

streamflow 
between 
stations

(acre-ft/d)

Flow
distance 
between 
stations

(mi)

Rate of gain (+) 
or loss (–) of 
streamflow 

between 
stations

[(acre-ft/d)/mi]
Station 

identifier
Location (ft3/s) (acre-ft/d)

Milliken Creek Drainage Basin—Silverado Trail tributary

36 2200 block of Silverado Trail, 0.7 mi 
north of West Trancas Road (near old 
gage site 11458120) < 0.5 < 0.1 estimated poor na na na

Milliken Creek Drainage Basin—Atlas Peak Road tributary

30 Atlas Peak Road, 0.6 mi north of Westgate 
Drive 0.11 0.2 float poor na na na

29 Atlas Peak Road 0.04 0.1 volumetric poor –0.1 0.6 –0.2

Milliken Creek Drainage Basin—Silverado Country Club tributary

5 East of Hillcrest Drive near Westgate 
Drive 0.02 < 0.1 float poor na na na

6A West of Hillcrest Drive near Westgate 
Drive 1 0.11 1 0.2 flume/float good na < 0.1 na

Milliken Creek Drainage Basin—Hillcrest Drive tributary

3 2100 block Monticello Road 0.00 0.00 observed na na na na

4 Silverado Country Club, east of Hillcrest 
Drive, near St. Andrews Drive 0.04 0.1 flume good +0.1 0.4 +0.2

Milliken Creek Drainage Basin—Milliken Creek main stem

31 0.5 mi northeast of Westgate Drive 6.67 13.2 pygmy fair na na na

32 0.4 mi northeast of Westgate Drive 6.99 13.8 pygmy fair +0.6 0.1 +6.0

34 0.2 mi northeast of Westgate Drive 7.07 14.0 pygmy good +0.2 0.2 +1.0

33 Westgate Drive bridge 6.76 13.4 pygmy good –0.6 0.2 –3.0

38 Altas Peak Road 8.53 16.9 pygmy fair +3.5 1.2 +2.9

37 Hedgeside Avenue (old gage site 
11458100) 8.19 16.2 pygmy good –0.7 0.4 –1.8

35 West Trancas Road bridge 9.15 18.1 pygmy good +1.9 1.0 +1.9

Sarco Creek Drainage Basin—Hagen Road tributary, Third Avenue branch, south fork

24 0.2 mi east of 2200 block Third Avenue 0.05 0.1 estimated poor na na na

52 2200 Third Avenue < 0.01 < 0.1 estimated poor 2 <–0.1 0.2 2 <–0.5

25 Unnamed tributary, west of Third Avenue 
above confluence with Third Avenue 
branch, south fork 0.05 0.1 estimated poor na na na

Below confluence 3 4 < 0.06 4 0.1 na na 2 + 0.1 0.2 2 +0.5

22A 2400 block Third Avenue 0.01 < 0.1 estimated poor 2 <–0.1 0.1 2 < –1.0

Table 2. Streamflow measurements, gain or loss of streamflow between stations, flow distance between stations, and rate of gain or loss of streamflow 
between stations at sites along Milliken, Sarco, and Tulucay Creeks and their tributaries, southeastern Napa County, California, April 17–26, 2000

[See figure 10 for station locations. Measurement rating: excellent (less than 2 percent error), good (2 percent to less than 5 percent error), fair (5 to 8 percent 
error), poor (greater than 8 percent error). ft3/s, cubic foot per second; acre-ft/d, acre-foot per day; mi, mile; (acre-ft/d)/mi, acre-foot per day per mile. <, actual 
value is less than value shown; na, not applicable]
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Sarco Creek Drainage Basin—Hagen Road tributary, Third Avenue branch, middle fork

23 NW 1/4, Section 5, T5N, R3W 0.00 0.0 observed na na na na

Sarco Creek Drainage Basin—Hagen Road tributary, Third Avenue branch main stem

51 SE 1/4, Section 31, T6N, R3W 0.02 < 0.1 flume fair na na na

22B 2400 block Third Avenue < 0.05 < 0.1 estimated poor 2< +0.1 0.3 2< +0.3

22A/22B Below confluence 5 6 < 0.06 6 0.1 na na 2 +0.1 na na

26A Third Avenue and Hagen Road 7 0.12 7 0.2 flume good 2 +0.1 0.5 2 +0.2

Sarco Creek Drainage Basin—Hagen Road tributary, Napa Valley Country Club tributary

55 NW1/4, Section 6, T5N, R3W 0.00 0.0 observed na na na na

27 Above confluence with Hagen Road 
tributary main stem 0.05 0.1 flume fair +0.1 0.8 +0.1

Sarco Creek Drainage Basin—Hagen Road tributary main stem

28A NE 1/4 Section 31, T6N, R3W 0.06 0.1 flume fair na na na

26B East branch Hagen Road tributary 8 0.20 8 0.4 pygmy/flume 8 poor/fair +0.3 0.6 +0.5

26A/26B Below confluence 9 10 0.32 10 0.6 na na 2 +0.2 na na

9 Grange Hall 0.31 0.6 pgymy poor 2 0.0 0.8 2 0.0

Sarco Creek Drainage Basin—La Grande Avenue/Mt. George Avenue tributary, north branch

8A SW 1/4 Section 30, T6N, R3W 0.01 < 0.1 estimated poor na na na

Sarco Creek Drainage Basin—La Grande Avenue/Mt. George Avenue tributary main stem

7B Vichy Avenue bridge 0.18 0.4 flume poor na na na

Sarco Creek Drainage Basin - Sarco Creek main stem

2 SW 1/4 Section 19, T6N, R3W 2.14 4.2 pgymy good na na na

1 Langley Park 8.00 15.8 estimated poor 2 +11.6 0.8 2 +14.5

7A Vichy Avenue bridge, east side 2.03 4.0 pgymy good 2 –11.8 0.6 2 –19.7

10 Vichy Avenue bridge, west side 0.90 1.8 pgymy good –2.2 na na

11 Silverado Trail bridge 1.14 2.2 pygmy poor +0.4 1.4 +0.3

Tulucay Creek Drainage Basin–Murphy Creek tributary, Wild Horse Valley Road branch

14 Wild Horse Valley Road 0.04 0.1 flume good na na na

15 Mustang Road 0.06 0.1 flume good < +0.1 0.6 < +0.1

Table 2. Streamflow measurements, gain or loss of streamflow between stations, flow distance between stations, and rate of gain or loss of streamflow 
between stations at sites along Milliken, Sarco, and Tulucay Creeks and their tributaries, southeastern Napa County, California, April 17–26, 2000—
Continued

Station Streamflow Measurement 
method

Measurement 
rating

Gain (+) or 
loss (–) of 

streamflow 
between 
stations

(acre-ft/d)

Flow
distance 
between 
stations

(mi)

Rate of gain (+) 
or loss (–) of 
streamflow 

between 
stations

[(acre-ft/d)/mi]
Station 

identifier
Location (ft3/s) (acre-ft/d)

See footnotes at end of table.
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Tulucay Creek Drainage Basin—Murphy Creek tributary main stem

16 Mustang Road 0.38 0.8 pygmy poor na na na

50 Coombsville Road 0.30 0.6 pygmy fair –0.2 0.9 –0.2

Tulucay Creek Drainage Basin—Spencer Creek tributary main stem

12 SW 1/4, Section 16, T5N, R3W 0.10 0.2 estimated poor na na na

13 Green Valley Road 0.29 0.6 pygmy fair 2 +0.4 1.4 2 +0.3

Tulucay Creek Drainage Basin—Third Avenue tributary, west culvert

20A Above confluence with Third Avenue 
tributary main stem 0.04 0.1 flume good na na na

Tulucay Creek Drainage Basin—Third Avenue tributary main stem

18 Kirkland Road 0.05 0.1 estimated poor na na na

19 East Third Avenue 0.04 0.1 flume good 2 0.0 0.1 2 0.0

20B Above confluence with Third Avenue 
tributary west culvert 0.04 0.1 flume good 0.0 0.7 0.0

20A/20B Below confluence 11 12 0.08 12 0.2 na na 2 +0.1 na na

Tulucay Creek Drainage Basin—Kreuse Creek tributary main stem

49A Fourth Avenue 0.01 < 0.1 estimated poor na na na

48 Los Robles Drive 0.00 0.0 observed na 2 <–0.1 0.9 2 <–0.1

Tulucay Creek Drainage Basin—Marie Creek tributary, Penny Lane branch

40 Penny Lane 0.02 < 0.1 flume fair na na na

44A Shurtleff Park above confluence with 
Marie Creek tributary 0.10 0.2 pygmy poor +0.1 0.5 +0.2

Tulucay Creek Drainage Basin—Marie Creek tributary main stem

46A SW 1/4, Section 18, T5N, R3W 0.30 0.6 pygmy poor na na na

42A Lower Lake Camille, west spillway 0.15 0.3 pygmy poor 13 na na 13 na

43A Shurtleff Park above confluence with 
Penny Lane branch 0.01 < 0.1 estimated poor 2 –0.2 0.8 2 –0.2

44A/43A Below confluence 14 15 0.11 15 0.2 na na 2 +0.1 na na

39 Terrace Drive 0.00 0.0 observed na 2 –0.2 0.4 2 < –0.5

Table 2. Streamflow measurements, gain or loss of streamflow between stations, flow distance between stations, and rate of gain or loss of streamflow 
between stations at sites along Milliken, Sarco, and Tulucay Creeks and their tributaries, southeastern Napa County, California, April 17–26, 2000—
Continued

Station Streamflow Measurement 
method

Measurement 
rating

Gain (+) or 
loss (–) of 

streamflow 
between 
stations

(acre-ft/d)

Flow
distance 
between 
stations

(mi)

Rate of gain (+) 
or loss (–) of 
streamflow 

between 
stations

[(acre-ft/d)/mi]
Station 

identifier
Location (ft3/s) (acre-ft/d)

See footnotes at end of table.
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Tulucay Creek Drainage Basin—Tulucay Creek main stem

17 Fourth Avenue 0.66 1.3 pgymy good na na na

45 Shurtleff Avenue. 1.04 2.1 pygmy fair +0.8 1.4 +0.6

41 Tulucay Creek at Napa (discontinued 
stream gage 11458350) 2.08 4.1 pygmy good +2.0 0.7 +2.9

Table 2. Streamflow measurements, gain or loss of streamflow between stations, flow distance between stations, and rate of gain or loss of streamflow 
between stations at sites along Milliken, Sarco, and Tulucay Creeks and their tributaries, southeastern Napa County, California, April 17–26, 2000—
Continued

Station Streamflow Measurement 
method

Measurement 
rating

Gain (+) or 
loss (–) of 

streamflow 
between 
stations

(acre-ft/d)

Flow
distance 
between 
stations

(mi)

Rate of gain (+) 
or loss (–) of 
streamflow 

between 
stations

[(acre-ft/d)/mi]
Station 

identifier
Location (ft3/s) (acre-ft/d)

1 Summation of two small culverts; (A) main east–west channel from site 5, and (B) secondary north–south culvert parallel to Hillcrest Drive.
2 Estimated.
3 Below confluence of unnamed tributary west of Third Avenue and south fork of Third Avenue branch of Hagen Road tributary to Sarco Creek.
4 Summation of sites 52 and 25 streamflow estimates.
5 Below confluence of upper and middle forks of Third Avenue branch of Hagen Road tributary to Sarco Creek.
6 Summation of sites 22A and 22B streamflow measurements/estimates.
7 Average of two streamflow measurements on two separate days (4/21/00 and 4/26/00).
8 Average of two streamflow measurements on two separate days (4/21/00 and 4/26/00) and two different methods, pygmy and flume, respectively.
9 Below confluence of main stem of Third Avenue branch of Hagen Road tributary and Hagen Road tributary main stem.
10 Summation of sites 26A and 26B streamflow measurements/estimates.
11 Below confluence of Third Avenue tributary main stem and Third Avenue tributary west culvert.
12 Summation of sites 20A and 20B streamflow measurements.
13Not comparable with previous site.
14 Below confluence of Marie Creek tributary, Penny Lane branch, and Marie Creek tributary main stem.
15 Summation of sites 44A and 43A streamflow measurements.
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Table 3. Streamflow measurements, gain or loss of streamflow between stations, flow distance between stations, and rate of gain or loss of streamflow 
between stations at sites along Milliken, Sarco, and Tulucay Creeks and their tributaries, southeastern Napa County, California, March 13–16, 2001—
Continued

Station Streamflow Measurement 
method

Measurement 
rating

Gain (+) or 
loss (–) of 

streamflow 
between 
stations

(acre-ft/d)

Flow
distance 
between 
stations

(mi)

Rate of gain (+) 
or loss (–) of 
streamflow 

between 
stations

[(acre-ft/d)/mi]
Station

identifier
Location (ft3/s) (acre-ft/d)

Milliken Creek Drainage Basin—Silverado Trail tributary

36 2200 block of Silverado Trail, 0.7 mi 
north of West Trancas Road (near old 
gage site 11458120)

0.72 1.4 pygmy fair na na na

Milliken Creek Drainage Basin—Atlas Peak Road tributary

30 Atlas Peak Road, 0.6 mi north of Westgate 
Drive 0.13 0.3 pygmy poor na na na

29 Atlas Peak Road 0.30 0.6 pygmy fair +0.3 0.6 +0.5

Milliken Creek Drainage Basin—Silverado Country Club tributary

5 East of Hillcrest Drive near Westgate 
Drive

0.02 < 0.1 flume good na na na

6A West of Hillcrest Drive near Westgate 
Drive, main east–west channel

0.03 0.1 flume good na < 0.1 na

6B West of Hillcrest Drive near Westgate 
Drive, secondary north–south culvert

0.01 < 0.1 flume good na na na

6A/6B Below confluence 1 2 0.04 2 0.1 na na na na na

Milliken Creek Drainage Basin—Hillcrest Drive tributary

3 2100 block Monticello Road 0.04 0.1 flume good na na na

4 Silverado Country Club, east of Hillcrest 
Drive, near St. Andrews Drive 0.02 < 0.1 flume good <–0.1 0.4 < –0.2

Milliken Creek Drainage Basin—Milliken Creek main stem

31 0.5 mi northeast of Westgate Drive 46.2 91.5 AA meter good na na na

32 0.4 mi northeast of Westgate Drive 53.8 106.5 AA meter good +15.0 0.1 +150.0

34 0.2 mi northeast of Westgate Drive 44.0 87.1 AA meter good –19.4 0.2 –97.0

33 Westgate Drive bridge 51.7 102.4 AA meter good +15.3 0.2 +76.5

38 Altas Peak Road 43.4 85.9 AA meter good –16.5 1.2 –13.8

64 1100 block Monticello Road 44.6 88.3 AA meter good +2.4 0.7 +3.4

35 West Trancas Road bridge 42.5 84.2 AA meter good –4.1 0.6 –6.8

Sarco Creek Drainage Basin—Hagen Road tributary, Third Avenue branch, south fork

24 0.2 mi east of 2200 block Third Avenue 0.02 < 0.1 flume good na na na

52 2200 Third Avenue 0.03  0.1 flume good < +0.1 0.2 < +0.5

22A 2400 block Third Avenue 3 0.08 3 0.2 flume good +0.1 0.3 +0.3

Table 3. Streamflow measurements, gain or loss of streamflow between stations, flow distance between stations, and rate of gain or loss of streamflow 
between stations at sites along Milliken, Sarco, and Tulucay Creeks and their tributaries, southeastern Napa County, California, March 13–16, 2001

[See figure 10 for station locations. Measurement rating: excellent (less than 2 percent error), good (2 percent to less than 5 percent error), fair (5 to 8 percent 
error), poor (greater than 8 percent error). ft3/s, cubic foot per second; acre-ft/d, acre-foot per day; mi, mile; (acre-ft/d)/mi, acre-foot per day per mile. <, actual 
value is less than value shown; na, not applicable]

See footnotes at end of table.
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Sarco Creek Drainage Basin—Hagen Road tributary, Third Avenue branch, middle fork

23 NW 1/4, Section 5, T5N, R3W 0.03  0.1 flume good na na na

Sarco Creek Drainage Basin—Hagen Road tributary, Third Avenue branch main stem (Dairy Creek) 

51 SE 1/4, Section 31, T6N, R3W 0.07 0.1 flume good na na na

22B 2400 block Third Avenue 0.15 0.3 flume good +0.2 0.3 +0.7

22A/22B Below confluence 4 5 0.22 5 0.4 na na 6 +0.1 na na

26A Third Avenue and Hagen Road 0.48 1.0 pygmy poor +0.6 0.5 +1.2

Sarco Creek Drainage Basin—Hagen Road tributary, Napa Valley Country Club tributary

55 NW1/4, Section 6, T5N, R3W < 0.01 < 0.1 estimated poor na na na

27 Above confluence with Hagen Road 
tributary main stem 0.11 0.2 pygmy poor +0.1 0.8 +0.1

Sarco Creek Drainage Basin—Hagen Road tributary main stem

28B NW 1/4 Section 31, T6N, R3W 0.46 0.9 pygmy fair na na na

26B East branch Hagen Road tributary 0.50 1.0 pygmy fair +0.1 0.1 +1.0

26A/26B Below confluence 7 8 0.98 8 1.9 na na 6 +0.9 na na

9 Grange Hall 0.43 0.8 pygmy poor 6 –1.1 0.8 6 –1.4

Sarco Creek Drainage Basin—La Grande Avenue/Mt. George Avenue tributary, north branch

8A SW 1/4 Section 30, T6N, R3W 0.02 < 0.1 flume good na na na

Sarco Creek Drainage Basin—La Grande Avenue/Mt. George Avenue tributary main stem

65 Mt. George Avenue 0.00 0.0 observed na na na na

Above confluence 9 10 0.10 10 0.2 na na 6 +0.2 0.5 6 +0.4

8B SE 1/4 Section 25, T6N, R4W 0.12 0.2 flume good na na na

7B Vichy Avenue bridge 0.62 1.2 pygmy fair +1.0 0.5 +2.0

Sarco Creek Drainage Basin—Sarco Creek main stem

2 SW 1/4 Section 19, T6N, R3W 0.83 1.6 pygmy fair na na na

7A Vichy Avenue bridge, east side 1.05 2.1 pygmy fair +0.5 1.4 +0.4

10 Vichy Avenue bridge, west side 1.49 3.0 pygmy fair +0.9 na na

11 Silverado Trail bridge 2.34 4.6 pygmy fair +1.6 1.4 +1.1

Tulucay Creek Drainage Basin—Murphy Creek tributary, Wild Horse Valley Road branch

59 NW 1/4 Section 9, T5N, R3W 0.01 < 0.1 flume fair na na na

14 Wild Horse Valley Road 0.06 0.1 flume good +0.1 0.4 +0.2

15 Mustang Road 0.12 0.2 flume fair +0.1 0.6 +0.2

Table 3. Streamflow measurements, gain or loss of streamflow between stations, flow distance between stations, and rate of gain or loss of streamflow 
between stations at sites along Milliken, Sarco, and Tulucay Creeks and their tributaries, southeastern Napa County, California, March 13–16, 2001—
Continued

Station Streamflow Measurement 
method

Measurement 
rating

Gain (+) or 
loss (–) of 

streamflow 
between 
stations

(acre-ft/d)

Flow
distance 
between 
stations

(mi)

Rate of gain (+) 
or loss (–) of 
streamflow 

between 
stations

[(acre-ft/d)/mi]
Station

identifier
Location (ft3/s) (acre-ft/d)

See footnotes at end of table.
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Tulucay Creek Drainage Basin—Murphy Creek tributary main stem

16 Mustang Road 0.71 1.4 pygmy fair na na na

50 Coombsville Road 0.72 1.4 pygmy fair 0.0 0.9 0.0

Tulucay Creek Drainage Basin—Spencer Creek tributary main stem

12 SW 1/4, Section 16, T5N, R3W 0.64 1.3 pygmy fair na na na

13 Green Valley Road 0.87 1.7 pygmy fair +0.4 1.4 +0.3

Tulucay Creek Drainage Basin—Third Avenue tributary, west culvert

56 North Avenue 0.12 0.2 flume good na na na

20A Above confluence with Third Avenue 
tributary main stem 0.27 0.5 pygmy fair +0.3 0.7 +0.4

Tulucay Creek Drainage Basin—Third Avenue tributary, middle branch

57 Country Lane < 0.01 < 0.1 estimated poor na na na

Tulucay Creek Drainage Basin—Third Avenue tributary main stem

58 4300 block East Third Avenue 0.09 0.2 pygmy poor na na na

18 Kirkland Road 0.49 1.0 float fair +0.8 0.5 +1.6

19 East Third Avenue 0.30 0.6 pygmy fair –0.4 0.1 –4.0

20B Above confluence with Third Avenue 
tributary west culvert 0.32 0.6 pygmy good 0.0 0.7 0.0

20A/20B Below confluence 11 12 0.59 12 1.2 na na 6+0.6 na na

Tulucay Creek Drainage Basin—Kreuse Creek tributary, south branch

61 End of Madrone Drive 0.01 < 0.1 flume good na na na

Tulucay Creek Drainage Basin—Kreuse Creek tributary main stem

60 Kreuzer Lane 0.30 0.6 pygmy poor na na na

49B Near end of Penny Lane 0.35 0.7 pygmy poor +0.1 1.3 +0.1

48 Los Robles Drive 0.33 0.6 pygmy poor –0.1 0.4 –0.2

Tulucay Creek Drainage Basin—Marie Creek tributary, Penny Lane branch

40 Penny Lane 0.04 0.1 flume good na na na

44A Above confluence13 14 0.88 14 1.7 estimated na 6 +1.6 0.5 6 +3.2

Tulucay Creek Drainage Basin—Marie Creek tributary main stem

46B West of 46A in SW 1/4, Section 18, T5N, 
R3W 1.10 2.2 pygmy fair na na na

63 SE 1/4 Section 13, T5N, R4W 1.20 2.4 pygmy fair +0.2 0.2 +1.0

Table 3. Streamflow measurements, gain or loss of streamflow between stations, flow distance between stations, and rate of gain or loss of streamflow 
between stations at sites along Milliken, Sarco, and Tulucay Creeks and their tributaries, southeastern Napa County, California, March 13–16, 2001—
Continued

Station Streamflow Measurement 
method

Measurement 
rating

Gain (+) or 
loss (–) of 

streamflow 
between 
stations

(acre-ft/d)

Flow
distance 
between 
stations

(mi)

Rate of gain (+) 
or loss (–) of 
streamflow 

between 
stations

[(acre-ft/d)/mi]
Station

identifier
Location (ft3/s) (acre-ft/d)

See footnotes at end of table.
Tables 73



Tulucay Creek Drainage Basin—Marie Creek tributary main stem—Continued

62 Minor culvert, northwest side of Upper 
Lake Camille

0.19 0.4 pygmy poor 15 na na 15 na

42B Lower Lake Camille, north spillway 0.65 1.3 pygmy fair 15 na na 15 na

43B Shurtleff Park at Shetler Avenue 0.00 0.0 observed na  15 na na 15 na

44B Shurtleff Park below confluence with 
Marie Creek tributary, Penny Lane 
branch 0.88 1.7 pygmy fair +1.7 0.5 15 na

39 Terrace Drive 0.56 1.1 pygmy poor –0.6 0.4 –1.5

Tulucay Creek Drainage Basin—Tulucay Creek main stem

17 Fourth Avenue 1.93 3.8 pygmy good na na na

45 Shurtleff Avenue. 4.38 8.7 pygmy fair +4.9 1.4 +3.5

41 Tulucay Creek at Napa (discontinued 
stream gage 11458350) 5.62 11.1 pygmy fair +2.4 0.7 +3.4

Table 3. Streamflow measurements, gain or loss of streamflow between stations, flow distance between stations, and rate of gain or loss of streamflow 
between stations at sites along Milliken, Sarco, and Tulucay Creeks and their tributaries, southeastern Napa County, California, March 13–16, 2001—
Continued

Station Streamflow Measurement 
method

Measurement 
rating

Gain (+) or 
loss (–) of 

streamflow 
between 
stations

(acre-ft/d)

Flow
distance 
between 
stations

(mi)

Rate of gain (+) 
or loss (–) of 
streamflow 

between 
stations

[(acre-ft/d)/mi]
Station

identifier
Location (ft3/s) (acre-ft/d)

1 Below confluence of Silverado Country Club tributary main east–west channel and secondary north–south culvert.
2 Summation of sites 6A/6B streamflow measurements.
3 Average of two streamflow measurements at slightly different locations on same day (3/14/01).
4 Below confluence of upper and middle forks of Third Avenue branch of Hagen Road tributary to Sarco Creek.
5 Summation of sites 22A and 22B streamflow measurements.
6 Estimated.
7 Below confluence of main stem of Third Avenue branch of Hagen Road tributary and Hagen Road tributary main stem.
8 Summation of sites 26A and 26B streamflow measurements.
9 Above confluence of La Grande Avenue/Mt. George Avenue tributary, north branch and La Grande Avenue/Mt. George Avenue tributary main stem.
10 Difference of sites 8B and 8A streamflow measurements.
11 Below confluence of Third Avenue tributary main stem and Third Avenue tributary west culvert.
12Summation of sites 20A and 20B streamflow measurements.
13 Above confluence of Marie Creek tributary, Penny Lane branch, and Marie Creek tributary main stem.
14 Difference of sites 44B and 43B streamflow measurements.
15 Not comparable with previous site.
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Table 4. Streamflow measurements, gain or loss of streamflow between stations, flow distance between stations, and rate of gain or loss of streamflow 
between stations at sites along Milliken, Sarco, and Tulucay Creeks and their tributaries, southeastern Napa County, California, April 10–12, 2001—
Continued

Station Streamflow Measurement 
method

Measurement 
rating

Gain (+) or 
loss (–) of 

streamflow 
between 
stations

(acre-ft/d)

Flow
distance 
between 
stations

(mi)

Rate of gain (+) 
or loss (–) of 
streamflow 

between 
stations

[(acre-ft/d)/mi]
Station

identifier
Location (ft3/s) (acre-ft/d)

Milliken Creek Drainage Basin—Silverado Trail tributary

36 2200 block of Silverado Trail, 0.7 mi 
north of West Trancas Road (near old 
gage site 11458120) 0.03 0.1 flume good na na na

Milliken Creek Drainage Basin—Atlas Peak Road tributary

30 Atlas Peak Road, 0.6 mi north of Westgate 
Drive 0.06 0.1 pygmy poor na na na

29 Atlas Peak Road 0.00 0.0 observed na –0.1 0.6 –0.2

Milliken Creek Drainage Basin—Silverado Country Club tributary

5 East of Hillcrest Drive near Westgate 
Drive 0.00 0.0 observed na na na na

6A West of Hillcrest Drive near Westgate 
Drive, main east–west channel < 0.01 < 0.1 volumetric good na < 0.1 na

6B West of Hillcrest Drive near Westgate 
Drive, secondary north–south culvert < 0.01 < 0.1 flume good na na na

6A/6B Below confluence 1 2 < 0.01 2 < 0.1 na na na na na

Milliken Creek Drainage Basin—Hillcrest Drive tributary

3 2100 block Monticello Road < 0.01 < 0.1 estimated poor na na na

4 Silverado Country Club, east of Hillcrest 
Drive, near St. Andrews Drive 0.00 0.0 observed na na 0.4 na

Milliken Creek Drainage Basin—Milliken Creek main stem

31 0.5 mi northeast of Westgate Drive 3.40 6.7 pygmy good na na na

32 0.4 mi northeast of Westgate Drive 2.23 4.4 pygmy good –2.3 0.1 –23.0

34 0.2 mi northeast of Westgate Drive 3.36 6.6 pygmy good +2.2 0.2 +11.0

33 Westgate Drive bridge 2.40 4.8 pygmy good –1.8 0.2 –9.0

38 Altas Peak Road 2.53 5.0 pygmy fair +0.2 1.2 +0.2

37 Hedgeside Avenue (old gage site 
11458100) 3.13 6.2 pygmy good +1.2 0.4 +3.0

64 1100 block Monticello Road 3.12 6.2 pygmy fair 0.0 0.4 0.0

35 West Trancas Road bridge 3.25 6.4 pygmy good +0.2 0.6 +0.3

Table 4. Streamflow measurements, gain or loss of streamflow between stations, flow distance between stations, and rate of gain or loss of 
streamflow between stations at sites along Milliken, Sarco, and Tulucay Creeks and their tributaries, southeastern Napa County, California, April 10–12, 
2001

[See figure 10 for station location. Measurement rating: excellent (less than 2 percent error), good (2 percent to less than 5 percent error), fair (5 to 8 percent 
error), poor (greater than 8 percent error). ft3/s, cubic foot per second; acre-ft/d, acre-foot per day; mi, mile; (acre-ft/d)/mi, acre-foot per day per mile. <, 

See footnotes at end of table.
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Sarco Creek Drainage Basin—Hagen Road tributary, Third Avenue branch, south fork

24 0.2 mi east of 2200 block Third Avenue 0.00 0.0 observed na na na na

52 2200 Third Avenue < 0.01 < 0.1 estimated poor 3 < +0.1 0.2 3 < +0.5

25 Unnamed tributary, west of Third Avenue 
above confluence with Third Avenue 
branch, south fork < 0.01 < 0.1 estimated poor na na na

Below confluence 4 5 < 0.01 5 < 0.1 na na 3 0.0 0.2 3 0.0

22A 2400 block Third Avenue 6 < 0.01 < 0.1 flume good 0.0 0.1 0.0

Sarco Creek Drainage Basin—Hagen Road tributary, Third Avenue branch, middle fork

23 NW 1/4, Section 5, T5N, R3W 0.02 < 0.1 flume good na na na

Sarco Creek Drainage Basin—Hagen Road tributary, Third Avenue branch main stem (Dairy Creek)

51 SE 1/4., Section 31, T6N, R3W 0.02 < 0.1 flume good na na na

22B 2400 block Third Avenue 6 0.02 6 < 0.1 flume fair 0.0 0.3 0.0

22A/22B Below confluence 7 8 < 0.03 8 < 0.1 na na 3 < +0.1 na na

26A Third Avenue and Hagen Road 0.08 0.2 flume good +0.1 0.5 +0.2

Sarco Creek Drainage Basin—Hagen Road tributary, Napa Valley Country Club tributary

55 NW1/4, Section 6, T5N, R3W 0.00 0.0 observed na na na na

27 Above confluence with Hagen Road 
tributary main stem 0.01 < 0.1 flume fair +0.1 0.8 +0.1

Sarco Creek Drainage Basin—Hagen Road tributary main stem

28B NW 1/4 Section 31, T6N, R3W 0.16 0.3 pygmy fair na na na

26B East branch Hagen Road tributary 0.15 0.3 flume good 0.0 0.1 0.0

26A/26B Below confluence 9 10 0.23 10 0.5 na na 3 +0.2 na na

9 Grange Hall 0.09 0.2 pgymy poor 3 –0.3 0.8 3–0.3

Sarco Creek Drainage Basin—La Grande Avenue/Mt. George Avenue tributary, north branch

8A SW 1/4 Section 30, T6N, R3W < 0.01 < 0.1 flume fair na na na

Sarco Creek Drainage Basin—La Grande Avenue/Mt. George Avenue tributary main stem

65 Mt. George Avenue 0.00 0.0 observed na na na na

Above confluence 11 12 0.00 12 0.0 na na 3 0.0 0.5 3 0.0

8B SE 1/4 Section 25, T6N, R4W < 0.01 < 0.1 flume poor na na na

7B Vichy Avenue bridge 13 0.08 13 0.2 estimated poor 3 +0.1 0.5 3 +0.2

Table 4. Streamflow measurements, gain or loss of streamflow between stations, flow distance between stations, and rate of gain or loss of streamflow 
between stations at sites along Milliken, Sarco, and Tulucay Creeks and their tributaries, southeastern Napa County, California, April 10–12, 2001—
Continued

Station Streamflow Measurement 
method

Measurement 
rating

Gain (+) or 
loss (–) of 

streamflow 
between 
stations

(acre-ft/d)

Flow
distance 
between 
stations

(mi)

Rate of gain (+) 
or loss (–) of 
streamflow 

between 
stations

[(acre-ft/d)/mi]
Station

identifier
Location (ft3/s) (acre-ft/d)

See footnotes at end of table.
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Sarco Creek Drainage Basin—Sarco Creek main stem

2 SW 1/4 Section 19, T6N, R3W 0.25 0.5 pgymy fair na na na

1 Langley Park 0.18 0.4 pgymy poor –0.1 0.8 –0.1

7A Vichy Avenue bridge, east side 0.08 0.2 pgymy poor –0.2 0.6 –0.3

10 Vichy Avenue bridge, west side 0.16 0.3 pgymy poor +0.1 na na

11 Silverado Trail bridge 0.13 0.2 pygmy poor –0.1 1.4 –0.1

Tulucay Creek Drainage Basin—Murphy Creek tributary, Wild Horse Valley Road branch

59 NW 1/4 Section 9, T5N, R3W < 0.01 < 0.1 estimated poor na na na

14 Wild Horse Valley Road 0.01 < 0.1 flume fair 3 < +0.1 0.4 3 < +0.2

15 Mustang Road 0.02 < 0.1 flume fair < +0.1 0.6 < +0.2

Tulucay Creek Drainage Basin—Murphy Creek tributary main stem

16 Mustang Road 0.19 0.4 flume poor na na na

50 Coombsville Road 0.13 0.3 flume good –0.1 0.9 –0.1

Tulucay Creek Drainage Basin—Spencer Creek tributary main stem

12 SW 1/4, Section 16, T5N, R3W 0.00 0.0 observed na na na na

13 Green Valley Road 0.17 0.3 pygmy fair +0.3 1.4 +0.2

Tulucay Creek Drainage Basin—Third Avenue tributary, west culvert

56 North Avenue < 0.01 < 0.1 flume good na na na

20A Above confluence with Third Avenue 
tributary main stem 0.02 < 0.1 flume good < +0.1 0.7 < +0.1

Tulucay Creek Drainage Basin—Third Avenue tributary, middle branch

57 Country Lane 0.00 0.0 observed na na na na

Tulucay Creek Drainage Basin—Third Avenue tributary main stem

58 4300 block East Third Avenue 0.01 < 0.1 flume fair na na na

18 Kirkland Road 0.01 < 0.1 volumetric fair 0.0 0.5 0.0

19 East Third Avenue 0.00 0.0 observed na <–0.1 0.1 <–1.0

20B Above confluence with Third Avenue 
tributary west culvert 0.06 0.1 flume good +0.1 0.7 +0.1

20A/20B Below confluence 14 15 0.08 15 0.2 na na +0.1 na na

Tulucay Creek Drainage Basin—Kreuse Creek tributary, south branch

61 End of Madrone Drive 0.00 0.0 observed na na na na

Table 4. Streamflow measurements, gain or loss of streamflow between stations, flow distance between stations, and rate of gain or loss of streamflow 
between stations at sites along Milliken, Sarco, and Tulucay Creeks and their tributaries, southeastern Napa County, California, April 10–12, 2001—
Continued

Station Streamflow Measurement 
method

Measurement 
rating

Gain (+) or 
loss (–) of 

streamflow 
between 
stations

(acre-ft/d)

Flow
distance 
between 
stations

(mi)

Rate of gain (+) 
or loss (–) of 
streamflow 

between 
stations

[(acre-ft/d)/mi]
Station

identifier
Location (ft3/s) (acre-ft/d)
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Tulucay Creek Drainage Basin—Kreuse Creek tributary main stem

60 Kreuzer Lane 0.03 0.1 flume good na na na

49B Near end of Penny Lane 0.00 0.0 observed na –0.1 1.3 –0.1

48 Los Robles Drive 0.00 0.0 observed na 0.0 0.4 0.0

Tulucay Creek Drainage Basin—Marie Creek tributary, Penny Lane branch

40 Penny Lane < 0.01 < 0.1 flume good na na na

44A Above confluence 16 17 0.05 17 0.1 na na 3 +0.1 0.5 3 +0.2

Tulucay Creek Drainage Basin - Marie Creek tributary main stem

46B West of 46A in SW 1/4, Section 18, T5N, 
R3W 0.23 0.5 pygmy poor na na na

63 SE 1/4 Section 13, T5N, R4W 0.21 0.4 pygmy poor –0.1 0.2 –0.5

62 Minor culvert, northwest side of Upper 
Lake Camille 0.01 < 0.1 estimated poor 18 na na 18 na

42B Lower Lake Camille, north spillway 0.02 < 0.1 estimated poor 18 na na 18 na

43B Shurtleff Park at Shetler Avenue < 0.01 < 0.1 estimated poor 18 na na 18 na

44B Shurtleff Park below confluence with 
Marie Creek tributary, Penny Lane 
branch 0.05 0.1 flume good 3<+0.1 0.5 18 na

39 Terrace Drive 0.00 0.0 observed na  –0.1 0.4 –0.2

Tulucay Creek Drainage Basin—Tulucay Creek main stem

17 Fourth Avenue 0.33 0.6 pgymy fair na na na

45 Shurtleff Avenue 0.78 1.5 pygmy fair +0.9 1.4 +0.6

41 Tulucay Creek at Napa (discontinued 
stream gage 11458350) 2.81 5.6 pygmy fair +4.1 0.7 +5.8

Table 4. Streamflow measurements, gain or loss of streamflow between stations, flow distance between stations, and rate of gain or loss of streamflow 
between stations at sites along Milliken, Sarco, and Tulucay Creeks and their tributaries, southeastern Napa County, California, April 10–12, 2001—
Continued

Station Streamflow Measurement 
method

Measurement 
rating

Gain (+) or 
loss (–) of 

streamflow 
between 
stations

(acre-ft/d)

Flow
distance 
between 
stations

(mi)

Rate of gain (+) 
or loss (–) of 
streamflow 

between 
stations

[(acre-ft/d)/mi]
Station

identifier
Location (ft3/s) (acre-ft/d)

1Below confluence of Silverado Country Club tributary main east–west channel and secondary north–south culvert.
2 Summation of sites 6A/6B streamflow measurements.
3 Estimated.
4 Below confluence of unnamed tributary west of Third Avenue and south fork of Third Avenue branch of Hagen Road tributary to Sarco Creek.
5 Summation of sites 52 and 25 streamflow estimates.
6 Measured on 4/18/01.
7 Below confluence of upper and middle forks of Third Avenue branch of Hagen Road tributary to Sarco Creek.
8 Summation of sites 22A and 22B streamflow measurements.
9 Below confluence of main stem of Third Avenue branch of Hagen Road tributary and Hagen Road tributary main stem.
10 Summation of sites 26A and 26B streamflow measurements.
11 Above confluence of La Grande Avenue/Mt. George Avenue tributary, north branch and La Grande Avenue/Mt. George Avenue tributary main stem.
12 Difference of sites 8B and 8A streamflow measurements.
13 Difference of sites 10 and 7A streamflow measurements.
14 Below confluence of Third Avenue tributary main stem and Third Avenue tributary west culvert.
15 Summation of sites 20A and 20B streamflow measurements.
16 Above confluence of Marie Creek tributary, Penny Lane branch and Marie Creek tributary main stem.
17 Difference of sites 44B and 43B streamflow measurements.
18 Not comparable with previous site.
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Ta y Creeks area, southeastern Napa County, 
Cal

tober 2001
ater level

April 2002
water level

October 2002
water level

th Altitude Depth Altitude Depth Altitude

5N .6 73.0 165.4 94.2 195.8 63.8

5N .9 198.9 146.4 211.4 — —

5N .8 73.3 223.4 90.7 244.3 69.8

5N — — — — —

5N .8 104.9 206.5 109.2 — —

5N .2 71.6 147.5 94.3 179.1 62.7

5N .7 115.6 112.6 129.7 126.1 116.2

5N — 126.5 5100 — —

5N .6 72.6 129.0 93.2 160.4 61.8

5N .0 56.2 227.3 71.8 257.5 41.6

5N — 107.5 121.1 126.9 101.7

5N .2 38.2 75.4 54.0 95.4 34.0

5N .3 32.5 91.6 39.2 100.0 30.8

5N .9 5–68.4 165.7 5–42.2 — —

5N .9 34.5 69.0 55.4 90.5 33.9

5N .6 73.0 45.6 102.0 85.6 62.0

5N .6 67.0 78.4 96.2 120.2 54.4

5N .0 70.8 58.0 98.8 97.6 59.2

5N .8 110.8 — — — —

5N .1 117.7 159.0 118.8 162.7 115.1

5N .5 76.4 93.6 101.4 126.4 68.6

5N .1 109.6 138.3 112.4 156.9 93.8

5N .8 81.2 162.6 92.4 186.7 68.3

5N .8 5125.5 — — 136.4 118.9

5N .3 73.7 42.0 101.0 82.2 60.8

Tab cay Creeks area, southeastern Napa County, 
Cal

[St mber consists of latitude, longitude, and sequence 
num l. Altitude, altitude of potentiometric surface in feet 
abo
ble 5. Construction data and water-level data for April and October of 2000 through 2002 for selected wells in the lower Milliken–Sarco–Tuluca

ifornia—Continued

State well
No.

USGS site
identification

number

Local
well

number

Well
depth

Depth of 
perforated 

interval

Elevation 
of land 
surface

April 2000
water level

October 2000
water level

April 2001
water level

Oc
w

Depth Altitude Depth Altitude Depth Altitude Dep

/3W-5M1 381818122133201 10 320 — 259.6 — — 170.9 88.7 154.4 105.2 186

/3W-6A11 381858122132601 92 368 148–368 357.8 — — 148.5 209.3 147.9 209.9 158

/3W-6B2 381831122140501 91 415 315–415 314.1 — — — — 211.0 103.1 240

/3W-6E1 381841122142801 103 — — 318.8 — — 210.7 108.1 206.0 112.8 —

/3W-6E2 381842122142901 104 730 170–730 315.7 190.5 125.2 203.4 112.3 211.1 104.6 210

/3W-6J2 381821122134001 110 530 170–530 241.8 — — — — — — 170

/3W-6J3 381819122134001 9 215 — 242.3 — — 126.5 115.8 102.1 140.2 126

/3W-6J42 381820122135101 — 3 455 260–455 4227 — — — — — — —

/3W-6K2 381819122135301 6 500 140–500 222.2 117.2 105.0 131.3 90.9 118.3 103.9 149

/3W-6L1 381830122141201 90 380 260–380 299.2 209.9 89.2 215.0 84.2 212.5 86.6 243

/3W-6L2 381824122140801 94 285 165–285 228.6 107.5 121.1 121.2 107.4 105.2 123.4 —

/3W-6M3 381820122144001 74 300 100–300 129.4 73.1 56.3 84.8 44.6 71.0 58.4 91

/3W-6N4 381814122142901 63 400 — 130.8 43.4 87.4 90.9 39.9 71.6 59.2 98

/3W-6N5 381807122143401 73 460 200–460 123.5 — — — — 164.5 –41.0 191

/3W-6N61 381814122143101 61 260 80–260 124.4 69.4 55.0 81.7 42.7 67.0 57.4 89

/3W-6P3 381809122141401 87 185 — 147.6 47.4 100.2 55.7 91.9 38.7 108.9 74

/3W-6P5 381814122141601 140 298 100–298 174.6 — — — — — — 107

/3W-6Q1 381812122141201 89 6228 24–88 156.8 62.5 94.3 70.0 86.8 51.3 105.5 86

/3W-6Q3 381815122135201 7 350 70–350 279.6 169.3 110.3 169.0 110.6 168.6 111.0 168

/3W-6Q4 381815122135101 105 175 — 277.8 157.7 120.1 157.7 120.1 156.7 121.1 160

/3W-6Q5 381815122135901 93 397 177–397 195.0 7 93.5 7101.4 100.1 94.8 86.3 108.6 118

/3W-6R1 381817122134901 8 180 — 250.7 128.9 121.8 133.7 117.0 130.5 120.2 141

/3W-6R2 381813122133701 17 400 220–400 255.0 — — 155.7 99.3 146.5 108.5 173

/3W-6R3 381813122134101 106 207 — 255.3 — — 111.6 143.6 — — 129

/3W-7B1 381801122140601 117 6215 — 143.0 — — — — 748.4 794.6 69

See footnotes at end of table.

le 5. Construction data and water-level data for April and October of 2000 through 2002 for selected wells in the lower Milliken–Sarco–Tulu
ifornia

ate well No.: See well-numbering diagram in text. See figures 14, 25, and 31 for well locations. USGS (U.S. Geological Survey) identification nu
ber. Depths in feet below land surface; well depth, completed well depth unless otherwise noted. Elevation of land surface in feet above sea leve

ve sea level. —, no data]
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G
round-W

ater Resources in the Low
er M

illiken–Sarco–Tulucay Creeks A
rea, Southeastern N

apa County, California, 2000–2002

.0 71.2 78.0 44.4 104.8 83.9 65.2

.8 78.3 53.3 — — — —

.8 83.0 54.3 58.3 79.0 86.9 50.4

.6 87.4 50.8 55.9 82.3 89.5 48.7

.0 107.3 25.9 104.0 29.2 114.4 18.8

— — 86.7 35.7 123.3 –0.9

.2 84.3 25.1 53.6 55.8 86.2 23.2

.4 8112.2 87.6 80.9 39.0 101.7 18.2

.3 — — 52.9 52.4 63.2 42.1

.6 107.1 8.3 77.1 38.3 — —

.9 83.5 31.3 54.5 60.3 92.3 22.5

.6 61.9 60.6 34.4 88.2 69.6 53.0

.7 67.6 61.5 43.2 85.9 77.9 51.2

.7 68.4 46.5 30.8 84.1 79.3 35.6

.6 60.1 55.4 29.5 86.0 65.0 50.6

.3 63.2 51.8 31.2 83.8 66.2 48.8

.5 62.5 92.1 32.8 121.8 65.0 89.6

77.9 90.4 47.5 120.8 80.1 88.2

.8 90.6 112.6 62.0 141.2 86.8 116.4

.4 — — 41.2 138.7 64.1 115.8

67.0 53.4 21.2 99.2 67.1 53.3

.5 28.6 69.7 13.7 84.6 38.0 60.3

.1 61.1 86.4 48.4 99.1 67.0 80.5

.8 45.0 82.3 30.7 96.6 51.8 75.5

.1 69.0 120.2 67.0 122.2 70.9 118.3

rco–Tulucay Creeks area, southeastern Napa County, 

l
October 2001
water level

April 2002
water level

October 2002
water level

ude Depth Altitude Depth Altitude Depth Altitude
5N/3W-7B2 381759122140501 118 240 120–240 149.2 — — — — 750.1 799

5N/3W-7C3 381744122141901 20 208 130–207 131.6 — — 62.4 69.2 37.8 93

5N/3W-7C4 381802122142001 85 240 — 137.3 60.1 77.2 71.0 66.3 54.5 82

5N/3W-7C5 381804122141501 86 275 — 138.2 61.8 76.4 68.4 69.8 53.6 84

5N/3W-7D3 381801122144201 72 245 120–245 133.2 102.3 30.9 110.9 22.3 99.2 34

5N/3W-7D4 381753122143901 71 186 — 122.4 — — 104.4 18.0 — —

5N/3W-7E4 381744122142801 78 160 — 109.4 — — 66.8 42.6 51.2 58

5N/3W-7E5 381748122143601 70 175 75–175 119.8 8 83.8 836.0 100.6 19.2 77.4 42

5N/3W-7E6 381744122143201 77 110 — 105.3 50.0 55.3 63.6 41.7 46.0 59

5N/3W-7E7 381746122143301 79 154 30–100 115.4 43.8 71.6 94.5 20.9 69.8 45

5N/3W-7E8 381744122142701 16 135 — 114.8 34.2 80.6 69.1 45.7 32.9 81

5N/3W-7F1 381749122141801 24 — — 122.6 38.0 84.6 47.7 74.8 33.0 89

5N/3W-7F2 381751122142001 84 — — 129.1 50.9 78.2 55.8 73.3 42.4 86

5N/3W-7F3 381748122142401 81 290 50–290 114.9 41.2 73.7 44.4 70.5 28.2 86

5N/3W-7F4 381748122142402 82 145 — 115.6 39.9 75.6 42.7 72.8 27.9 87

5N/3W-7F5 381749122142501 83 162 — 115.0 41.6 73.4 45.7 69.3 29.7 85

5N/3W-7G21 381740122140001 100 228 — 154.6 42.6 112.0 51.2 103.4 34.1 120

5N/3W-7G32 381745122135901 145 250 50–250 168.3 — — — — — —

5N/3W-7H4 381744122134301 21 355 175–355 203.2 — — 75.2 128.0 59.4 143

5N/3W-7H5 381744122135301 115 — — 179.9 — — — — 740.5 7139

5N/3W-7L3 381738122142401 114 — — 120.4 — — — — — —

5N/3W-7M4 381732122142801 32 — — 98.3 12.9 85.4 25.0 73.3 13.8 84

5N/3W-7N2 381717122143501 34 150 — 147.5 45.4 102.1 53.7 93.8 46.4 101

5N/3W-7N3 381720122143601 33 110 50–110 127.3 29.5 97.8 40.0 87.3 31.5 95

5N/3W-7PL6 381719122140801 50 170 70–100 189.2 64.1 125.1 66.2 123.0 65.1 124

Table 5. Construction data and water-level data for April and October of 2000 through 2002 for selected wells in the lower Milliken–Sa
California—Continued

State well
No.

USGS site
identification

number

Local
well

number

Well
depth

Depth of 
perforated 

interval

Elevation 
of land 
surface

April 2000
water level

October 2000
water level

April 2001
water leve

Depth Altitude Depth Altitude Depth Altit

See footnotes at end of table.
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94.0 160.2 87.4 166.8 96.4 157.8

69.1 291.3 60.3 300.1 65.8 294.6

195.7 489.0 8204.1 8480.6 211.4 473.3

50.6 85.3 36.3 99.6 59.0 76.9

— — 29.1 75.9 43.2 61.8

8139.3 5, 8 26.1 — — — —

127.2 4.2 119.3 12.1 134.6 –3.2

— — — — — —

120.9 35.9 8121.7 835.1 8141.9 814.8

— — — — — —

— — 128.5 21.2 — —

102.8 33.0 96.2 39.6 108.4 27.4

dry dry dry dry dry dry

117.3 20.7 107.2 30.8 124.7 13.2

— — 113.0 537 — —

39.9 43.6 30.8 52.6 39.4 44.0

37.7 63.3 32.7 68.3 39.4 61.6

35.6 63.9 30.5 69.0 37.2 62.3

115.3 –2.0 103.9 9.4 116.7 –3.4

42.0 40.6 24.5 58.1 855.1 827.5

lucay Creeks area, southeastern Napa County, 

October 2001
water level

April 2002
water level

October 2002
water level

Depth Altitude Depth Altitude Depth Altitude
5N/3W-8E11 381746122133101 22 135 — 254.2 85.6 168.6 93.6 160.6 87.4 166.8

5N/3W-8L2 381735122131401 124 310 — 360.4 — — — — 765.0 7295.4

5N/3W-17C2 381700122131201 116 — — 684.7 — — — — 7205.2 7479.5

5N/3W-18D1 381712122144101 35 92 — 135.9 29.5 106.4 40.4 95.5 44.3 91.6

5N/4W-1C2 381856122152101 30 200 — 105.0 38.5 66.5 30.6 74.4 29.7 75.3

5N/4W-1F2 381831122153001 27 420 260–420 165.4 121.6 43.8 121.2 44.2 118.9 46.5

5N/4W-1F31 381841122152401 29 350 50–350 131.4 103.5 27.9 113.4 18.0 113.1 18.3

5N/4W-1J2 381824122145301 12 460 300–460 272.1 — — — — 180.5 91.6

5N/4W-1J3 381827122144701 141 535 115–535 156.8 — — — — — —

5N/4W-1K2 381820122151001 59 280 — 218.5 — — 210.0 8.5 195.2 23.3

5N/4W-1L1 381830122152001 28 400 140–400 149.7 121.9 27.8 134.0 15.8 — —

5N/4W-1L2 381831122152401 119 150 50–150 135.8 — — — — 796.2 739.6

5N/4W-1R2 381809122145101 60 117 — 141.7 108.9 32.8 113.5 28.2 108.2 33.5

5N/4W-1R3 381808122145201 144 260 140–260 138.0 — — — — — —

5N/4W-1R42 381812122145201 — 9595 275–595 4150 — — — — — —

5N/4W-2Q1 381814122161701 113 — — 83.4 — — — — 26.6 56.8

5N/4W-12B4 381753122151001 48 6100 — 101.0 29.7 71.3 35.9 65.1 31.9 69.1

5N/4W-12B5 381755122151001 25 — — 99.5 27.5 72.0 34.0 65.6 29.6 69.9

5N/4W-12B6 381756122150401 26 155 — 113.3 113.2 0.1 119.7 –6.4 112.9 0.4

5N/4W-12G11 381740122150201 14 240 60–240 82.6 23.8 58.8 35.4 47.2 25.9 56.7

Table 5. Construction data and water-level data for April and October of 2000 through 2002 for selected wells in the lower Milliken–Sarco–Tu
California—Continued

State well
No.

USGS site
identification

number

Local
well

number

Well
depth

Depth of 
perforated 

interval

Elevation 
of land 
surface

April 2000
water level

October 2000
water level

April 2001
water level

Depth Altitude Depth Altitude Depth Altitude

See footnotes at end of table.
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8120.9 8–16.6 8109.3 8–5.0 8132.6 8–28.3

68.1 14.8 46.3 36.6 887.3 8–4.4

48.8 36.8 42.5 43.1 61.8 23.8

22.8 97.8 17.8 102.8 26.2 94.4

— — 16.8 115.2 — —

41.5 115.1 35.3 121.3 46.2 110.4

41.8 103.1 34.6 110.3 54.2 90.7

57.9 26.8 53.7 31.0 56.3 28.4

190.0 –22.0 119.2 48.8 — —

217.0 –71.1 184.8 –38.9 231.5 –85.6

225.6 –69.3 193.5 –37.2 241.4 –85.1

229.9 –68.2 198.2 –36.5 244.9 –83.2

216.2 –68.5 196.2 –48.5 221.2 –73.5

232.3 –70.4 196.3 –34.4 245.2 –83.4

234.5 –69.1 203.5 –38.1 — —

273.9 5241.1 — — 292.2 222.8

126.6 11.8 100.6 37.8 133.7 4.7

74.4 19.6 42.6 51.4 87.8 6.2

— — 50.6 514 — —

51.1 –13.6 31.2 6.3 59.8 –22.3

lucay Creeks area, southeastern Napa County, 

October 2001
water level

April 2002
water level

October 2002
water level

Depth Altitude Depth Altitude Depth Altitude
5N/4W-12H2 381744122145001 15 10 — — 104.3 8102.2 8 2.1 114.0 –9.7 92.2 12.1

5N/4W-12J2 381738122145701 13 285 — 82.9 43.0 39.9 57.7 25.2 48.5 34.4

5N/4W-13C1 381709122152101 143 11 — — 85.6 — — — — — —

5N/4W-13G4 381648122151501 18 210 105–126 120.6 16.1 104.5 19.0 101.6 17.0 103.6

5N/4W-13H1 381700122145001 137 364 — 4132 — — 20.8 111.2 19.0 113.0

5N/4W-13H31 381649122144901 36 130 70–130 156.6 28.9 127.7 36.7 119.9 33.3 123.3

5N/4W-13J11 381646122145601 19 360 45–360 144.9 21.2 123.7 29.0 115.9 34.8 110.1

5N/4W-14J32 381644122154601 49 6,12399 — 84.7 — — 55.6 29.1 54.8 29.9

6N/3W-30P1 381958122141601 58 — — 168.0 — — 186.2 –18.2 103.0 65.0

6N/3W-31D1 381941122143201 65 585 65–565 145.9 193.5 –47.6 205.4 –59.5 178.3 –32.4

6N/3W-31D2 381939122142501 66 555 — 156.3 193.3 –37.0 214.2 –57.9 186.2 –29.9

6N/3W-31F2 381933122141301 68 510 — 161.7 198.3 –36.6 219.1 –57.4 190.9 –29.2

6N/3W-31F3 381925122142101 41 610 — 147.7 190.2 –42.5 205.2 –57.5 177.6 –29.9

6N/3W-31F41 381935122141601 67 486 — 161.8 201.5 –39.6 — — 189.2 –27.4

6N/3W-31G2 381926122140201 42 382 160–382 165.4 202.3 –36.9 — — — —

6N/4W-13E1 382204122154501 5 510 80–510 515.0 285.8 229.2 265.2 249.8 284.8 230.2

6N/4W-14Q1 382143122160301 4 385 55–315 138.4 99.4 39.0 116.2 22.2 94.9 43.5

6N/4W-15R51 382135122165901 76 395 60–395 94.0 47.2 46.8 66.9 27.1 45.2 48.8

6N/4W-22H32 382114122165801 — 13500 120–500 465 — — — — — —

6N/4W-22R1 382047122170501 75 205 45–205 37.5 — — 51.5 –14.0 27.3 10.2

Table 5. Construction data and water-level data for April and October of 2000 through 2002 for selected wells in the lower Milliken–Sarco–Tu
California—Continued

State well
No.

USGS site
identification

number

Local
well

number

Well
depth

Depth of 
perforated 

interval

Elevation 
of land 
surface

April 2000
water level

October 2000
water level

April 2001
water level

Depth Altitude Depth Altitude Depth Altitude

See footnotes at end of table.
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155.7 5–10.9 109.5 35.3 — —

106.2 –16.6 77.2 12.4 109.2 –19.6

119.8 6.6 112.8 13.6 125.3 1.1

97.1 3.0 81.5 18.6 103.3 –3.2

70.8 23.5 50.6 43.7 76.5 17.8

142.6 –22.9 131.2 –11.5 145.9 –26.2

142.7 –22.8 133.6 –13.7 145.9 –26.0

161.9 –32.9 145.3 –16.3 163.2 –34.2

73.0 –1.5 57.6 13.9 76.6 –5.1

96.0 –24.3 69.5 2.2 91.8 –20.1

90.0 –23.2 72.7 –5.9 97.2 –30.4

75.2 –15.1 56.1 4.0 83.2 –23.1

57.0 –3.9 38.7 14.4 62.0 –8.9

53.4 –5.0 33.1 15.3 55.6 –7.2

82.9 –27.2 72.4 –16.6 87.0 –31.2

62.3 15.2 50.0 27.5 69.2 8.3
1541.9 158.1 1524.1 1525.9 — —

41.7 8.3 20.5 29.5 42.8 7.2

14.3 24.7 7.8 31.2 14.1 24.9

62.6 5.8 42.2 26.2 62.6 5.8

lucay Creeks area, southeastern Napa County, 

October 2001
water level

April 2002
water level

October 2002
water level

Depth Altitude Depth Altitude Depth Altitude
6N/4W-23B1 382128122161001 3 612 352–612 144.8 46.6 98.2 143.5 1.3 100.7 44.1

6N/4W-23J12 382053122154701 2 700 — 89.6 — — 99.0 –9.4 80.3 9.3

6N/4W-23K3 382103122161301 44 300 60–300 126.4 104.7 21.7 112.9 13.5 107.2 19.2

6N/4W-23Q31 382050122160901 43 310 150–310 100.1 — — 102.6 –2.5 79.6 20.5

6N/4W-25E3 382019122153201 99 154 134–154 94.3 47.7 46.6 63.5 30.8 53.0 41.3

6N/4W-25G1 382016122145801 51 175 — 119.7 131.7 –12.0 135.8 –16.1 128.7 –9.0

6N/4W-25G21 382017122145801 142 440 160–440 119.9 — — — — — —

6N/4W-25J1 382003122145001 52 360 238–360 129.0 143.9 –14.9 152.7 –23.7 146.4 –17.4

6N/4W-26B2 382035122160601 57 132 — 71.5 58.7 12.8 65.6 5.9 53.9 17.6

6N/4W-26B32 382039122161901 23 205 — 71.7 767.0 74.7 73.4 –1.7 62.5 9.2

6N/4W-26F2 382022122162601 55 153 — 66.8 63.7 3.1 74.4 –7.6 65.5 1.3

6N/4W-26G1 382035122161101 56 210 30–210 60.1 — — 66.6 –6.5 860.8 8–.7

6N/4W-26G2 382021122161401 47 156 — 53.1 — — 48.0 5.1 34.7 18.4

6N/4W-26G31 382018122161301 45 93 — 48.4 29.1 19.3 43.2 5.2 29.1 19.3

6N/4W-26L5 382008122162801 122 210 60–150 55.8 — — — — 767.8 7–12.0

6N/4W-26R3 381956122155101 102 147 — 77.5 — — 64.7 12.8 45.4 32.1

6N/4W-27L214 — — 120 60–120 50 1526.0 1524.0 1537.0 1513.0 1526.3 1523.7

6N/4W-27N1 381953122175401 — 141 39–141 50 — — 39.5 10.5 23.3 26.7

6N/4W-35G5 381929122160701 69 — — 39.0 8.1 30.9 14.4 24.6 8.2 30.8

6N/4W-35H1 381927122155001 120 297 157–297 68.4 — — — — 47.8 20.6

Table 5. Construction data and water-level data for April and October of 2000 through 2002 for selected wells in the lower Milliken–Sarco–Tu
California—Continued

State well
No.

USGS site
identification

number

Local
well

number

Well
depth

Depth of 
perforated 

interval

Elevation 
of land 
surface

April 2000
water level

October 2000
water level

April 2001
water level

Depth Altitude Depth Altitude Depth Altitude



84
 

G
round-W

ater Resources in the Low
er M

illiken–Sarco–Tulucay Creeks A
rea, Southeastern N

apa County, California, 2000–2002

158.2 –36.0 133.4 –11.2 160.1 –37.9

52.2 553.7 50.9 555.0 52.3 53.6

55.5 22.6 48.2 29.9 53.8 24.3

139.2 –26.6 121.8 –9.2 — —

189.6 –84.6 156.9 –52.0 — —

185.7 –47.4 172.9 –34.6 186.7 –48.4

181.4 –94.1 142.0 –54.7 192.2 –104.9

185.1 –81.7 171.4 –68.0 — —

224.3 –95.9 166.3 –37.9 8241.8 8–113.4

125.3 0.9 103.8 22.4 — —

155.8 –1.8 138.3 15.7 169.2 –15.2

lucay Creeks area, southeastern Napa County, 

October 2001
water level

April 2002
water level

October 2002
water level

Depth Altitude Depth Altitude Depth Altitude

ed in the contouring on figures 15 and 16, respectively.

.

6N/4W-36A1 381947122145401 98 375 240–375 122.2 132.5 –10.3 153.6 –31.4 129.4 –7.2

6N/4W-36B4 381937122150901 96 87 — 105.9 49.5 56.4 50.7 55.2 51.2 54.7

6N/4W-36E1 381927122154001 37 100 — 78.1 38.2 39.9 50.5 27.6 42.8 35.3

6N/4W-36G1 381939122150401 95 195 155–185 112.6 — — 137.8 –25.2 122.5 –9.9

6N/4W-36H4 381926122144201 40 6, 16 485 — 105.0 — — 191.4 –86.4 152.6 –47.6

6N/4W-36H6 381935122145501 97 600 100–600 138.2 180.5 –42.2 195.7 –57.4 176.0 –37.8

6N/4W-36J3 381923122145601 38 — — 87.3 126.8 –39.5 167.6 –80.3 125.9 –38.6

6N/4W-36K2 381910122150101 54 — — 103.4 — — 183.1 –79.7 160.6 –57.2

6N/4W-36P1 381907122152301 31 382 — 128.4 155.5 –27.1 210.0 –81.6 163.7 –35.3

6N/4W-36R11 381905122145601 53 530 30–530 126.2 106.1 20.1 — — 119.2 7.0

6N/4W-36R2 381907122145001 121 17≥178 — 154.0 — — — — 7 139.1 7 14.9

Table 5. Construction data and water-level data for April and October of 2000 through 2002 for selected wells in the lower Milliken–Sarco–Tu
California—Continued

State well
No.

USGS site
identification

number

Local
well

number

Well
depth

Depth of 
perforated 

interval

Elevation 
of land 
surface

April 2000
water level

October 2000
water level

April 2001
water level

Depth Altitude Depth Altitude Depth Altitude

1 Well used for water-chemistry sampling.
2 Well used for temperature logging.
3 Well depth remeasured by USGS in April 2002 is approximately 450 feet.
4 Determined from topographic map with an accuracy of plus or minus 10 feet.
5 Water-level measurement not included in the contouring (figs. 15 and 16).
6 Reported drill or hole depth.
7 Water-level measurement made in mid-May.
8 Water-level measurement may have been affected by recent or nearby pumping, but if measured in October 2001 or April 2002 was includ
9 Well depth remeasured by USGS in April 2002 is approximately 590 feet.
10Well depth 120 to 130 feet according to owner.
11Well depth 250 to 300 feet according to owner.
12Well depth remeasured by USGS in April 2002 is approximately 418 feet.
13Well depth remeasured by USGS in April 2002 is approximately 520 feet.
14Well monitored by the California Department of Water Resources (California Department of Water Resources, accessed August 1, 2002)
15Water-level data from California Department of Water Resources (California Department of Water Resources, accessed August 1, 2002).
16 Well depth approximately 475 feet according to owner.
17Well depth at least 178 feet according to owner.
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Unit
pplied 
water
e-ft/acre)

Approximate 
population

(2000 
census)

Per capita 
use

(gallon/per 
person/ day)

Estimated 
annual 

pumpage 
(acre-feet)

na na na 2,101

na 4 4,800 5 148 796

1,448

na na na 2,686
10 1.2 na na 2,843
11 0.5 na na 1,185
10 1.2 na na 3,443
11 0.5 na na 1,435

1,185
3,443
2,318

ons)
13 4.0 na na 1,564

rces, written commun., 2002; Don Ridenhour,City of 
y based on 2002 water use data from the City of Napa 

tment of Public Works, oral commun., 2001).

eastern Napa County, California, 2000–2002

ted average yield of all wells with driller’s logs; ratio 
 Fio (1997). Unit applied water is an estimated value 
servation Farmland Mapping and Monitoring 
 

Basis of estimate
Well to
 parcel

ratio

Number
of

parcels

Estimated 
number

of
wells

Estimated 
average 
pumping 

rate
(gal/min)

Assumed 
average 
daily use 
(hours)

Area
 (acres)

a

(acr

Domestic Use (residential use excluding residential mixed with agricultural properties)

Well and parcel data 1 1.1 1,450 1,595 2 20 3 0.98 na

Population and water use data na na na na na na

Average

Irrigation Use—Agriculture (includes agriculture mixed with residential use)

Well and parcel data 6 1.4 132 185 7 75 8 2.88 na

FMMP land use and DWR water use coefficient na na na na na 9 2,369

FMMP land use and local water use coefficient na na na na na 9 2,369

Napa County land use and DWR water use coefficient na na na na na 12 2,869

Napa County land use and local water use coefficient na na na na na 12 2,869

Minimum
Maximum
Average

Irrigation Use—Improved open space (includes golf courses, cemeteries, and public instituti

FMMP land use and DWR water use coefficient na na na na na 9 391
1 Estimated from 643 wells identified on 577 residential properties.
2 Approximately 0.45 of average reported well yield (48 gal/min) for 589 wells identified on driller’s logs as domestic use.
3 Average daily pumping time for residential wells, from Metzger and Fio (1997).
4 Estimated population of county portion of study area not served by public supply water.
5 Average daily per capita water use for the City of Napa Municipal Water Department, 1990–2001 (Alan Aguilar, Department of Water Resou

Napa, written commun., 2002). In comparison, per capita rate for part of study area outside of city limits estimated to be 156 gallons per person per da
Municipal Water Department (Gil Harrington, City of Napa, written commun., 2002).

6 Estimated from the identification of 104 wells distributed among 73 agricultural and agriculture mixed with residential properties.
7 Approximately 0.45 of average reported well yield (168 gal/min) for 93 wells identified on driller’s logs as irrigation use.
8 Average daily pumping time for institutional wells used primarily for landscape irrigation, from Metzger and Fio (1997).
9 Average determined from FMMP year 2000 land use. See figure 2.
10Average amount of water applied per acre for grapes in Napa County in 1980 (California Department of Water Resources, 1986).
11Average amount of water applied per acre for grapes in Napa County in 2001 according to local residents (John Stewart, Napa County Depar
12Acreage determined from Napa County Assessor parcel database (2002).
13Average amount of water applied per acre for pasture in Napa County in 1980 (California Department of Water Resources, 1986).

Table 6. Summary of estimated ground-water pumping for domestic and irrigation uses in the lower Milliken–Sarco–Tulucay Creeks area, south

[Well to parcel ratio based on distribution of identifiable wells amongst identifiable properties. Estimated average yield is approximately 0.45 of repor
of 0.45 based on the proportion of measured to reported yields for 11 wells included in this study. Assumed average daily use values from Metzger and
of average countywide irrigation water applied during 1980. DWR, California Department of Water Resources. FMMP, California Department of Con
Program. gal/min, gallon per minute; acre-ft/acre, acre-foot per acre. na, not applicable] 



Table 7. Summary of median water-level change in the lower Milliken–Sarco–Tulucay Creeks area, southeastern Napa County, southeastern Napa County, 
California, 2000–2002—Continued

Time period

Storage unit 1 Storage unit 2 Storage unit 3 Storage unit 4 All storage units

Number of 
wells

measured
Median

Number of 
wells

measured
Median

Number of 
wells 

measured
Median

Number of 
well

measured
s

Median
Number of 

wells
measured

Median

October 2000–October 2001 45 –10.4 4 –14.0 31 –7.4 5 –4.9 85 –8.6

October 2001–October 2002 51 –5.9 4 –6.5 27 –5.0 5 –7.2 87 –5.5

Average annual change: 48 –8.2 4 –10.3 29 –6.2 5 –6.1 86 –7.1

April 2000– April 2001 38 0.5 6 –8.9 20 2.0 3 –0.3 67 0.7

April 2001-April 2002 47 –2.3 6 –1.0 30 –4.2 5 2.2 88 –2.6

Average annual change: 43 –0.9 6 –5.0 25 –1.1 4 1.0 78 –1.0

October 2000–April 2001 50 13.6 6 1.6 32 19.0 5 16.2 93 14.1

October 2001–April 2002 60 20.8 7 9.1 34 20.1 6 18.8 107 19.9

Average annual change: 55 17.2 7 5.4 33 19.6 6 17.5 100 17.0

Table 7. Summary of median water-level change in the lower Milliken–Sarco–Tulucay Creeks area, southeastern Napa County, California, 2000–2002

[Median water-level change in feet]
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Table 9. Field data and laboratory analyses of samples from streamflow-measurement stations and wells in southeastern Nape County, California, 2001—
Continued

Stream site identifier
or State well No.
(abbreviated or
local identifier)

USGS
identification No.

Sample
date

Solids, 
residue on 

evaporation 
at 180°C,
dissolved

(mg/L)

[70300]

Solids, 
sum of 

constituents, 
dissolved

(mg/L)

[70301]

Oxygen,
dissolved

(mg/L)

[00300]

pH,
field

(standard
units)

[00400]

Specific
conductance,

field
(µS/am)

[00095]

Temperature,
water

(°C)

[00010]

Streamflow-measurement stations

Murphy Creek (MC) 381739122140001 9-19-01 174 164 8.9 7.3 130 15.0

Dairy Creek (DC) 381909122132701 9-18-01 150 146 8.9 7.4 97 14.5

Site 33 (MCW) 382130122153501 9-20-01 130 128 — 7.1 172 15.5

Site 37 (MCH) 382017122161101 9-20-01 136 133 — 7.2 184 18.0

Wells

5N/3W-6A1 (92) 381858122132601 9-18-01 194 196 3.5 7.2 124 26.0

5N/3W-6N6 (61) 381814122143101 11-06-01 640 732 <.1 7.8 1 1,220 23.0

5N/3W-7G2 (100) 381740122140001 9-19-01 451 435 <.1 6.7 638 19.5

5N/3W-8E1 (22) 381746122133101 9-19-01 282 282 1.3 6.9 356 21.5

5N/4W-1F3 (29) 381841122152401 11-07-01 278 286  3.2 7.4 386 20.5

5N/4W-12G1 (14) 381740122150201 11-06-01 (2) 417 <.1 8.0 564 20.0

5N/4W-13H3 (36) 381649122144901 11-07-01 230 217 2.4 1 6.3 255 19.0

5N/4W-13J1 (19) 381646122145601 11-08-01 216 217 .6 7.1 248 23.5

6N/3W-31F4 (67) 381935122141601 9-21-01 218 144 <.1 7.4 265 27.0

6N/4W-15R3 (76) 382135122165901 11-08-01 220 227 1.6 6.7 269 20.0

6N/4W-23Q3 (43) 382050122160901 9-20-01 288 296 .1 7.3 402 21.5

6N/4W-25G2 (142) 382017122145801 9-17-01 256 255 <.1 7.3 260 24.0

6N/4W-26G3 (45) 382018122161301 9-20-01 279 282 .1 7.0 404 17.5

6N/4W-36G1 (95) 381939122150401 9-18-01 324 334 <.1 6.6 310 20.0

6N/4W-36R1 (53) 381905122145601 11-05-01 280 285 6.6 1 8.6 428 26.0

Table 8. Field data and laboratory analyses of samples from streamflow-measurement stations and wells in southeastern Napa County, California, 2001

[State well No.: See well-numbering diagram on page ix. See figure 25 for location of streamflow-measurement stations, lakes and ponds, springs, and wells. 
USGS (U.S. Geological Survey) identification No. consists of latitude, longitude, and sequence number. Parameter code, in brackets, is a five-digit number in 
the USGS computerized data system, National Water Information System (NWIS, used to uniquely identify a specific constituent or property. CaCO3, calcium 
carbonate; mg/L, milligram per liter; µS/cm, microsiemen per centimeter at 25°C; °C, degree Celsius; µg/L, microgram per liter. e, value estimated by the 
USGS National Water Quality Laboratory, Denver, Colorado; <, actual value is less than value shown; —, no data]

See footnotes at end of table.
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Table 9. Field data and laboratory analyses of samples from streamflow-measurement stations and wells in southeastern Napa County, California, 2001—
Continued

Stream site identifier
or

State well No.
(abbreviated or
local identifier)

Sample 
date

Hardness,
total

(mg/L as
CaCO3)

[00900]

Calcium,
dissolved

(mg/L)

[00915]

Magnesium, 
dissolved 

(mg/L)

[00925]

Potassium, 
dissolved 

(mg/L)

[00935]

Sodium, 
dissolved 

(mg/L)

[00930]

Alkalinity, 
field

(mg/L as
CaCO3)

[39086]

Bicarbonate, 
field

(mg/L)

[00453]

Streamflow-measurement stations

Murphy Creek (MC) 9-19-01 52 11.2 5.75 2.68 15.2 59 72

Dairy Creek (DC) 9-18-01 27 6.02 3.02 3.90 11.7 45 54

Site 33 (MCW) 9-20-01 46 9.47 5.43 2.75 16.7 59 71

Site 37 (MCH) 9-20-01 46 9.53 5.38 3.59 18.5 66 79

Wells

5N/3W-6A1 (92) 9-18-01 71 16.1 7.36 4.17 24.3 114 138

5N/3W-6N6 (61) 11-06-01 65 19.2 4.1 1.51 247 328 395

5N/3W-7G2 (100) 9-19-01 220 49.5 24.4 4.74 39.3 157 189

5N/3W-8E1 (22) 9-19-01 120 24.8 14.7 3.19 24.2 124 148

5N/4W-1F3 (29) 11-07-01 40 14.1 1.11 .69 72.1 98 118

5N/4W-12G1 (14) 11-06-01 37 11.6 2.06 5.09 109 223 268

5N/4W-13H3 (36) 11-07-01 100 18.4 13.1 1.52 10.6 90 108

5N/4W-13J1 (19) 11-08-01 79 16.7 9.14 1.82 21.9 108 132

6N/3W-31F4 (67) 9-21-01 74 17.7 7.32 4.29 26.9 113 139

6N/4W-15R3 (76) 11-08-01 73 12.9 9.83 6.67 23.3 98 118

6N/4W-23Q3 (43) 9-20-01 70 14.0 8.51 20.4 50.9 192 232

6N/4W-25G2 (142) 9-17-01 76 16.4 8.47 5.63 35.2 115 138

6N/4W-26G3 (45) 9-20-01 110 23.9 12.6 11.8 34.0 163 197

6N/4W-36G1 (95) 9-18-01 52 9.48 6.84 9.25 62.7 110 133

6N/4W-36R1 (53) 11-05-01 10 2.52 .793 1.15 97.7 176 183

Table 8. Field data and laboratory analyses of samples from streamflow-measurement stations and wells in southeastern Napa County, California, 2001—
Continued
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Table 9. Field data and laboratory analyses of samples from streamflow-measurement stations and wells in southeastern Napa County, California, 2001—
Continued

Stream site identifier
or

State well No.
(abbreviated or
local identifier)

Sample 
date

Chloride,
dissolved

(mg/L)

[00940]

Fluoride,
dissolved

(mg/L)

[00950]

Silica,
dissolved

(mg/L)

[00955]

Sulfate,
dissolved

(mg/L)

[00945]

Nitrogen,
ammonia,
dissolved

(mg/L)

[00608]

Nitrite plus 
nitrate as N, 

dissolved
(mg/L)

[00631]

Nitrogen,
nitrite, 

dissolved 
(mg/L)

[00613]

Streamflow-measurement stations

Murphy Creek (MC) 9-19-01 10.9 <0.2 74.4 7.7 <0.04 e 0.03 <0.006

Dairy Creek (DC) 9-18-01 7.45 .2 85.4 1.0 <.04 .08 <.006

Site 33 (MCW) 9-20-01 12.9 <.2 42.7 2.1 0.04 .09 <.006

Site 37 (MCH) 9-20-01 11.5 e .1 41.7 3.3 <.04 e .03 <.006

Wells

5N/3W-6A1 (92) 9-18-01 6.18 0.3 65.2 4.3 <0.04 <0.05 e 0.003

5N/3W-6N6 (61) 11-06-01 175 1.5 46.0 30.2 1.47 <.05 <.008

5N/3W-7G2 (100) 9-19-01 67.1 .3 81.7 71.7 .15 <.05 <.006

5N/3W-8E1 (22) 9-19-01 10.2 .3 88.8 41.9 e .04 <.05 e .004

5N/4W-1F3 (29) 11-07-01 16.2 .6 48.6 61.6 <.04 2.90 <.008

5N/4W-12G1 (14) 11-06-01 54.0 .6 56.5 43.9 .53 <.05 <.008

5N/4W-13H3 (36) 11-07-01 10.7 .2 84.5 14.8 <.04 2.09 <.008

5N/4W-13J1 (19) 11-08-01 11.6 .2 86.5 3.4 .05 e .04 <.008

6N/3W-31F4 (67) 9-21-01 11.1 .3 — 7.7 .06 e .02 <.006

6N/4W-15R3 (76) 11-08-01 12.9 .2 81.9 19.7  e .03 <.05 <.008

6N/4W-23Q3 (43) 9-20-01 9.98 e .1 75.4 .6 .24 <.05 <.006

6N/4W-25G2 (142) 9-17-01 16.2 .4 81.4 22.0 .04 <.05 <.006

6N/4W-26G3 (45) 9-20-01 24.1 <.2 71.3 5.5 .24 <.05 <.006

6N/4W-36G1 (95) 9-18-01 15.4 e .1 76.1 80.3 2.57 <.05 <.006

6N/4W-36R1 (53) 9-19-01 15.5 .9 40.8 20.3 .06 <.05 <.008

Table 8. Field data and laboratory analyses of samples from streamflow-measurement stations and wells in southeastern Napa County, California, 2001—
Continued
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Table 9. Field data and laboratory analyses of samples from streamflow-measurement stations and wells in southeastern Napa County, California, 2001—
Continued

Stream site identifier
or

State well No.
(abbreviated or 
local identifier)

Sample 
date

Phosphorus,
orthophosphate,

dissolved
(mg/L)

[00671]

Arsenic,
dissolved

(µg/L)

[01000]

Boron,
dissolved

(µg/L)

[01020]

Iron,
dissolved

(µg/L)

[01046]

Lithium,
dissolved

(µg/L)

[01130]

Manganese,
dissolved

(µg/L)

[01056]

Streamflow-measurement stations

Murphy Creek (MC) 9-19-01 0.15 e 1 20 62 7.4 e 2.9

Dairy Creek (DC) 9-18-01 .17  e 2 20 32 10.5 e 1.9

Site 33 (MCW) 9-20-01 <.02 <2 200 55 13.8 e 2.3

Site 37 (MCH) 9-20-01 e .01 <2 160 59 12.6 8.1

Wells

5N/3W-6A1 (92) 9-18-01 0.04 2 60 28 43.0 1 136

5N/3W-6N6 (61) 11-06-01 .02 <2 3 11,000 <10 90.7 1 93.0

5N/3W-7G2 (100) 9-19-01 <.02 <2 830 1,710 58.3 1 314

5N/3W-8E1 (22) 9-19-01 .04 4 110 1 991 43.4 1 261

5N/4W-1F3 (29) 11-07-01 .06 1 11 230 <10 19.1 <2.0

5N/4W-12G1 (14) 11-06-01 .03 6 3 1,440 11 34.6 1 54.5

5N/4W-13H3 (36) 11-07-01 .12 1 11 e 10 e 7 7.7 5.6

5N/4W-13J1 (19) 11-08-01 .07 3 140 102 97.5 1 81.4

6N/3W-31F4 (67) 9-21-01 e .02 e 1 200 18 50.3 1 117

6N/4W-15R3 (76) 11-08-01 .17 1 17 70 31 51.4 1 309

6N/4W-23Q3 (43) 9-20-01 .33 1 67 160 12 82.6 1 491

6N/4W-25G2 (142) 9-17-01 .04 6 380 1 310 51.4 1 131

6N/4W-26G3 (45) 9-20-01 .14 1 16 200 1 462 62.7 1 831

6N/4W-36G1 (95) 9-18-01 .62 3 490 1 2,290 187 1 656

6N/4W-36R1 (53) 9-19-01 .02 4 900 18 36.8 19.9

Table 8. Field data and laboratory analyses of samples from streamflow-measurement stations and wells in southeastern Napa County, California, 2001—
Continued

1Value exceeds the maximum contaminant level (MCL) or is outside of the acceptable range for primary or secondary Federal and State drinking-water 
standards (California Department of Water Resources, 1997; U.S. Environmental Protection Agency, 2002).

2Insufficient sample for analysis.
3Value exceeds State active level (California Department of Health Services, 2002).
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Table 9. Field measurements and oxygen-18 and deuterium ratios in samples from streamflow- measurement stations, lakes and ponds, springs, and 
wells, southeastern Napa County, California, 2001–02—Continued

Station identifier
or State well No.
(abbreviated or
local identifier)

USGS
Identification No.

Subarea
Sample

date

Instaneous
streamflow

(ft3/s)

Delta
oxygen-18
(per mil)

Delta
deuterium
(per mil)

Field measurements

Specific 
conductance

(µS/cm)

Water 
temperature

(°C)

Streamflow-measurement stations

Site 12 381644122123001 Tulucay 3-14-01 0.64 –7.61 –50.52 58 16.0

Site 13 381728122133801 Tulucay 3-13-01 .87 –7.39 –48.9 114 13.0

Site 14 381744122123601 Tulucay 3-13-01 .06 –7.58 –49.9 81 12.0

Site 16 381739122131101 Tulucay 3-13-01 .71 –7.29 –46.59 110 12.5

Site 17 381730122143101 Tulucay 3-14-01 1.93 –7.29 –49.55 155 11.0

Site 20A 381745122143401 Tulucay 3-14-01 .27 –6.93 –48.12 470 16.0

Site 20B 381745122143402 Tulucay 3-14-01 .32 –7.07 –48.03 242 13.0

Site 41 381709122163301 Tulucay 3-13-01
4-10-01

5.62
2.81

–6.87
–6.25

–46.98
–43.36

264
306

11.5
11.5

Site 42B 381639122151001 Tulucay 3-13-01 .65 –6.61 –45.17 120 15.0

Site 45 381723122155501 Tulucay 3-13-01
4-10-01

4.38
.78

–7.00
–6.30

–47.63
–43.7

270
337

12.0
11.0

Site 46B 381634122142901 Tulucay 3-13-01 1.10 –7.00 –45.77 99 11.5

Site 49B 381707122151801 Tulucay 3-14-01 .35 –7.28 –48.66 122 11.0

Site 50 381738122140601 Tulucay 3-13-01 .72 –7.20 –48.06 — 12.5

Site 56 381813122140601 Tulucay 3-15-01 .12 –6.88 –48.18 610 10.0

Site 58 381758122131601 Tulucay 3-15-01 .09 –7.55 –50.54 72 10.0

Site 60 381653122140201 Tulucay 3-14-01 .30 –7.46 –49.51 96 11.5

Site 62 381638122150501 Tulucay 3-13-01 .19 –6.96 –47.82 109 12.5

Murphy Creek (MC) 381739122140001 Tulucay 9-19-01 .10 –5.71 –39.34 130 15.0

Site 21 381743122161001 (1) 3-14-01 .01 –6.78 –47.41 498 13.0

Site 1 382024122145901 Sarco 4-12-01 .18 –6.89 –45.77 110 9.5

Site 2 382046122142501 Sarco 3-16-01 .83 –7.43 –47.16 90 9.5

Site 7A 381956122151101 Sarco 3-15-01 1.05 –7.41 –47.38 113 11.0

Site 7B 381956122151102 Sarco 3-15-01 .62 –6.63 –45.18 246 14.0

Site 9 381923122145701 Sarco 3-14-01 .43 –6.52 –44.21 462 13.5

Site 11 381922122162201 Sarco 3-15-01
4-11-01

2.34
.13

–7.01
–6.57

–46.38
–44.55

210
270

11.5
12.5

Site 22A 381901122135201 Sarco 3-14-01 .08 –6.88 –47.92 488 13.0

Site 22B 381900122135101 Sarco 3-14-01 .15 –7.27 –48.81 213 12.0

Site 24 381849122132901 Sarco 3-14-01 .02 –7.29 –46.5 109 12.0

Site 26A 381922122141201 Sarco 3-14-01 .48 –6.79 –45.58 328 14.5

Site 26B 381922122141202 Sarco 3-14-01 .50 –7.50 –49.01 143 13.0

Site 28B 381925122140801 Sarco 3-14-01 .46 –7.58 –48.12 138 12.0

Site 51 381906122133501 Sarco 3-14-01 .07 –7.28 –48.24 128 12.0

Dairy Creek (DC) 381909122132701 Sarco 9-18-01 .04 –6.98 –45.36 97 14.5

Site 6A 382104122151401 Milliken 3-15-01 .03 –7.05 –44.99 119 11.5

Site 31 382139122150801 Milliken 3-15-01
4-11-01

46.2
3.40

–7.59
–7.12

–48.59
–45.38

61
104

10.0
12.0

Site 33 (MCW) 382130122153501 Milliken 3-15-01
4-11-01
9-20-01

51.7
2.40
.43

–7.62
–7.15
–5.32

–47.61
–44.57
–37.72

61
107
172

10.0
12.0
15.5

Table 9. Field measurements and oxygen-18 and deuterium ratios in samples from streamflow-measurement stations, lakes and ponds, springs, and 
wells, southeastern Napa County, California, 2001–02

[See figure 25 for location of streamflow-measurement stations, lakes and ponds, springs, and wells. USGS (U.S. Geological Survey) identification No. 
consists of latitude, longitude, and sequence number. State well No.: see well-numbering diagram on page ix. Subarea “outside” refers to sites located outside 
of the Milliken, Sarco, and Tulucay drainage basins. ft3/s, cubic foot per second; per mil, parts per thousand; µS/cm, microsiemen per centimeter at 25°C; °C, 
degree Celsius; µg/L, microgram per liter. —, no data]

See footnote at end of table.
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Streamflow-measurement stations—Continued

Site 35 381931122162901 Milliken 3-15-01
4-12-01

42.5
3.25

–7.54
–6.91

–47.55
–43.88

78
153

11.0
11.0

Site 37 (MCH) 382017122161101 Milliken 4-11-01
9-20-01

3.13
.46

–6.96
–5.11

–43.32
–37.51

156
184

13.0
18.0

Site 38 382031122155301 Milliken 3-15-01
4-11-01

43.4
2.53

–7.54
–6.93

–48.08
–44.74

71
149

10.0
13.0

Lakes and ponds

lower Lake Camille (LLC) 381638122151601 Tulucay 9-21-01 –1.92 –25.68 166 20.0

Maher pond (MP) 381752122132801 Tulucay 9-19-01 –.36 –19.42 220 —

Van Koten pond (VKP) 381934122150701 Sarco 9-18-01 4.04 –3.04 — —

Silverado Country Club pond 
(SCCP)

382030122154201 Milliken 9-21-01 –6.75 –44.67 317 22.0

Lake Frey (LF) 381749122112101 (2) 1-15-02 –4.96 –37.66 64 9.5

Lake Leona (LL) 382041122122801 (2) 1-15-02 –7.00 –46.90 88 9.0

Lake Madigan (LM) 381829122113501 (2) 1-15-02 –4.95 –38.48 70 10.0

Lake Madigan outflow (LMO) 381829122113401 (2) 1-15-02 –5.00 –37.88 69 9.5

Springs

Oak Canyon spring (OCS) 381848122131801 Sarco 1-16-02 –6.79 –44.25 98 11.5

Palmaz spring (PS) 381956122122701 Sarco 2-06-02 –7.10 –45.91 73 14.0

Wells

5N/3W-6A1 (92) 381858122132601 Storage Unit 3 9-18-01 –7.59 –49.06 124 26.0

5N/3W-6N6 (61) 381814122143101 Storage Unit 1 11-06-01 –7.95 –53.23 1,220 23.0

5N/3W-7G2 (100) 381740122140001 Storage Unit 1 9-19-01 –6.83 –44.8 638 19.5

5N/3W-8E1 (22) 381746122133101 Storage Unit 1 9-19-01 –7.22 –47.68 356 21.5

5N/4W-1F3 (29) 381841122152401 Storage Unit 2 11-07-01 –6.27 –41.54 386 20.5

5N/4W-12G1 (14) 381740122150201 Storage Unit 1 11-06-01 –7.13 –47.35 564 20.0

5N/4W-13H3 (36) 381649122144901 Storage Unit 1 11-07-01 –6.12 –40.6 255 19.0

5N/4W-13J1 (19) 381646122145601 Storage Unit 1 11-08-01 –6.69 –42.46 248 23.5

6N/3W-31F4 (67) 381935122141601 Storage Unit 3 9-21-01 –7.29 –47.72 265 27.0

6N/4W-15R3 (76) 382135122165901 Storage Unit 4 11-08-01 –6.44 –42.28 269 20.0

6N/4W-23Q3 (43) 382050122160901 Storage Unit 3 9-20-01 –7.17 –47.58 402 21.5

6N/4W-25G2 (142) 382017122145801 Storage Unit 3 9-17-01 –6.93 –43.45 260 24.0

6N/4W-26G3 (45) 382018122161301 Storage Unit 3 9-20-01 –6.43 –42.52 404 17.5

6N/4W-36G1 (95) 381939122150401 Storage Unit 3 9-18-01 –7.26 –48.99 310 20.0

6N/4W-36R1 (53) 381905122145601 Storage Unit 2 11-05-01 –7.47 –50.58 428 26.0

Table 9. Field measurements and oxygen-18 and deuterium ratios in samples from streamflow- measurement stations, lakes and ponds, springs, and 
wells, southeastern Napa County, California, 2001–02—Continued

Station identifier
or State well No.
(abbreviated or
local identifier)

USGS
Identification No.

Subarea
Sample

date

Instaneous
streamflow

(ft3/s)

Delta
oxygen-18
(per mil)

Delta
deuterium
(per mil)

Field measurements

Specific 
conductance

(µS/cm)

Water 
temperature

(°C)

1Outside of the Tulucay Creek subarea.
2Outside subarea in the Howell Mountains.
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C-model age, southeastern Napa County, California, 

 CFC 
s in air CFC-model age

CFC-113
(pptv)

Time of recharge and 
laboratory comments

Median 
ground-

water age
(years)

24.5 Late 1960s to early 1970s 31
2 .0 1950s or younger; CFCs 

probably degraded and 
degassed; high CH4, 
H2S

46

.0 Mid to late 1950s; CFCs 
could be degraded

45

7.2 Mid 1960s to early 1970s 33

15.7 Late 1970s to early 1980s 21

.0 Mid to late 1950s; CFCs 
could be degraded

45

.0 Mid 1950s or younger; 
CFCs could be degraded

46

3 2.5 Late 1950s to early 1960s 41

.0 Early 1950s 50

6.8 Early 1970s; excess CFC-
12

30

.0 Mid to late 1950s 45

1.8 Mid 1950s; CFCs could be 
degraded

46

3.5 Mid 1970s; CFCs probably 
degraded

26

.0 Early 1960s 40
3 58.0 Mid to late 1980s 15

r and corresponding CFC-model age, southeastern 

e ampoules, unless otherwise noted, collected at each 
rocarbon; H2S, hydrogen sulfide. mg/L, milligram per 
 data]

for this calculation.
nberg, U.S. Geological Survey, written commun., 
Table 11. Dissolved gas, CFC, and tritium concentrations in samples from wells, and calculations of CFC concentrations in air and corresponding CF
2001

State well No. 
(local well number 

in parenthesis)

Laboratory measurements Calculated
concentrationDissolved gas

N2/Ar 
temp. 1

(oC)

Excess
air 1

(cm3/L)

CFC
Tritium 

concen-
tration

(TU)
N2

 1

(mg/L)
Ar 1

(mg/L)
O2 

1

(mg/L)
CO2 

1

(mg/L)
CH4 

1

(mg/L)

CFC-11
(pg/kg; 
mean)

CFC-12
(pg/kg; 
mean)

CFC-113
(pg/kg; 
mean)

CFC-11
(pptv)

CFC-12
(pptv)

5N/3W-6A1 (92) 32.0 0.9 2.9 9.0 0.0 13.5 16.0 62.7 71.0 23.2 — 27.4 133.0

5N/3W-6N6 (61) 27.0 .5 .0 4.8 14.7 2 90.7 24.9 1.6 42.0 .0 — 2 .8 2 83.1

5N/3W-7G2 (100) 22.8 .8 .1 32.6 .0 10.2 5.5 1.1 19.6 .0 — .4 31.6

5N/3W-8E1 (22) 36.9 .9 .1 16.5 .0 15.3 21.7 21.1 35.1 6.1 .32 10.2 71.5

5N/4W-1F3 (29) 18.6 .7 3.2 4.1 .0 12.3 1.9 119.0 169.3 15.9 1.50 48.8 299.9

5N/4W-12G1 (14) 23.6 .7 .0 1.7 1.0 23.3 10.2 1.7 9.8 .0 — 1.2 27.9

5N/4W-13H3 (36) 21.7 .7 .7 41.0 .0 16.1 6.3 12.0 6.8 .0 .50 6.0 14.3

5N/4W-13J1 (19) 17.7 .6 .1 9.6 .0 17.8 2.7 3 19.0 313.2 3 1.9 — 3 10.2 3 29.8

6N/3W-31F4 (67) 20.9 .7 .1 4.4 .1 13.6 4.7 3.1 5.4 .0 — 1.4 10.1

6N/4W-15R3 (76) 21.4 .7 .1 15.7 .0 13.4 5.1 26.7 1,450.8 6.5 2.12 11.7 2,720.1

6N/4W-23Q3 (43) 22.6 .6 .1 10.7 .0 24.2 9.4 4.9 9.0 .0 — 3.6 26.4

6N/4W-25G2 (142) 21.1 .7 .1 6.9 .3 13.5 4.9 4.9 15.7 1.7 1.12 2.2 29.8

6N/4W-26G3 (45) 24.4 .7 .1 20.9 .9 20.8 10.5 3.8 76.7 2.3 — 2.4 197.6

6N/4W-36G1 (95) 21.5 .7 .1 30.5 .0 11.4 4.6 4.0 24.1 .0 .25 1.5 40.9

6N/4W-36R1 (53) 16.5 .6 3.6 .7 .0 21.8 2.6 3 122.4 3171.2 3 35.3 — 379.8 3 459.2

Table 10. Dissolved gas, chlorofluorocarbon (CFC), and tritium concentrations in samples from wells, and calculations of CFC concentrations in ai
Napa County, California, 2001

[State well No.: See well-numbering diagram on page ix. See figure 25 for locations of wells. Mean of CFC-laboratory measurements from three of fiv
site; the remaining two ampoules used for quality control. N2, nitrogen; Ar, argon; O2, oxygen; CO2, carbon dioxide; CH4, methane; CFC, chlorofluo
liter; °C, degree Celsius; cm3/L, centimeter cubed per liter; pg/kg, picogram per kilogram; TU, tritium units; pptv, parts per trillion by volume. —, no

1Mean of measurements for two samples collected at each site.
2The 30-year (1961–90) average air temperature at Napa, California (National Oceanic Atmospheric Administration, 2002); 14.7°C was used 
3Mean of measurements from two ampoules; the third ampoule was “contaminated” (concentration greater than 2001 air) (Plummer and Buse

2002).



  
Table 12. Helium, hydrogen, and neon gas concentrations in water 
samples from wells, southeastern Napa County, California, 2001

State well No. 
(local well number 

in parenthesis)

Dissolved gas concentrations1

(10-8 cc/g at STP)

He H2 Ne

5N/3W-6N6 (61) 534.3 3.8 —

5N/3W-7G2 (100) 29.8 74.5 22.6

5N/3W-8E1 (22) 27.7 74.6 28.0

5N/4W-12G1 (14) 96.7 6.6 —

6N/4W-26G3 (45) 255.3 26.4 —

6N/4W-36G1 (95) 20.6 1.9 31.0

Table 11. Helium, hydrogen, and neon gas concentrations in water 
samples from wells, southeastern Napa County, California, 2001

[See figure 25 for location of wells. cc/g, cubic centimeter per gram; STP, 
standard temperature and pressure; He, helium; H2, hydrogen; Ne, neon.  
—, no data]

 1Mean for two samples collected at each site.
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GENERAL INFORMATION REGARDING GROUNDWATER PERMITS 

FOR PROJECTS WITHIN THE MST GROUNDWATER DEFICIENT AREA 

July 2005 (updated 2012) 
 
The following are provided as general guidelines only for projects located within the Milliken-Sarco-
Tulocay (MST) Groundwater Deficient Area (see attached map).  These guidelines may be modified 
from time to time depending upon additional information that may become available to the County.  
The requirements for your specific project or situation may be different.  Prior to the submittal of an 
application for a building permit for a structure or an erosion control plan for a new or expanded 
agricultural project within the MST groundwater basin you should consult the Department of 
Environmental Management regarding the possible need for the issuance of a groundwater permit, 
or if you are proposing a or new or expanded winery in the MST you should consult with the 
Conservation Development and Planning Department about a Use Permit or Use Permit 
modification.  The following information applies to projects using groundwater located in the MST: 
 
1. NO GROUNDWATER PERMIT REQUIRED (project considered exempt) 

1. Additions and/or alterations to existing dwellings do not trigger a groundwater permit 
review.  This includes bedroom and bathroom additions, additional living space, etc.  
Additionally, guest houses (no kitchen) do not trigger a groundwater review as they are 
considered "detached" bedrooms.   

2. Replacement dwellings where an existing legal dwelling previously existed are included 
in the definition of a ‘minor improvement’ and are exempt from groundwater permit 
requirements. 

3. Replacement wells are exempt; however the existing well must be destroyed. 
4. Pools, if filled with hauled in water (from a source outside the MST) and if provided with 

a pool cover, do not trigger a groundwater review. 
5. Agricultural land development less than or equal to a quarter (1/4) of an acre will not 

trigger a groundwater review.  
 
2. MINISTERIAL GROUNDWATER PERMIT REQUIRED (project considered ministerial)  

1. For parcels with no existing structures or agriculture:  Applications for a single-family 
dwelling of any size (and may include a guest house) and the associated well and 
associated landscaping shall be issued a ministerial groundwater permit provided the 
applicant does the following:  Limits the total water used on the parcel to 0.6 acre feet per 
year; meters the total water used on the parcel; and reports those water use numbers to the 
Department of Public Works as required. 

2. For parcels with existing agricultural land development that wish to re-plant or re-develop:  
Applications for agricultural land re-development shall be issued a ministerial groundwater 
permit provided the applicant does the following:  Limits the water use to an average of 0.3 
acre feet of water per acre per year (calculated as the average water used over a three-year 
period with no yearly use exceeding the total average allotment by more than fifteen (15) 
percent); meters all wells serving the parcel to measure all groundwater used on the parcel; 
and reports all water use to the Department of Public Works as required. 

 
3. GROUNDWATER PERMIT REQUIRED   (project considered discretionary) 

For parcels that do not meet the criteria for exemption or a ministerial permit: 
 

To add any additional use (including, but not limited to, a second residence, a new or 
expanded vineyard, or a winery), an environmental assessment in the form of an initial study 
most likely leading to an EIR (Environmental Impact Report) will be required to be completed 
by the Conservation, Development Planning Department unless the applicant is able to 
prove that there will be “no net increase” in water consumption.  

 

“No net increase” means that the applicant will have to show that no additional water will be 
used by the proposed use.  This can be done by giving up an existing use, changing 
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practices to reduce the amount of water that is used by existing uses, or by bringing in water 
from outside of the MST in sufficient quantities to compensate for the new use.  So-called 
“trucked in” water may only be used for agricultural activities.   
If you are going to document an "existing use" that you wish to give up for a proposed new 
use, you must confer with the Department of Public Works and the Conservation 
Development, and Planning Department prior to submittal of a groundwater permit 
application.  These departments will evaluate your proposal for accuracy (i.e. are the water 
use estimates reasonable based on the existing use), and will make an initial determination 
whether your claim of the existing use can be supported (i.e. is the use one that ceased in 
the last few years or is it an ongoing use, etc.).   
 
Along with the “no net increase” standard, applicants are also required to meet the "fair 
share" (0.3 acre-ft of groundwater/acre of land owned) specified in the Department of Public 
Works policy report.  
  

The no net increase standard for CEQA review may be lifted by the Napa County Board of 
Supervisors when a plan (such as bringing a recycled water pipeline to the MST) is fully in 
place and operating. 

 
GROUNDWATER PERMIT PROCESSING PROCEDURE 

1.  Ministerial Permits:  Applications are available at the Department of Environmental 
Management.  If your project meets the criteria for a ministerial permit, the application 
will be processed and the permit issued within a couple of days.   

  
 2.   Discretionary Permits:  

 Applications and instructions are available at the Department of Environmental 
Management.  Applications shall be returned with the required fees and certified list 
of adjoining property owners.    

 The complete application and all supporting material will be referred to the 
Department of Public Works for review of water use estimations and projections. 

 The application, along with the Department of Public Works analysis, is then referred 
to the Conservation, Development and Planning Department for environmental 
review. 

 Once the environmental review process has been completed, the environmental 
document is transmitted to the Department of Environmental Management for their 
review. 

 Following notice to the neighbors, and any requested public hearing (if a hearing 
request is not submitted, then no hearing is held), the groundwater permit is either 
issued or denied by the Department of Environmental Management. 

 Appeals to either an approval or denial of a groundwater permit application are 
submitted to the Napa County Board of Supervisors. 

 
 
 
 
 



 



RESOLUTION NO. 11-004

A RESOLUTION
OF THE BOARD OF DIRECTORS OF THE NAPA SANITATION DISTRICT TO

PROVIDE POLICY FOR FUTURE ACTIVITIES ASSOCIATED WITH THE RECYCLED
WATER PROGRAM

WHEREAS, the Napa Sanitation District and its ratepayers have invested significant funds
to enable reliable compliance with its NPDES permit; and

WHEREAS, the Board of Directors desires to retain its NPDES permit for discharge to the
Napa River but supports increasing water recycling for agricultural, urban and environmental uses;
and

WHEREAS, the District has spent much time, effort and money on performing studies,
completing designs and seeking funding for various expansion projects, hut until recently did so
without formal partnership with the beneficiaries of the expansion; and

WHEREAS, the District has determined that this approach would he more effective with
partners committing to both sharing of project costs and the use of the recycled water; and

WHEREAS, the District has determined that the maximum amount of recycled water that
can he treated and delivered to customers using existing treatment plant pond storage is between
3,700 and 4,600 acre-feet per year, and potential near-term demand for recycled water may he
between 5,000 and 6,000 acre-feet per year; and

WHEREAS, existing treatment plant recycled water capacity is approximately 1,700 acre
Feet per year; and

WHEREAS, the Wastewater Treatment Plant Master Plan identified phased capital projects
to increase high quality recycled water capacity from 1,700 acre—feet per year up to a capacity that
maximizes pond storage and plant iniluent; and

WHEREAS, the l)istrict desires to set priorities For the al location ol recycled water to
poteitia1 users, based on existing commitments to users and input From potential users, and.

WHEREAS, there exist lroperties within the l)istrict’s service area and near the 1)istrict’s
existing recycled water system that either have not developed or have not yet connected to the
l)istrict’s recycled water system, hut have or will he paying sewer service charges to the l)istric(
that support the recycled water system, and
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WHEREAS, the Board of l)irectors has deliberated various options for recycled water
policies and received input from affected stakeholders in the region on this matter; and

WHEREAS, the Board of Directors desires to adopt various recycled water policies to
provide direction to staff for future recycled water activities;

NOW THEREFORE BE IT RESOLVED, the Board of Directors of the Napa Sanitation
District hereby authorizes and directs the implementation of the following policies for future
recycled water activities:

I. The priorities for supply of available recycled water are set as follows, and are based on the
planning information contained in Table 1, attached:

(a) Current recycled water customers;

(b) Parcels within the District’s existing service area close to the District’s existing
recycled water system that either have not yet developed, or have already developed
but not yet connected to the District’s recycled water

(c) Parcels for which an agreement has been executed with the District committing
recycled water in the future (e.g. MST);

(d) Parcels that have been or will be required to use recycled water by local land use
authorities or retail water suppliers; and

(e) Parcels in areas where a recycled water delivery system has been studied and funding
is being arranged for construction of piping (e.g. Los Carneros).

2. In order to maximize the availability of recycled water to the most customers, the District may
require the user to store recycled water where feasible. The District may utilize pricing to
encourage storage, discourage wasteful usage, and stretch water supply.

3. The District supports expansion of the recycled water system to areas outside the District’s
service area for the purpose of water supply, but the costs of expansion (such as studies, design,
funding, construction and operation) cannot be solely the burden of the District’s ratepayers.
For new recycled water projects, the District may require an agreement addressing both funding
of the costs of expansion and a commitment to use recycled water. The District will respect
service boundaries of adjacent utilities and agreements executed with those utilities for the
orderly provision of service.

4. Grant programs for the purpose of expanding recycled water to new customers will be pursued
when a partnering agreement with that potential customer or beneficiary is in place.

5. The District, in partnership with Napa County, will continue pursuit of federal, state or other
funding.

Resolution of the Hoard of l)inctors of the Nap Sanitation District to
I’rovide Policy for Future Activities Associated with the Recycled watt Program



I hereby certify that the foregoing is a full, true and correct copy of a Resolution duly
adopted and passed by the Board olDirectors of the Napa Sanitation District, Napa County,
California, on the 6th day of April, 2011, by the following vote:

AYES: CRAVETT, LUCE, SHINNAMON, TECHEL, VAN CORDER
NOES: NONE

ABSENT: NONE
ABSTAIN: NONE

Secretary. Napa Sanitation District
Napa County, California

APPROVED:

Chair

Resolution o the Board o I 1)irectors o I the Napa San tat on I)istrict to
Provide Policy hr I uture Activities Associated with the Recycled Water Program



Table 1.   Planning Information for Allocation of Summer Recycled Water 
 

Type of User Estimated Demand 
(acre-feet per year) 

Existing Uses/Commitments 

Existing Customers in Service Area 1,400  

Montelcino Golf Course (Somky) 300  

Valley Gate Vineyards & Kirkland Ranch 100 

MST (could be as little as 500 AF)* 700 

Los Carneros Water District* 450 

District Use (Jameson Ranch) 100  

SUBTOTAL EXISTING USES/COMMITMENTS   3,050  

Probable Commitments 

Infill (Kennedy Park, Industrial Parks)* 250   

Napa State Hospital 200   

Stanly Ranch (St. Regis) 200   

 SUBTOTAL PROBABLE COMMITMENTS   650 

Other Areas Being Discussed in Near-Term  

Los Carneros Water District* 1,200   

Suscol Mountain Vineyards 150   

SUBTOTAL OTHER POSSIBLE AREAS   1,350 

TOTAL PROBABLE DEMAND  
(acre-feet per year) 

  5,050 

 
* This table includes changes made by the NSD Board of Directors since its initial adoption on April 6, 2011. 
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MINUTES OF THE REGULAR MEETING OF THE BOARD OF DIRECTORS OF THE 
NAPA SANITATION DISTRICT, NAPA COUNTY, CALIFORNIA, HELD AND 
CONVENED AT THE SOSCOL RECYCLED WATER FACILITY ADMINISTRATION 
OFFICE, WEDNESDAY, NOVEMBER 7, 2012 CALLED TO ORDER AT 3:03 PM. 
 
 
1. OPEN SESSION:      

 
 
2. ROLL CALL: 
 

PRESENT:  JILL TECHEL, Chair; MARK LUCE, Vice-Chair; MARK VAN GORDER 
(absent at roll-call, present at 3:07 p.m.), CHUCK GRAVETT and CHUCK 
SHINNAMON, Directors.  ALSO PRESENT:  TIMOTHY HEALY, General Manager, 
and JOHN BAKKER, Legal Counsel. 
 
ABSENT:  NONE. 

 
3. REVIEW OF AGENDA:  No Changes. 
 
4. SAFETY MOMENT:  “Driving Safety Tips” 
 
5. PUBLIC COMMENT:   None.  
   
6. SPECIAL PRESENTATIONS:   None. 
 
7. REGULAR CALENDAR:      
  

a. Receive an update on the County’s process and progress toward development 
of a Community Facility District to finance the recycled water pipeline in the 
MST area. 
 
Phil Miller, Napa County Deputy Director of Public Works, updated the Board on 
the County’s process and progress. The County Board of Supervisors took action 
on October 23rd to move forward with creating a Community Facilities District 
(CFD). There are nine parcels (five owners) participating in the core group of the 
CFD.  They will continue to solicit users to annex in at a later date. There are 
several options that will be considered on the project, such as possibly downsizing 
the pipe and the location and size of the pump station. The County will be 
applying for another federal grant to help with funding the project.  
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The Public Hearing for the formation of the CFD will be on December 4, 2012.  
 

b. 
APPROVAL OF NAPA SANITATION DISTRICT REMAINING IN 
NBWRA PHASE 2 PROJECT AT AN ESTIMATED COST OF $71,664 
FOR THE CURRENT FISCAL YEAR AND F/Y 2013/14, AND DIRECT 
STAFF TO STUDY ADDITIONAL PROJECTS THAT COULD BE 
INCLUDED IN THE PROJECT. 

MR 12-071: 

 
Motion by GRAVETT, seconded by VAN GORDER, by the following vote: 

 
AYES:  GRAVETT, LUCE, SHINNAMON, TECHEL, VAN GORDER 
NOES:  NONE 
ABSENT: NONE 
ABSTAIN: NONE 
 
General Manager Healy updated the Board on the NBWRA Phase 2 project and 
budget. He reported on the Phase 1 project grants received and potential grants in 
the future. The District’s probable Phase 2 project list currently has four projects. 
Healy reported NSD’s portion of the study costs for the Phase 2 Scoping Study is 
approximately $71,664. The study is scheduled to start in January, 2013 and 
continue for 18 months. He discussed the potential benefits of the District 
participating in the Phase 2 Scoping Study. Discussion was held and the Board 
voted to participate in the Phase 2 Scoping Study, with direction to staff to look at 
adding possible storage projects to the study. 
 

c. 
AUTHORIZE WILL-SERVE LETTER TO LOS CARNEROS WATER 
DISTRICT FOR 800 ACRE FEET OF RECYCLED WATER IN WINTER 
MONTHS, 100-150 ACRE FEET RECYCLED WATER IN SUMMER 
MONTHS, AND DIRECTION TO GENERAL MANAGER TO DISCUSS 
WITH MANAGEMENT STAFF LOS CARNEROS’ REQUEST FOR 500 
ACRE FEET OF EXCESS RECYCLED WATER COMMITTED TO MST 
IF THE WATER IS NOT USED BY MST. GENERAL MANAGER TO 
PREPARE THE PROPOSED WILL-SERVE LETTER AND REVIEW IT 
WITH BOARD CHAIR PRIOR TO ISSUANCE. 

MR 12-072: 

 
Motion by GRAVETT, seconded by SHINNAMON, by the following vote: 

 
AYES:  GRAVETT, LUCE, SHINNAMON, TECHEL, VAN GORDER 
NOES:  NONE 
ABSENT: NONE 
ABSTAIN: NONE 

 
General Manager Healy updated the Board on the Will-Serve request from Los 
Carneros Water District (LCWD). Healy reported that staff has taken another look 
at the committed recycled water numbers. LCWD requests 800 AF of water in the 
winter months, and 100 AF, or more if available, of water in the summer months. 
Also, they request to have first option to purchase any additional summer water 
that MST does not need. Discussion was held with the Board and staff. Board 
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requested further discussion in the spring in regards to the additional 500 AF of 
recycled water requested by LCWD. 
 

d. 
ADOPT RESOLUTION AUTHORIZING THE EXECUTION AND 
DELIVERY OF REFUNDING REVENUE CERTIFICATES OF 
PARTICIPATION, AN OFFICIAL STATEMENT AND APPROVING THE 
EXECUTION AND DELIVERY OF CERTAIN DOCUMENTS IN 
CONNECTION THEREWITH AND CERTAIN OTHER MATTERS, AS 
REVISED IN PARAGRAPH 11. 

RES. 12-018: 

 
Motion by GRAVETT, seconded by SHINNAMON, by the following vote: 

 
AYES:  GRAVETT, LUCE, SHINNAMON, TECHEL, VAN GORDER 
NOES:  NONE 
ABSENT: NONE 
ABSTAIN: NONE 
 
Jeff Tucker, Director of Administrative Services, gave an update on the 
refinancing of the District’s variable rate debt and issuance of new debt for 
projects. The proposed resolution authorizes the execution and delivery of 
refunding revenue Certificates of Participation and associated agreements. The 
proposed schedule after authorizing staff to move forward with the bond sale 
includes staff presentation to Standard & Poor’s for bond rating on November 14, 
2012; Napa Sanitation Board makes CEQA determination on new projects on 
December 5, 2012; the bond pricing on December 13, 2012; and the 
closing/funding on December 20, 2012. Board held discussion and requested a 
minor revision to the resolution in paragraph 11, deleting “secretary” and “or the 
designee and any other proper officer of the District”.  
 

8. CONSENT CALENDAR: 
 

a. 
APPROVAL OF MINUTES FROM THE REGULAR BOARD MEETING 
ON OCTOBER 17, 2012. 

MR 12-073: 

 
b. Receive County of Napa Voucher Register Dated 10/02/12 through 10/22/12. 

 
c. MR 12-074:

CANCEL THE REGULAR BOARD MEETING ON NOVEMBER 21, 2012 
DUE TO LACK OF BUSINESS. 

  

 
 

d. MR 12-075:
AUTHORIZE THE GENERAL MANAGER TO AWARD TASK ORDER 
TO KNN PUBLIC FINANCE FOR $125,000, PLUS $5,000 FOR 
REIMBURSABLE EXPENSES, TO PROVIDE FINANCIAL ADVISOR 
SERVICES FOR THE NEW SERIES 2012A CERTIFICATES OF 
PARTICIPATION, REFINANCING OF THE SERIES 2009A VARIABLE 
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RATE DEBT AND ISSUANCE OF NEW DEBT FOR NEW CAPITAL 
PROJECTS. 
 

e. MR 12-076:
AUTHORIZE THE CHAIR TO EXECUTE AMENDMENT #4 TO THE 
FUNDING AGREEMENT BETWEEN THE COUNTY OF NAPA AND 
THE NAPA SANITATION DISTRICT RELATED TO NBWRA 
MEMBERSHIP, ARRA GRANT FUNDING, AND REIMBURSEMENT OF 
EXPENSES FOR CONSTRUCTION OF THE RECYCLED WATER 
PIPELINE FROM NAPA STATE HOPSITAL TOWARD SKYLINE PARK 
(CIP 5506A) AND THE DESIGN OF THE MST RECYCLED WATER 
PIPELINE (CIP 5507). 

  

 
f. MR 12-077:

AUTHORIZE THE GENERAL MANAGER TO EXECUTE TASK ORDER 
NO. 7 WITH RMC WATER & ENVIRONMENT TO PROVIDE 
ADDITIONAL PROFESSIONAL SERVICES TO FINALIZE THE 
DESIGN OF THE MST RECYCLED WATER PIPELINE PROJECT (CIP 
5507) IN THE AMOUNT OF $483,967. 

  

 
g. RES 12-019:

ADOPT RESOLUTION ACCEPTING COMPLETION AND DIRECTING 
GENERAL MANAGER/DISTRICT ENGINEER TO FILE THE NOTICE 
OF COMPLETION AT THE OFFICE OF THE RECORDER, NAPA 
COUNTY, CALIFORNIA FOR THE FOG RECEIVING AND INJECTION 
FACILITY PROJECT (CIP 13734 PREVIOUSLY CIP 3008). 

  

 
h. Receive General Manager’s Report for September, 2012. 

 
 

9. GENERAL MANAGER’S REPORT: 
 

a. None. 
 

10. LEGAL COUNSEL REPORT:   
 

a. None. 
 

11. UPCOMING MEETINGS: 
 

a. NBWRA Board meeting – November 19, 2012 
b. Regular Board meeting – November 21, 2012  - cancelled 
c. Regular Board meeting – December 5, 2012 
d. Regular Board meeting – December 19, 2012 
e. Regular Board meeting – January 2, 2013 (may cancel) 

 
12. BOARD OF DIRECTORS REPORTS/GENERAL DISCUSSIONS:   
 
 a. North Bay Watershed Association (11/02/12) – Vice-Chair Luce attended. 

Discussion was held on geomorphology.   
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 b. Director Shinnamon congratulated the board members who ran for office in the 
recent election.  

 
13. ADJOURN TO CLOSED SESSION: (4:35 p.m.) 
 
 a. PUBLIC EMPLOYEE APPOINTMENT 

Title: Plant Manager 
 

 b. CONFERENCE WITH LABOR NEGOTIATORS 
Agency designated representatives: Timothy Healy, General Manager 
Unrepresented employee:  Prospective Plant Manager 

 
14. RECONVENE TO OPEN SESSION: (5:05 p.m.) 
 
15. REPORT FROM LEGAL COUNSEL ON CLOSED SESSION: (5:05 p.m.) 
 
 Legal counsel reported that the Board took no reportable action in closed session. 
 
16. ADJOURNMENT: (5:05 p.m.) 
 

There being no further business, the meeting was adjourned at 5:05 p.m. to meet again on 
Decemb            er 5, 2012 for a Regular Meeting at the Napa Sanitation District Recycled 
Water Facility, 1515 Soscol Ferry Road, Napa, California.   

 
  
   ___________________________ 
                                                                                          CHAIR 
 
ATTEST: 
 
______________________ 
Clerk of the Board 
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MINUTES OF THE REGULAR MEETING OF THE BOARD OF DIRECTORS OF THE 
NAPA SANITATION DISTRICT, NAPA COUNTY, CALIFORNIA, HELD AND 
CONVENED AT THE SOSCOL RECYCLED WATER FACILITY ADMINISTRATION 
OFFICE, WEDNESDAY, MARCH 6, 2013 CALLED TO ORDER AT 4:03 PM. 
 
 
1. OPEN SESSION:      

 
 
2. ROLL CALL: 
 

PRESENT:  JILL TECHEL, Chair; PETER MOTT, CHUCK GRAVETT and CHUCK 
SHINNAMON, Directors; and KEITH CALDWELL, Alternate Director.  ALSO 
PRESENT:  TIMOTHY HEALY, General Manager, and JOHN BAKKER, Legal 
Counsel. 
 
ABSENT:  MARK LUCE, Director. 

 
3. REVIEW OF AGENDA:  No Changes.  
 
4. SAFETY MOMENT:  “Sleep Awareness” 
 
5. PUBLIC COMMENT:   None.  
   
6. SPECIAL PRESENTATIONS:   None. 
 
7. CONSENT CALENDAR:     
 

a. 
APPROVAL OF MINUTES FROM THE REGULAR BOARD MEETING 
ON FEBRUARY 20, 2013. 

MR 13-017: 

 
b. Receive County of Napa Voucher Register Dated 2/05/13 through 2/18/13. 

 
c. 

CANCEL THE REGULAR BOARD MEETING ON APRIL 3, 2013 DUE 
TO LACK OF BUSINESS. 

MR. 13-018: 

 
d. Receive General Manager’s Report for January, 2013. 
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Motion by GRAVETT, seconded by SHINNAMON, by the following vote: 
 

AYES:  GRAVETT, CALDWELL, SHINNAMON, TECHEL, MOTT 
NOES:  NONE 
ABSENT: NONE 
ABSTAIN: NONE 

  
8. REGULAR CALENDAR: 

 
a. 

AUTHORIZE WILL SERVE LETTER TO LOS CARNEROS WATER 
DISTRICT FOR RECYCLED WATER DELIVERY IN THE SUMMER 
MONTHS FOR AN ADDITIONAL 300 ACRE FEET GREATER THAN 
THEIR CURRENT WILL SERVE LETTER, CONDITIONED UPON A 
SUCCESSFUL “YES” VOTE IN THE LCWD TO OVERSIZE THE 
PIPELINE UNDER THE NAPA RIVER, ACTUAL CONSTRUCTION OF 
THE UPSIZED PIPELINE, AND A SUCCESSFUL VOTE TO FINANCE 
AND CONSTRUCT A RECYCLED WATER DISTRIBUTION NETWORK 
WITHIN THE LCWD BOUNDARIES. STANDARD CONDITIONS OF 
RECYCLED WATER DELIVERY APPLY. 

MR 13-019: 

 
Motion by GRAVETT, seconded by SHINNAMON, by the following vote: 

 
AYES:  GRAVETT, CALDWELL, SHINNAMON, TECHEL, MOTT 
NOES:  NONE 
ABSENT: NONE 
ABSTAIN: NONE 
 
General Manager Healy informed the Board that staff recommends they authorize 
issuance of a Will-Serve letter for up to 300 acre feet of additional recycled water 
to LCWD and reduce the amount allocated to MST by the same amount. The will-
serve letter would be conditioned upon a successful “yes” vote in the LCWD to 
oversize the pipeline under the Napa River and the actual construction of the 
upsized pipeline, and a successful vote to finance and construct a recycled water 
distribution network in the LCWD boundaries. The will-serve letter would also 
contain the standard conditions that recycled water is delivered within three years 
and that the full allocation is used within five years of the issue date. 
 

b. Consider CASA Spring Conference Attendance to be held in Newport Beach, 
CA on April 24-26th.  
 
Staff has reserved hotel rooms tentatively for all Board members. Board members 
will let the Clerk know whether they will be attending the conference or not.  
 

c. Discuss Board’s overall goals for District, and provide direction to staff. 
 
The Board held a priority and goal setting workshop, facilitated by Daniel 
Iacofano of MIG. In March of 2011, the Board held a similar workshop which 
resulted in the District’s current Strategic Plan. The workshop allowed the Board 
to discuss the current direction of the District, identify new opportunities and 
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issues, and update the priorities for the District. General Manager Healy discussed 
the District’s accomplishments to date.  Mr. Iacofano discussed current issues, 
challenges and opportunities for the District. He reviewed the District’s current 
goals and their status. The Board held discussion on their current priorities and 
proposed plan of action.  Mr. Iacofano will prepare an overview of the Board’s 
discussions and priorities that staff will use to prepare an updated draft Strategic 
Plan for the Board’s consideration.   
 

9. GENERAL MANAGER’S REPORT: 
 

a. None. 
 

10. LEGAL COUNSEL REPORT:   
 

a. None. 
 

11. BOARD OF DIRECTORS REPORTS/GENERAL DISCUSSIONS:   
 

a. None 
 
12. UPCOMING MEETINGS: 
 

a. Regular Board meeting – March 20, 2013  
b. NBWRA Board meeting – March 25, 2013 
c. Regular Board meeting – April 3, 2013 (cancelled) 
d. Regular Board meeting – April 17, 2013 
e. Regular Board meeting – May 1, 2013 

 
13. ADJOURNMENT: (7:23 p.m.) 
 

There being no further business, the meeting was adjourned at 7:23 p.m. to meet again on 
March 20, 2013 for a Regular Meeting at the Napa Sanitation District Recycled Water 
Facility, 1515 Soscol Ferry Road, Napa, California.   

 
  
   __________________________ 
                                                                                           CHAIR 
 
ATTEST: 
 
______________________ 
Clerk of the Board 
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UPDATE CHRONOLOGY  

NOVEMBER 30, 2005—VERSION 1 

PURPOSE 

This chapter summarizes the basic groundwater 
hydrology of Napa County and documents the 
construction of a local integrated groundwater 
model.  The groundwater hydrology analysis 
and model development were designed to 
establish a baseline of existing conditions to 
support countywide programs.   

 

NAPA COUNTY BASELINE DATA REPORT 

GROUNDWATER WELL, PUMP, AND DISTRIBUTION PIPES 

CHAPTER 16 
GROUNDWATER HYDROLOGY 
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INTRODUCTION 
his chapter of the Napa County Baseline Data Report (BDR) describes the baseline 
conditions for groundwater hydrology of Napa County (County).  In addition to summarizing 
the hydrogeologic system, this chapter documents the construction of a local integrated 

surface water and groundwater model developed for the BDR for areas where groundwater is a 
significant resource.   

This chapter describes the groundwater component of the hydrologic cycle in Napa County, documents 
the groundwater system, and describes the methods used to determine existing groundwater hydrology 
and the policies that apply to groundwater in Napa County.  In addition, this chapter details the 
approach and data used in developing a local integrated surface water and groundwater model.  As the 
focus of this chapter is groundwater and the saturated zone, this analysis is complementary and builds 
on the general surface water hydrology discussion presented in Chapter 15, Surface Water Hydrology, 
of the BDR.  A supporting technical report (Napa BDR Groundwater Hydrology Modeling Report) 
includes a more complete documentation of the groundwater model construction, calibration, sensitivity 
analysis, and presentation of results.  Consulting hydrologists from DHI Water & Environment led the 
surface hydrology, groundwater, and water quality tasks of the BDR (Chapters 15, 16, and 17, 
respectively), working collaboratively with other specialists from the Jones & Stokes/EDAW project 
team. 

PURPOSE 
The groundwater hydrologic analyses and modeling efforts conducted in support of the BDR were 
undertaken with the explicit intention of applying the models and analyses toward future planning 
considerations.  More specifically, the surface water hydrology (see Chapter 15), groundwater (this 
chapter), and surface water quality (see Chapter 17) studies supporting the BDR were designed to 
establish baseline conditions by which Countywide planning programs could be assessed and 
evaluated for their benefits, constraints, and environmental impacts.     

SPECIALIZED TERMS USED 
 Aquifer:  A permeable body of rock capable of yielding quantities of groundwater to wells and 

springs. 

 Alluvial aquifer:  Aquifer of water-bearing sand and gravel typically found near lakes, streams, and 
rivers, deposited by a stream and retainsinga hydraulic connection with the depositing stream. 

 Confined aquifer:  An aquifer that is bound above and below by impermeable layers of rock and 
that contains water under pressure. 

 Unconfined aquifer:  An aquifer without an upper confining layer of impermeable soil or rock 
material.  The water table is exposed to the atmosphere through a series of interconnected 
openings in the overlying permeable soil and/or rock layers and is in equilibrium with atmospheric 
pressure. 

 Acre-foot (ac-ft):  The volume of water required to cover one acre of land to a depth of one foot 
(43,560 cubic feet or 325,851 gallons).  An acre-foot can be visualized as water a foot deep, 
covering an area about the size of a football field. 

 Artesian well:  A well into water held under pressure in porous rock or soil, confined by 
impermeable geologic formations.  Under this pressure, an artesian well is free-flowing to the 
surface. 

 Darcy’s Law:  An equation that can be used to compute the quantity of water flowing through an 
aquifer, which describes the flow rate of water through porous materials as proportional to the 
hydraulic gradient.  The constant of proportionality is the hydraulic conductivity. 

 Drawdown:  The drop in the water table or level of water in the ground when water is being 
pumped from a well. 

 Groundwater basins:  A groundwater reservoir defined by all the overlying land surface and the 
underlying aquifers that contain water stored in the reservoir.  Boundaries of successively deeper 
aquifers may differ and make it difficult to define the limits of the basin. 

 Groundwater recharge:  Process where water enters the soil and eventually reaches the saturated 
zone.  Groundwater recharge can occur through natural means (precipitation, streamflow) or 
human enhanced means (injection, etc.). 

 Groundwater:  Subsurface water occupying the pores and voids of the saturated zone and moving 
under the force of gravity.  In many instances, groundwater is an important source of well water for 
domestic and agricultural use. 

 Hydraulic conductivity:  A measure of the capacity of a substance to allow water to flow through it. 

 Interflow:  That part of the precipitation which infiltrates the surface soil and moves laterally through 
the upper soil horizons above the water table toward surface waters.  Also called subsurface runoff 
or shallow subsurface flow. 

 Losing streams:  Streams that lose water over their downstream course as they supply water to 
groundwater basins through infiltration from their beds. 

 Permeability:  The ability of a material to allow the passage of a liquid, such as water, through 
rocks.  Permeable materials, such as gravel and sand, allow water to move quickly through them, 
whereas impermeable materials, such as clay, do not allow water to flow freely. 

T 

Groundwater hydrologic analysis and
modeling were conducted with the
intention of applying the model and
analysis for future planning. 
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 Potentiometric surface:  The potential level to which water will rise above the aquifer’s water level 
in a well that penetrates a confined aquifer; if the potential level is higher than the land surface, the 
well will overflow. 

 Safe yield volumes:  The annual amount of water that can be taken from a source or supply over a 
period of years without depleting that source beyond its ability to be replenished naturally in “wet 
years.” 

 Specific yield:  Specific storage, storativity and specific yield (Ss, S and Sy) are aquifer properties; 
they are measures of the ability of an aquifer to release groundwater from storage, due to a unit 
change in hydraulic head.  These properties are often determined in hydrogeology using an aquifer 
test. 

POLICY CONSIDERATIONS  
The following federal, state, and local policies and agencies are pertinent to and involved in 
management of groundwater in Napa County.   

FEDERAL POLICIES 
There are no applicable federal policies regulating groundwater in Napa County.  In California, the State 
Regional Water Quality Control Boards set beneficial uses and water quality objectives for groundwater, 
usually consistent with Title 22 of the California (state) drinking water standards.   

STATE POLICIES 

GROUNDWATER RIGHTS 

Groundwater rights in California are similar to surface water rights (see Chapter 15, Surface Water 
Hydrology, of the BDR); however, no permit system or comprehensive regulatory method exists.  The 
exception is groundwater deemed to be part of a subterranean stream or underflow that is hydraulically 
connected to a surface water body.  In such cases, the source is classified as surface water and 
remains subject to the permitting authority of the State Water Resources Control Board (SWRCB) 
(discussed in detail in Chapter 15).  Groundwater law is primarily expressed through previous legal 
decisions, and disputes among groundwater users are usually settled through judicial actions or 
adjudications. 

There are two main types of groundwater rights:  overlying and appropriative. 

OVERLYING RIGHTS 

Overlying rights apply to parcels that overlie a groundwater basin.  Overlying rights are analogous to 
riparian rights for surface water.  Overlying users do not have priorities with respect to one another, and 
each holder has a right to a reasonable share of the total groundwater supply available.  Overlying 
rights may be active or dormant, and are generally senior to appropriative rights (defined below).  Note 
that water devoted to public uses (e.g., municipal water supply systems) is considered in most cases to 
be an appropriative use, rather than an overlying use, regardless of the location of the water use with 
respect to the aquifer. 

APPROPRIATIVE RIGHTS 

Appropriative rights apply to groundwater extractions used on lands that do not overlie the aquifer in 
question.  Appropriate rights are analogous to appropriative rights for surface water.  Appropriative 
rights are protected by the construction and use of a well, and putting the pumped water to reasonable 
and beneficial use.  These rights are subject to a seniority system, where the appropriative right holder 
with the longest standing right has first priority to groundwater in a condition of shortage.   

GROUNDWATER QUALITY 

Groundwater quality is regulated through the federal Clean Water Act and State Porter-Cologne Act, 
and administered by the U.S. Environmental Protection Agency (EPA), the SWRCB, and local Regional 
Water Quality Control Boards (RWQCBs).  These laws and associated regulations are discussed in 
Chapter 17, Surface Water Quality, of the BDR.  Additional regulatory authority is exercised by the 
RWQCB and California Department of Health Services regarding standards for installation, use, and 
abandonment of wells and septic systems, to ensure that drinking water standards and other water 
quality criteria are met and beneficial uses of the aquifer are maintained. 

LOCAL POLICIES 

NAPA COUNTY DEPARTMENT OF ENVIRONMENTAL 
MANAGEMENT 

The County’s Department of Environmental Planning is responsible for multiple issues related to 
groundwater in the County, including toxic site cleanup, management of groundwater quality, and 
permitting of underground storage tanks.  The department enforces the Safe Drinking Water Act, per 
agreement with the California Department of Health Services, Division of Drinking Water and 
Environmental Management.  For more information on the Department of Environmental Management’s 

There are two main types of groundwater
rights:  overlying and appropriative.
Overlying rights apply to parcels that
overlie a groundwater basin.
Appropriative rights apply to groundwater
extractions used on lands that do not
overlie the aquifer in question. 

Groundwater quality is regulated through
the federal Clean Water Act and State
Porter-Cologne Act. Additional regulatory
authority is exercised by the Regional
Water Quality Control Board and
California Department of Health
Services. 
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oversight of groundwater, see the County’s website:      
http://www.co.napa.ca.us/GOV/Departments/DeptPage.asp?DID=40500&LID=984). 

GROUNDWATER ORDINANCE 

The Napa County Board of Supervisors adopted a groundwater ordinance in 1996, revised in 2003, to 
regulate the extraction, use, and preservation of the County’s groundwater resources.  Compliance with 
this ordinance applies to development of new water systems or improvements to an existing water 
system that may use groundwater.  Specifically, the ordinance applies to agricultural land development 
or re-development activities located on parcels within groundwater deficient areas, including the 
Milliken-Sarco-Tulocay (MST), Pope Valley, Chiles Valley, Capell Valley, and Carneros groundwater 
basins.  The ordinance identifies issuance of groundwater permits based on three types of 
applications⎯exempt, ministerial, and required⎯and the process by which compliance with the 
ordinance is determined.  Applications for a groundwater permit require identification of existing and 
future uses of any existing water system which is supplied by groundwater, potential alternative water 
sources, the number of existing and future connections, intent of groundwater use, and an assessment 
of the potential impacts to the affected groundwater basin.  Because groundwater resources are highly 
valued in the County, further guidance for activities conducted within the MST groundwater deficient 
area have been developed, as detailed below. 

GUIDELINES FOR PROJECTS WITHIN THE MILLIKEN-SARCO-TULOCAY GROUNDWATER 
DEFICIENT AREA 

The Milliken-Sarco-Tulocay area is a groundwater deficient area.  Due to the sensitive nature of the 
MST groundwater basin, the County requires special consultation to determine the need for a 
groundwater permit.  This particularly applies to construction projects, erosion control plans for new or 
expanded agricultural projects, and new or expanded wineries that intend to use groundwater from the 
MST basin.  Depending on the governing authority (either the Environmental Management or 
Conservation Development and Planning Department), the appropriate department will determine which 
of the following three situations is applicable to the proposed project and its potential effect on the MST 
groundwater basin. 

 No groundwater permit is required. 

 A ministerial groundwater permit is required. 

 A groundwater permit is required. 

A groundwater permit would not be required if agricultural land development is less than or equal to a 
0.25 acre, for additions or alterations to existing dwellings, or for swimming pools that are not filled with 
water from the MST. 

Ministerial groundwater permits for new residential units and agricultural land re-development require 
compliance with water use conditions.  For new residential units, the total amount of water used on the 
parcel must be less than 0.6 acre feet per year (ac-ft/yr).  Re-development of agricultural land must limit 
the total water use on the parcel to an average of 0.3 acre feet per acre per year calculated as an 
average over a three-year period, with no yearly use exceeding the total average by more than 15%.  
All water use must be reported to the Department of Public Works under both types of development 
where a ministerial groundwater permit is issued. 

Groundwater permits are issued upon compliance with the “no net increase” and “fair share” standards.  
The “no net increase” standard encourages applicants to reduce their impact on the MST by giving up 
an existing groundwater use, changing practices to reduce consumption, or by importing water from 
outside the MST (only applies for agricultural activities).  If the additional water required by the 
proposed use would not meet the “no net increase” standard, the Planning Department or applicant 
must conduct a California Environmental Quality Act (CEQA) review to assess the potential 
environmental impacts of the proposed use.  Additionally, the proposed use must comply with the “fair 
share” standard that no more than 0.3 acre-feet (ac-ft) of groundwater per acre of land owned is used. 

METHODOLOGY 

DEFINITION OF STUDY AREA 
The study area for the analysis of groundwater hydrology is all of Napa County. 

GENERAL APPROACH 
Analysis of the Napa County’s groundwater system (as a component of the hydrologic cycle) involved a 
literature review, data analysis, and construction of a spatially referenced numerical model.  Extensive 
research was conducted to provide a scientific and valid basis for understanding the groundwater 
resources of Napa County.  Sources for information included but were not limited to local, state, and 
federal agency reports and data; publicly available data; university research studies; professional 
engineering and geology reports; privately collected water-use data from throughout the County; and 
personal communication with various groundwater specialists.  A more complete list of sources can be 
found in the References section below. 

Following initial data collection, the main features and driving forces of the groundwater hydrologic 
system were identified and a conceptual model was developed to describe groundwater functioning and 
to identify any significant hydrologic variables that would be required in the numeric model.  This two-
step process of data collection and conceptual model development provided the basis for developing a 
valid mathematical model.  

The Milliken-Sarco-Tulocay area is a
groundwater deficient area.  Due to the
sensitive nature of the MST groundwater
basin, the County requires special
consultation to determine the need for a
groundwater permit. 

Analysis of the Napa County’s
groundwater system involved
construction of a spatially referenced
numerical model.  Following initial data
collection, a conceptual model was
developed to describe groundwater
functioning and identify significant
hydrologic variables.  This two-step
process provided the basis for
developing a valid mathematical model.  

Milliken-Sarco-Tulocay Groundwater 
Basin 
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Consistent with the description of model selection in Chapter 15, Surface Water Hydrology, the 
numerical model selected to simulate the hydrologic cycle in Napa County is based on the MIKE 
SHE/MIKE11 code developed by DHI Water & Environment (2005).  The MIKE SHE/MIKE11 code has 
the capability to simulate the major flow components of the hydrologic cycle, including an integrated 
surface water and groundwater component, which makes the model very well suited for simulating 
current and future water distribution in Napa County.  A more detailed description of the model’s 
capabilities and data requirements is provided in Chapter 15, Surface Water Hydrology.  A specific 
discussion of the groundwater module’s computational algorithms and outputs is presented in the 
section 3-Dimensional Groundwater Model, below, or can be viewed at 
http://www.dhisoftware.com/mikeshe/ (DHI Water & Environment n.d.) 

EXISTING STUDIES AND DATA SOURCES 
DHI reviewed hydrogeologic reports and studies within Napa County.  Of the reports reviewed, only one 
provided a comprehensive overview of the hydrogeology of the entire County.  One study described the 
development of a numerical hydrogeologic model that simulates groundwater flow on a regional scale; 
however it only covered a limited portion of Napa County.  The documents reviewed provide valuable 
guidance in understanding the hydrogeologic system in Napa County and were used in the 
development of the local integrated surface water and groundwater models for the areas where 
groundwater is a significant and valued resource. 

GROUNDWATER RESOURCES STUDIES 
Water Resource Study for the Napa County Region (Napa County Flood Control and Water 
Conservation District 1991) provides an overview of the groundwater hydrology in Napa County within 
the context of an examination of the current and future water use needs for the County.  The report 
used data collected from the review of the County’s general plan, master water supply plans, water 
management plans, agricultural land use practices, historic water production and metered sales 
records, historical and projected population data, and land use maps and data, as well as consultation 
with various agency personnel.  The report provides a comprehensive overview of the agricultural, 
domestic, commercial, municipal, and industrial uses of water; and information regarding locations and 
volumes of groundwater pumping occurring throughout the County.  The report also provides some 
basic descriptive information for each of the major groundwater basins identified in the County.   

Ground-Water Hydrology of the Lower Milliken-Sarco-Tulucay Creeks Area, Napa County California by 
the U.S. Geological Survey (USGS) (Johnson 1977) discusses the water-bearing properties of the 
various hydrogeologically significant geologic formations in the Milliken-Sarco-Tulucay Groundwater 
Basin (MSTB).  The report also discusses the occurrence, movement, recharge, discharge, water-level 
fluctuations, ground-water storage capacity, and changes in groundwater storage in the MSTB. 

Ground-Water Resources in the Lower Milliken-Sarco-Tulucay Creeks Area, Southeastern Napa 
County California, 2000-2002 (Farrar and Metzger 2003) is a more recent update to the 1977 USGS 
study discussed above.  The report discusses recharge to the aquifers in the MSTB in terms of an 
analysis of streamflow gains and losses, and discharge from the aquifers in terms of groundwater 
pumping and groundwater underflow.  Groundwater levels and groundwater movement are evaluated in 
terms of annual, seasonal, and long-term changes in levels and flow directions.  The report provides 
numerous datasets, including maps of the potentiometric surfaces in the aquifers, and stratigraphic 
information in the form of hydrogeologic cross sections.  

Geology and Groundwater in Napa and Sonoma Valleys, Napa and Sonoma Counties California 
(Kunkel 1960) provides information on the water-bearing properties of the various geologic formations 
in the Napa Valley.  The report discusses the groundwater hydrology of each of the significant 
groundwater reservoirs in the Napa Valley in terms of the groundwater abstractions, fluctuations in 
water levels, and storage capacities.  Also included are estimates of total groundwater pumpage from 
wells in the Napa Valley, volume estimates of the alluvium at various depth intervals, average specific 
yield and groundwater storage capacities, water-level measurements and water-table maps, and 
driller’s logs of wells developed in the Napa Valley.  

Ground-Water Hydrology of Northern Napa Valley California (Faye 1973) provides information on the 
water-bearing properties of the various geologic formations in the northern Napa Valley.  The report 
discusses the groundwater hydrology of each of the significant water-bearing deposits in terms of the 
spatial and hydrologic properties, recharge and discharge, fluctuations in water levels and streamflows; 
and the response of these factors to precipitation inputs.  The report also documents the construction 
and calibration of a simple steady-state and transient mathematical groundwater flow model of the 
alluvial aquifer in the northern portion of the Napa Valley. 

Historical Groundwater Levels in Napa Valley (California Department of Water Resources 1995) gives a 
summary of groundwater level data collected in the Napa Valley through 1994.  It includes the locations 
of wells, information related to a monitoring program, hydrographs depicting changes in groundwater 
levels over time, and a tabulation of groundwater level measurements for 139 wells in the valley. 

A series of USGS reports from 1973 are available, which contain data for selected wells within the 
Napa (Bader and Svitek 1973a), St. Helena (Bader and Svitek 1973b), Rutherford (Bader and Svitek 
1973c), Yountville (Svitek 1973), and Calistoga (Svitek and Bader 1973) quadrangles.  These reports 
provide a description of the wells located in each quadrangle as well as water-level records, driller’s 
logs, pumping test results, and groundwater pumpage data for each well.  

GEOLOGIC CONTEXT FOR GROUNDWATER  
This section provides a general overview of the geology that is important to understanding groundwater 
resources in Napa County.  A more complete discussion of the Napa County geology is presented in 
Chapter 1, Geological Resources, of the BDR.   

Water Resource Study for the Napa
County Region (Napa County Flood
Control and Water Conservation District
1991) provides an overview of the
groundwater hydrology in Napa County
within the context of an examination of
the current and future water use needs
for the County. 
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GEOLOGIC STRUCTURE 
The Napa Valley and the smaller basins in Napa County are typically structural troughs formed by 
folding and faulting associated with the transformation of a subduction zone into the strike-slip 
movements of the San Andreas and related faults (Howell and Swinchatt 2000).  These basins are 1–2 
million years old, and have a northwestward trend typical of the coastal basins throughout California 
(Planert and Williams 1995).  Underlying the basins and forming the surrounding mountains are 
Mesozoic marine sediments and metamorphic and igneous rocks.  The basins are partially filled with 
unconsolidated to semiconsolidated marine sedimentary rocks deposited episodically during times of 
high sea level.  Additionally, the basin fill consists of weathered igneous and sedimentary rock clasts, 
deposited by mountain streams as well as permeable basalt and tuff in some locations.  The rolling 
topography of the floor of the Napa Valley is the result of its formation primarily on alluvial fan deposits 
(Planert and Williams 1995).  

Numerous faults present within the County generally trend to the northwest (Figure 16-1).  Though the 
majority of these faults are not active, a few are active and others show evidence of displacement within 
the last 2 million years.  Major faults in the County that are still active include the West Napa fault Zone, 
Green Valley fault Zone, Carneros fault, Cordelia fault Zone, Soda Creek fault, Wilson fault, and the 
Wragg fault.   

Geologic structures create source areas for surface water and groundwater in the higher elevations that 
surround the structural troughs/basins of the County.  Faults, joints, and fractures in the bedrock of 
Napa County act as preferential flowpaths enhancing groundwater recharge from precipitation and 
streamflow in some areas.  In other areas, geologic structures act as barriers to groundwater flow, 
restricting the movement of water in the subsurface.  

SURFICIAL GEOLOGY 
Geologic formations exposed at the surface in the County include Surficial Deposits, the Clear Lake 
Volcanics, the Sonoma Volcanics, the Great Valley Complex, and the Franciscan Complex (Figure 16-
1) (Graymer et al. 2004). 

SURFICIAL DEPOSITS (HISTORIC TO LATE PLEISTOCENE) 

This formation consists of stream channel deposits, alluvium, terrace deposits, alluvial fan deposits, 
landslide deposits, basin deposits, bay mud, and artificial fill.  The largest contiguous area of these 
deposits is along the floor of Napa Valley proper.  The deposits extend away from the mainstem of the 
Napa River along the lower reaches of most of the major tributary basins; and in the southern portion of 
the valley, the deposits extend further along the tributaries over most of their length.  Isolated deposits 
occur away from the valley along Troutdale Creek, Van Ness Creek, Conn Creek, Dry Creek, Milliken 
Creek, and adjacent to Lake Hennessey on the southeast side.  Additionally, the deposits are prevalent 

in the southern most areas of the County that experience tidal influence.  Surficial deposits are also 
present within Pope Valley, Chiles Valley, Capell Creek Valley, Wooden Valley, Suisun Valley, the 
upper Putah Creek area, along major tributaries feeding Lake Berryessa from the north, and along the 
northeastern shores of Lake Berryessa (Graymer et al. 2004).  In terms of groundwater resources, 
surficial deposits are typical pathways for groundwater recharge to the nearest surface aquifers and, 
depending on the properties and depths of the surficial deposits, may hold groundwater to varying 
capacity.  Within the Napa Valley floor, the majority of the groundwater is hosted within these deposits. 

CLEAR LAKE VOLCANICS (HOLOCENE TO PLIOCENE) 

This formation consists of rhyolite, basalt, tuff, and siltstone, sandstone, conglomerate, and poorly 
consolidated gravel.  Rocks of this formation outcrop in the northern portions of the Putah Creek 
subbasin, particularly in the vicinity of the upper reaches of Putah Creek, as well as in the southwestern 
portion of the study area in the vicinity of Huichica Creek and Carneros Creek subbasins.  These rocks 
are outliers of the large volcanic complex around Clear Lake to the north of the study area.  The 
complex is very young and thought to be related to the initiation of the San Andreas fault system (Fox et 
al. 1985).  In terms of groundwater resources, permeable rocks within the Clear Lake Volcanics 
exposed in Napa County are the southern extension of an aquifer system that extends northward into 
Lake County. 

SONOMA VOLCANICS (PLIOCENE TO LATE MIOCENE) 

These rocks consist of rhyolite, dacite, andesite, basaltic tuff, glass, flow rock, pyroclastic breccia, 
intrusives, and interbedded volcanoclastic sedimentary rocks.  These rocks are exposed over much of 
the Napa Valley and are the second most commonly exposed rocks in Napa County.  They compose 
the majority of the hills and mountains to the north and east of the valley as well as large portions of the 
Mayacama Mountains to the west of the valley.  These volcanics are thought to have formed along with 
the Clear Lake Volcanics as part of the northward trending series of volcanic centers related to initiation 
of the San Andreas fault system (Fox et al. 1985).  In terms of groundwater resources, tuffaceous units 
within the Sonoma Volcanics host significant volumes of groundwater in many parts of Napa County.  In 
the Napa Valley, these rocks underlie the surficial deposits and receive recharge from the overlying 
alluvial aquifer, and host significant volumes of groundwater under both confined and unconfined 
conditions.  In the Milliken, Sarco, and Tulucay Creeks area, these deposits are the primary aquifer 
material and host significant volumes of groundwater primarily under confined conditions.  The other 
units within the Sonoma Volcanics are relatively impermeable and act as confining units, restricting the 
horizontal and vertical movement of groundwater. 

In the higher elevations, geologic structures that
surround the structural troughs/basins of the
County create source areas for surface water and
groundwater. 
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GREAT VALLEY COMPLEX (EARLY CRETACEOUS TO LATE 
JURASSIC) 

This formation consists of the Great Valley sequence and the Coast Range ophiolite.  The Great Valley 
sequence consists of sandstone, shale, conglomerate, wacke, and serpentinite.  The Coast Range 
ophiolite consists of basaltic pillow lava and breccia, mafic intrusives, gabbro, serpentinite, silica 
carbonate rocks, and mélange.  Outcrops of this formation are exposed extensively throughout the 
Putah Creek and Suisun Creek subbasins and are the most commonly exposed rocks in Napa County.  
Exposures are also found in the central and southern portions of the Mayacama Mountains, along Conn 
Creek, and in the extreme southwest portion of the study area (Graymer et al. 2004).  In terms of 
groundwater resources, the rocks of the Great Valley Complex are relatively impermeable and act as 
confining units restricting the horizontal and vertical movement of groundwater.  

FRANCISCAN COMPLEX (EARLY CRETACEOUS TO LATE 
JURASSIC) 

This complex consists of mélange, serpentinite, graywacke, chert, greenstone, sandstone, 
metagraywacke, metachert, metagreenstone, and other undifferentiated high-grade metamorphic rocks.  
These rocks are exposed in the central portion of the Mayacama Mountains, in the vicinity of Moore 
Creek and Sage Creek in the central portion of the County, in the vicinity of James Creek and upper 
Putah Creek, and in the region just south of Lake Berryessa (Graymer et al. 2004).  In terms of 
groundwater resources, the rocks of the Franciscan Complex are relatively impermeable and act as 
confining units restricting the horizontal and vertical movement of groundwater.  

OVERVIEW OF GROUNDWATER IN NAPA 
COUNTY 
An analysis of the groundwater system in a particular region requires an understanding of the dominant 
groundwater processes occurring in that region.  These processes include groundwater recharge in 
terms of the mechanisms of recharge and the spatial and temporal distribution of recharge throughout 
the region’s groundwater basins.  Groundwater discharge is another important process.  An 
understanding of the pathways of discharge and the volumes and timing of discharge is critical to the 
understanding of the regional groundwater system.  One important source of discharge is the 
anthropogenic (human) abstraction of groundwater through production wells.  An understanding of the 
hydrogeologic properties of the various significant geologic units is also critical, as these properties 
influence the storage and movement of groundwater throughout the system.  

This section of the chapter provides a general overview of the groundwater resources of Napa County 
in terms of the available groundwater supply; the mechanisms and volume estimates of aquifer 

recharge; the locations of the groundwater in terms of depths below land surface; and groundwater 
usage in terms of the volumes used, the timing and locations of use, and the types of users and uses of 
groundwater.   

GROUNDWATER SUPPLY AND PRINCIPAL BASINS 
Napa County consists of a series of roughly parallel basins filled to varying depths with unconsolidated 
and semiconsolidated alluvial material (Figure 16-1).  Underlying the basins and forming the intervening 
mountain ranges are Mesozoic marine sediments, and metamorphic and igneous rocks.  The largest 
volumes of groundwater are hosted in the alluvium, and in general the Mesozoic rocks act as confining 
units that restrict the flow of groundwater.  One major exception is the tuffaceous beds within the 
Mesozoic volcanic rocks, which are permeable and host significant volumes of water.  The water-
bearing deposits are often lenticular (spatially discontinuous) in nature and the deeper deposits are 
offset by faults resulting in a series of variously connected and isolated aquifers (Planert and Williams 
1995).  Groundwater in the alluvium occurs primarily under unconfined conditions and groundwater in 
the tuffaceous volcanic rocks occurs under both confined and unconfined conditions.   

The major aquifers of the County are the North Napa Valley Groundwater Basin (NNVB) with an 
estimated storage volume of approximately 300,000 ac-ft, and the MSTB with an estimated storage 
volume of approximately 200,000 ac-ft (Figure 16-2) (Napa County Flood Control and Water 
Conservation District 1991) (an ac-ft can be visualized as water a foot deep covering an area about the 
size of a football field).  Smaller aquifers include the Carneros Groundwater Basin (CB) and small 
basins within the Putah Creek subbasin.  Storage estimates for many of these smaller basins do not 
exist; however, Napa County Flood Control and Water Conservation District (1991) estimates that these 
basin storage volumes range from less than 1,000 ac-ft to approximately 10,000 ac-ft, and the total 
storage volume for all of the smaller basins is likely 50,000 ac-ft or less.  Map 16-1 shows the primary 
groundwater basins in Napa County. 

GROUNDWATER RECHARGE 

Recharge to the alluvial aquifers occurs primarily by direct infiltration of precipitation and to a lesser 
extent by the application of applied water from irrigation and infiltration through the stream and lake 
beds.  In the NNVB, average annual recharge between 1962 and 1989 was on the order of 26,800 ac-
ft/yr (Napa County Flood Control and Water Conservation District 1991).  Due to the dominance of 
precipitation as the mechanism for recharge, variations in annual recharge rates are strongly correlated 
with variations in annual precipitation.   

Groundwater recharge in the tuffaceous volcanic rocks occurs primarily from infiltration through the 
stream and lake beds and subsurface inflows from outside the groundwater basins.  Also contributing to 
the recharge but less significantly is the recharge associated with direct infiltration of precipitation and 
applied water from irrigation.  In the MSTB, annual recharge is on the order of 5,400 ac-ft/yr, with 

Groundwater recharge in the alluvial aquifers
occurs primarily by direct infiltration of
precipitation.  Recharge in the tuffaceous volcanic
rocks occurs primarily from infiltration through the
stream and lake beds and subsurface inflows
from outside the groundwater basins.  In both the
alluvial aquifers and tuffaceous volcanic aquifers,
applied water from irrigation is a relatively minor
component of the total recharge. 
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3,050 ac-ft/yr derived from streambed infiltration, 2,100 ac-ft/yr derived from subsurface inflow from the 
Howell Mountains, and 250 ac-ft/yr derived from direct infiltration of precipitation (Johnson 1977).   

In both the alluvial aquifers and tuffaceous volcanic aquifers, applied water from irrigation is a relatively 
minor component of the total recharge due to the dominance of vineyard growth as the primary 
agriculture in the County and the efficiency of the irrigation techniques used in vineyard cultivation 
(Farrar and Metzger 2003; Napa County Flood Control and Water Conservation District 1991). 

ESTIMATED DEPTHS TO WATER 

Groundwater in the unconfined alluvial aquifers occurs at relatively shallow depths ranging from 
approximately 50 to 300 feet below land surface (Napa County Flood Control and Water Conservation 
District 1991).  Within the tuffaceous volcanic aquifers, groundwater occurs over a wide range of depths 
primarily ranging between 10 and 500 feet below land surface (Farrar and Metzger 2003).   

GROUNDWATER USE 

The characterization of groundwater use presented in this section is based on the most current and 
reliable information available at the time this chapter was prepared.   This section does not include 
information from the 2050 Napa Valley Water Resources Study (Napa County Flood Control and Water 
Conservation District 2005).  An updating of the groundwater use characterization, including Updated 
information on water demand and water use in Napa County from the long-range 2050 study will be 
provided in the supporting groundwater technical report (Napa BDR Groundwater Hydrology Modeling 
Report). 

USERS AND PURPOSE OF USE 

Groundwater is not a significant source of water for municipal use, and based on safe yield data from 
1989, only 0.25% of the total volume is used for municipal use chiefly by the city of Calistoga (Napa 
County Flood Control and Water Conservation District 1991).  No estimates of the proportions of water 
use for the other categories of use are known for the County as a whole.  Estimates are, however, 
available for the MSTB.  The estimates from this basin indicate that approximately 73% of the total use 
is for irrigation purposes, and 27% for rural domestic use (Farrar and Metzger 2003).  This distribution 
is probably fairly representative of the County as a whole where the dominant use is for irrigation, 
followed in relative importance by rural domestic use, and then by municipal use.   

VOLUMES USED 

Estimating groundwater pumping rates and volumes is a challenging task due to limited data 
availability.  Estimates of safe yield volumes from groundwater resources in the County are available 
from 1989, which in conjunction with projections of water needs can be used as a proxy for total 

pumping volumes.  These estimates indicate that approximately 28,700 ac-ft of groundwater was 
pumped from the various aquifers in the County in 1989, representing 46.4% of the total yield from all 
sources (Napa County Flood Control and Water Conservation District 1991).  Assuming this percentage 
is representative of the proportion of groundwater used to meet the projected water needs, estimates of 
abstracted groundwater volumes are 30,100 ac-ft and 31,500 ac-ft for 2000 and 2005, respectively 
(Napa County Flood Control and Water Conservation District 1991). 

TIMING AND LOCATION OF USE 

The majority of the groundwater is abstracted from the NNVB, and based on the safe yield data, 
approximately 79% of the total groundwater use comes from this basin (Napa County Flood Control and 
Water Conservation District 1991).  The safe yield data does not differentiate between the MSTB and 
the CB; however, an independent estimate of pumping volumes from the MSTB for the period 2000–
2002 indicates that approximately 5,350 ac-ft were abstracted (Farrar and Metzger 2003).  Using this 
estimate indicates that approximately 18% of the total groundwater use comes from this basin, and 2% 
from the CB.  The remaining 1% comes from basins within the Putah Creek Watershed and from other 
areas throughout the County (Napa County Flood Control and Water Conservation District 1991). 

The majority of the land under irrigation in the County (approximately 92%) is used to grow vineyards, 
making irrigation and other agricultural use the primary use of water in the County, accounting for 
approximately 61% of the total water use (Napa County Flood Control and Water Conservation District 
1991).  The next largest category of use in the County is municipal use, which accounts for 
approximately 29% of the total water use (Napa County Flood Control and Water Conservation District 
1991).  It is important to note that these estimates represent total water use from all sources and do not 
necessarily reflect the proportions of groundwater use.  For example, only 0.25% of the total 
groundwater use is municipal, even though municipal use accounts for 29% of the total water use from 
all sources.  These observations indicate that water for irrigation and frost protection are the most 
significant uses of groundwater in the County.  The timing of water application to vineyards for irrigation 
and frost protection is likely correlated to the timing of groundwater pumping in the County in general.  
Groundwater is applied to vineyards during two main periods:  from June through October for irrigation 
purposes, and from February through March for frost protection; presumably, the majority of the 
groundwater pumping in the County occurs during these periods as well.   

GROUNDWATER BASIN OVERVIEW 
This section provides a more-detailed overview of the hydrogeology of individual groundwater basins in 
Napa County in terms of the stratigraphy of the aquifers, the aquifer properties, the recharge to and 
discharge from the aquifers, the water levels and general directions of groundwater flow in the aquifers, 
and the groundwater pumping activities taking place in the basins.  The discussion of groundwater 
pumping activities is based on the best information available at the time this chapter was prepared and 
does not include information from the 2050 Napa Valley Water Resources Study (Napa County Flood 

Approximately 92% of the land under
irrigation in the County is used for
vineyards.  Water for irrigation and frost
protection are the most significant uses of
groundwater in the County. 

The stratigraphy, or the layers (or strata) of
the aquifers, is a significant factor in the
hydrogeology of groundwater basins. 
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Control and Water Conservation District 2005).  As described above, updated information regarding 
groundwater pumping will be provided in a supporting technical report (Napa BDR Groundwater 
Hydrology Modeling Report).  Map 16-1 shows the primary groundwater basins in Napa County. 

NORTH NAPA VALLEY BASIN 
The largest groundwater basin in the County is the NNVB.  The basin extends from just north of the city 
of Napa up the valley floor to the northwestern end of the valley just north of the city of Calistoga 
covering and an area of approximately 60 square miles (Figure 16-2).  By far the most productive 
aquifer in the basin occurs within the alluvial material, which can locally provide water to wells at rates 
in excess of 3,000 gallons per minute (gpm) (Faye 1973).  This aquifer is an unconfined aquifer in most 
locations except locally where clay lenses lead to confined conditions.  A tuffaceous member of the 
Sonoma Volcanics, which underlies the alluvium, composes an additional aquifer in the basin, and wells 
tapping this aquifer yield water at an average rate of 32 gpm (Napa County Flood Control and Water 
Conservation District 1991).  Groundwater in this aquifer occurs under both confined and unconfined 
conditions.   

STRATIGRAPHY 

The majority of the valley floor is alluvium consisting of poorly sorted lenticular stream deposits of sand 
and gravel interspersed with floodplain deposits of silts and clays.  These deposits vary in thickness 
from over 300 feet at the southern end of the valley to less than 50 feet near Calistoga (Faye 1973).  
The alluvium also tends to be thickest near the center of the valley and the Napa River, and decreases 
in thickness toward the valley margins.  Underlying the alluvium in most locations are the Sonoma 
Volcanics, which are believed to be up to 2000 feet thick.  The tuffaceous member of the volcanics 
located within the upper half of the deposits yields moderate amounts of water, while the remaining 
rocks have relatively low permeabilities and serve as confining units.  The Franciscan and Great Valley 
Complexes on the southern half of the west side of the valley are also low permeability and serve as 
confining units locally (Faye 1973).   

AQUIFER PROPERTIES 

Interpretation of driller’s logs and specific capacity data indicates that the hydraulic conductivity (K) 
(hydraulic conductivity is a measure of the capacity of a substance to allow water to flow through it) of 
the alluvium ranges from 10 to greater than 100 ft/day (Faye 1973).  Variations in K result from spatial 
variations in the relative proportions of sand and gravel in the aquifer.  Although the distribution of these 
materials is irregular, K values follow a general pattern, increasing from north to south as well as from 
the valley margins toward the Napa River.  K values in the tuffaceous member of the Sonoma Volcanics 
are on the order of 10-2 to 10-3 ft/day while the other volcanic rocks have K values on the order of 10-4 
ft/day or less (Faye 1973). 

AQUIFER RECHARGE AND DISCHARGE 

Recharge in the basin occurs primarily by direct infiltration of precipitation, and to a lesser extent by the 
application of applied water from irrigation and by infiltration through the streambeds of losing streams 
(stream systems that supply water to groundwater basins).  Average annual recharge between 1962 
and 1989 was on the order of 26,800 ac-ft/yr (Napa County Flood Control and Water Conservation 
District 1991).  Discharge from the aquifer occurs in the forms of evapotranspiration, discharge to the 
Napa River and its tributaries, groundwater pumping/extraction, and subsurface outflow.  
Evapotranspiration is the largest component of discharge from the basin, accounting for about half of 
the total outflow.  Groundwater pumping and discharge to streams are the next largest components of 
discharge, and subsurface outflow along the southern boundary of the basin accounts for a relatively 
small portion of the total outflow (Napa County Flood Control and Water Conservation District 1991).  A 
groundwater hydrologic budget for the basin was calculated for the period from 1962 to 1989, 
suggesting that the basin was in a state of dynamic equilibrium during this period (the total inflow to the 
basin from recharge approximately equaled the total discharge from the basin). 

GROUNDWATER LEVELS AND FLOW DIRECTIONS 

Groundwater in both the alluvial aquifer and the tuffaceous volcanic aquifer occurs at depths ranging 
from approximately 50 to 300 feet below land surface.  Water-table elevation maps indicate 
groundwater flow in the basin occurs from the valley edges toward the valley axis, as well as southward 
toward San Pablo Bay.  These general flow patterns are modified locally by faults along the valley floor; 
however, the only fault that has been documented to obstruct flow in the basin is the Soda Creek fault 
(Napa County Flood Control and Water Conservation District 1991).  Water-level data collected 
between 1962 and 1989 indicates that significant drawdowns have not occurred within the NNVB and 
that as of at least 1989, the aquifer has been in a state of dynamic equilibrium (Napa County Flood 
Control and Water Conservation District 1991).   

GROUNDWATER PUMPING  

The volume of groundwater pumped from the basin can only be estimated because domestic wells are 
for the most part not metered and power consumption records for irrigation wells are generally not 
available.  Direct estimates of the volumes of groundwater withdrawn from the basin in recent years are 
not available; however, projections of water needs for 2000 and 2005 in the basin based on estimates 
of water needs determined in 1989 are available (Napa County Flood Control and Water Conservation 
District 1991).  Additionally, estimates of the relative percentages of water available from surface water 
and groundwater sources are available (Napa County Flood Control and Water Conservation District 
1991).  These two data sets allow estimates of the total volumes of groundwater pumped from the basin 
in both 2000 and 2005 as given by Equation 16-1.  

St. Helena has the largest groundwater basin
in Napa County.  By far the most productive
aquifer in the basin occurs within the alluvial
material; it can locally provide water to wells
at rates in excess of 3,000 gallons per
minute. 
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Equation 16-1: 

Qp = Pgw x Vpn 

where 

Qp = the total annual groundwater pumping,  
Pgw = the proportion of the annual water supply derived from groundwater, and 
Vpn = the projected annual water need. 

Using this method, a total of 19,000 and 19,900 ac-ft of water were abstracted from the basin in 2000 
and 2005 respectively.   

MILLIKEN-SARCO-TULUCAY BASIN 
The MSTB is the second largest groundwater basin in the County.  It is located adjacent to the city of 
Napa along the eastern edge of the valley floor and covers an area of approximately 15 square miles 
(Figure 16-2).  The area is distinct from the NNVB because of the high-yielding nature of the Sonoma 
Volcanics to the east of the Soda Creek fault.  To the west of the fault, alluvium is the primary water-
bearing material and to the east of the fault, the volcanics are the primary water-bearing material.  
Groundwater in the basin occurs primarily under confined conditions within tuffaceous units of the 
Sonoma Volcanics (Farrar and Metzger 2003).  

STRATIGRAPHY 

West of the Soda Creek fault, the primary water-bearing units are the alluvial deposits, and east of the 
fault, groundwater is found almost exclusively in the Sonoma Volcanics.  The andesitic member is the 
basal member of the Sonoma Volcanics which underlies the entire basin.  These rocks have a low 
primary permeability and serve as a lower confining unit to the aquifers, except locally in interflow zones 
and where fracture zones created from folding and faulting are present.  Overlying the andesitic 
member is the tuffaceous member which hosts the majority of the groundwater in the basin.  The 
tuffaceous deposits constitute a leaky multilayered aquifer system with permeable tuffs interbedded 
with igneous flows and clay of low permeability (Johnson 1977).  A high point in the impermeable 
andesitic bedrock underlying the tuffaceous rocks acts as a groundwater divide splitting the basin into a 
north basin containing Milliken and Sarco Creeks and a south basin containing Tulucay Creek.   

AQUIFER PROPERTIES 

Johnson (1977) estimated the specific yield (Sy) of the various deposits in the basin based on 
inspection of well logs.  In the lower Tulucay Creek drainage basin, Sy values ranged from 0.037 to 
0.052.  In the central hilly portion of the basin, Sy values ranged from 0.019 to 0.037.  In the lower 

portions of the drainage basins of Milliken and Sarco Creeks east of the Soda Creek fault, Sy values 
ranged from 0.04 to 0.054 and to the west of the Soda Creek fault, values ranged from 0.048 to 0.053.  
An aquifer test from one location in the basin indicated that the storage coefficient (S) of the tuffaceous 
member was on the order of 0.00026.  Few estimates of K for the aquifer were found; however, 
Johnson (1977) estimated that the average value in the lower Tulucay Creek basin and west of the 
Soda Creek fault was on the order of 2 ft/day. 

AQUIFER RECHARGE AND DISCHARGE 

Recharge in the basin occurs primarily by infiltration through the streambeds of losing streams, 
groundwater inflow from the Howell Mountains to the east of the basin, and direct infiltration of 
precipitation.  The application of applied water for irrigation is a relatively minor component of recharge 
except in localized situations.  In 1975, total recharge to the basin was on the order of 5,400 ac-ft/yr, 
with 3,050 ac-ft/yr derived from streambed infiltration, 2,100 ac-ft/yr derived from subsurface inflow, and 
250 ac-ft/yr derived from direct infiltration of precipitation (Johnson 1977).  Discharge from the basin 
occurs primarily as groundwater abstractions and underflow across the western boundary of the basin 
and toward the Napa River.  Estimates of annual groundwater pumping in 2000–2002 range from 3,600 
to 7,100 ac-ft/yr, with an average of 5,350 ac-ft/yr (Farrar and Metzger 2003).  The volume of water 
discharging as underflow across the western boundary of the basin was estimated to be about 600 ac-
ft/yr in 2000 as determined based on the application of Darcy’s Law and estimates of the K values of 
the deposits. 

GROUNDWATER LEVELS AND FLOW DIRECTIONS 

Water levels in the tuffaceous rocks of the Sonoma Volcanics range from 10 to 500 feet below ground 
surface (Farrar and Metzger 2003) (Figure 16-3).  Cones of depression are formed around the largest 
groundwater pumping centers in the basin, and the predominant directions of groundwater flow are 
from areas of recharge around the margins of the basin toward the various cones of depression (Figure 
16-3).  Water levels have been gradually declining since at least the 1960s and probably since the early 
1900s, when groundwater in many of the wells occurred under artesian conditions (Farrar and Metzger 
2003).  Over the period between 1975 and 2001, groundwater levels declined by as much as 125 ft in 
many portions of the basin, while in other areas levels were relatively unchanged or even increased by 
as much as 50 ft (Farrar and Metzger 2003).  The observed declines in water levels are likely the result 
of groundwater pumping activities in the basin.  In addition to these long-term trends in water levels, 
seasonal fluctuations in water levels by as much as 50 ft occur as a result of variable recharge rates, 
due to seasonal changes in streamflow and precipitation, variations in evapotranspiration rates, and 
differences in groundwater pumping rates (Farrar and Metzger 2003). 

Aquifer recharge in the basin occurs primarily by
direct infiltration of precipitation. 
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GROUNDWATER PUMPING 

The volume of groundwater pumped from the MST basin can only be estimated because domestic 
wells are for the most part not metered and power consumption records for irrigation wells are generally 
not available.  Using the data from the Napa County Flood Control and Water Conservation District 
(1991) report as described above, estimates of the total volume of groundwater pumped from both the 
MSTB and CB are in the range of 6,860 and 7,110 ac-ft for 2000 and 2005, respectively.  In the 
absence of pumping rates tied to individual well locations, it is difficult to detail the distribution of 
pumping throughout the basin; however, the distribution of completed wells can serve as a proxy for 
understanding pumping distributions.  The greatest number of wells occurs near Hagen Road, in the 
east-central portion of the basin, and centered around Third Avenue between Coombsville Road and 
North Avenue in the southeastern portion of the basin (Farrar and Metzger 2003). 

A report by the USGS from 2003 (Farrar and Metzger 2003) provides some detailed estimates of 
groundwater pumping volumes in the basin.  Using both a well-based method and a population-based 
method, domestic pumping in the basin was estimated at between 800 and 2,100 ac-ft/yr for 2000–
2002.  Farrar and Metzger 2003).  Using both a well-based method and a land-use based method, 
pumping for irrigation of agriculture was estimated at between 1,180 and 3,440 ac-ft/yr for the same 
period (Farrar and Metzger 2003).  Finally, pumping for irrigation of improved open spaces (golf 
courses, cemeteries, and public institutions) was estimated, using a land-use based method, at 
approximately 1,560 ac-ft/yr for 2000–2002.  In total, the estimated volume of groundwater abstracted 
from the basin ranges from 3,600 to 7,100 ac-ft, with an average value of 5,350 ac-ft (Farrar and 
Metzger 2003). 

CARNEROS BASIN 
The Carneros Basin (CB) is located in the southwestern portion of Napa County (Figure 16-2) and very 
little hydrologic or hydrogeologic information is available for the region.  The valley floor consists of 
alluvium and is underlain by Pleistocene Huichica Formation, which in turn is underlain by the Sonoma 
Volcanics.  The alluvium in this area is generally very thin with much of its volume located above the 
saturated zone (Napa County Flood Control and Water Conservation District 1991).  As a result, the 
Huichica Formation is the primary water-bearing material in the basin.  No estimates of storage were 
found for the basin; however, lower well yields indicate that storage is probably much less than in the 
two previously described basins (Napa County Flood Control and Water Conservation District 1991).   

STRATIGRAPHY 

The floor of the Carneros Valley consists of Pleistocene terrace deposits and recent alluvium, with 
some Pleistocene Huichica Formation flanking the sides of the southern end of the valley (Napa County 
Flood Control and Water Conservation District 1991).  The Huichica Formation underlies much of the 
basin and consists of fluvial deposits of gravel, silt, sand, and clay with interbedded tuff.  The lower 200 
to 300 feet contains reworked pumice from the underlying Sonoma Volcanics.  The Huichica Formation 

is the primary water-bearing unit in the basin and the underlying Sonoma Volcanics act as a lower 
confining unit.  Limited information is available regarding the thickness of the Huichica Formation in the 
basin; however it is reported to achieve a maximum thickness of 900 feet (Napa County Flood Control 
and Water Conservation District 1991).  

AQUIFER PROPERTIES 

Limited data concerning the aquifer properties of the deposits found in the basin are available; however, 
the Huichica Formation is described as having a low permeability, and well yields are generally less 
than 5 gpm, indicating relatively low K values (Napa County Flood Control and Water Conservation 
District 1991).  

AQUIFER RECHARGE AND DISCHARGE 

Recharge to the basin is reported to occur primarily from direct infiltration of precipitation falling over 
areas of geologic outcrops, which are primarily located along the hillsides bordering the Carneros 
Valley.  Infiltration from streambeds is also an important source of recharge to the basin (Napa County 
Flood Control and Water Conservation District 1991).  Groundwater pumping from the basin is likely a 
significant source of discharge; however, limited availability of data make it difficult to estimate the 
relative importance of the various inflows and outflows within the basin. 

GROUNDWATER LEVELS AND FLOW DIRECTIONS 

Groundwater occurs primarily under unconfined conditions and at relatively shallow depths in the basin; 
however, no water-table maps were found for the basin, making it difficult to specify depths to water 
and predominant directions of groundwater flow. 

GROUNDWATER PUMPING 

No estimates of the volumes of groundwater pumped from the CB basin are available.  However, 
estimates of pumping from both the MSTB and the CB are described in the section Overview of 
Groundwater in Napa County.  Taking the estimate for both basins of 6,860 ac-ft and subtracting the 
estimate for the MSTB determined in the Farrar and Metzger (2003) report (see Milliken-Sarco-Tulucay 
Basin above) yields a rough estimate of groundwater pumping from the CB on the order of 1,510 ac-
ft/yr for 2000–2002. 

Three-dimensional Mike SHE groundwater models
were constructed for the North Napa Valley
Groundwater Basin, Milliken-Sarco-Tulucay
Groundwater Basin, and Carneros Groundwater
Basin.  The models can be used to produce maps
showing the distribution of water levels in the
aquifers under existing conditions and detailed
water budgets describing the inflows to and outflows
from the basins; to assess and evaluate the relative
influence of land use changes on groundwater
conditions; and to quantify the volumes of existing
groundwater supplies and estimate the safe yield
from the various aquifers. 
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THREE-DIMENSIONAL GROUNDWATER 
MODEL (MIKE SHE) 

OVERVIEW 
Mike SHE groundwater models were constructed for the three groundwater basins described in the 
sections above (NNVB, MSTB, and CB).  These three models utilize the same data and methodology 
described in Chapter 15, Surface Water Hydrology, for precipitation, evapotranspiration, overland flow, 
and unsaturated flow (see surface water modeling portion of the text).  In the saturated zone, the 
models differ from the surface water models in that they utilize a fully distributed (physically/spatially 
based) approach, where the aquifer geometries and aquifer properties are represented explicitly in 
three dimensions (3-D), as opposed to the simplified conceptual approach used in the surface water 
models.   

MODELING ALGORITHM 
The 3-D groundwater model used in the saturated zone describes the spatial and temporal variations of 
the dependent variable (hydraulic head) mathematically using a 3-D Darcy equation solved numerically 
by an iterative implicit finite difference technique.  The models use the preconditioned conjugate 
gradient (PCG) groundwater solver developed by the USGS based on a preconditioned conjugate 
gradient solution technique.  The saturated zone component of flow interacts with the other components 
of MIKE SHE primarily by using the boundary flows from the other components implicitly or explicitly as 
sources and sinks. 

DATA REQUIREMENTS 
A key requirement to characterize the saturated flow component is a 3-dimensional geometric 
description (or mapping) of the hydrogeologic units involved in the study area.  Borehole logs and 
geologic maps are used to delineate the contact locations between geologic units and thereby describe 
the geometry and spatial relationships between these units.  Aquifer property data are also needed.  
These data include the spatial distribution of hydraulic conductivity (K) values and either the specific 
yield (Sy) or the storage coefficient (S) depending on the type of aquifer being simulated (i.e. confined 
vs. unconfined).  Additional data requirements include information on the boundary conditions of the 
models including water levels and discharges.  These boundary conditions will be determined form the 
results of the regional surface water model simulations and estimates of groundwater pumping 
determined from the literature and available data.  Finally, measured water levels at representative 
locations in the basins are needed in order to calibrate the models to existing conditions.    

ASSUMPTIONS AND LIMITATIONS  
The models assume a constant density of the water in the saturated zone.  The models also assume 
that the hydraulic properties within each hydrogeologic unit being considered are isotropic and 
homogenous.  Additional assumptions include the assumption that no flow across the lower boundary 
of the models is present, that recharge due water applied for irrigation is an insignificant portion of the 
total recharge, and that distributing total annual volumes of groundwater withdrawals based on the 
distribution of wells developed in the various aquifers accurately represents the effects of anthropogenic 
(human) use of groundwater in each basin. 

Limitations of the models include the inherent limitations associated with numerical modeling codes.  
Restrictions regarding the detail of input and calibration data, as well as inaccuracies associated with 
available data, place additional limitations on the accuracy of the models.  Specific data gaps include a 
lack of groundwater pumping rates tied to individual well locations, a lack of detailed stratigraphic 
information for portions of the NNVB and CB, and a lack of information delineating the spatial variation 
of aquifer properties.  When representing the myriad of complex hydrologic processes occurring in 
these basin with numerical models, the simplifying assumptions necessary to construct and calibrate 
the models also leads to inherent limitations in the applicability of the modeling results.  Further 
information regarding the assumptions and limitations of the models will be provided in a supporting 
technical report (Napa BDR Groundwater Hydrology Modeling Report). 

USES OF THE MODEL AND INITIAL RESULTS 
The models can be used to produce maps showing the distribution of water levels or potentiometric 
surfaces in the aquifers under existing conditions, as well as detailed water budgets describing the 
magnitudes of the various inflows to and outflows from each of the three basins.  Applications of the 
models include estimating changes in water levels, potentiometric surfaces, and water balances 
associated with changes in land-use and/or groundwater abstractions.  There are also several direct 
linkages between surface land cover and land use and resulting infiltration, runoff/streamflow, and 
groundwater conditions, as described above for general groundwater processes and sources and in 
Chapter 15 on the main components of the hydrologic cycle.  The groundwater models developed for 
the BDR can be used to assess and evaluate the relative influence of land use changes at the surface 
on groundwater conditions.  The models can also be used to quantify the volumes of existing 
groundwater supplies and estimate the safe yield from the various aquifers.  A more complete 
description of the groundwater models and presentation of their results will be provided in a supporting 
technical report (Napa BDR Groundwater Hydrology Modeling Report).   

The three largest groundwater basins in the County are
the North Napa Valley, Milliken-Sarco-Tulucay, and
Carneros Basins.   
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CONCLUSIONS AND REPORT UPDATE 
RECOMMENDATIONS 
The primary water-bearing deposits in Napa County are recent and older alluvium which host 
groundwater primarily under unconfined conditions, and tuffaceous units within the Sonoma Volcanics 
which host groundwater primarily under confined conditions.  The three largest groundwater basins in 
the County are the North Napa Valley, Milliken-Sarco-Tulucay, and Carneros Basins.  Existing 
information and data concerning basin boundaries, storage capacities, recharge and discharge, 
groundwater levels, and groundwater pumping activities are available for each of these basins and 
allow for the characterization of the hydrogeology in each basin, as well as provide the framework for 
the construction of a numerical groundwater flow model.  As described above, information regarding 
groundwater use was based on available information.  Groundwater use information from the recent 
2050 Napa Valley Water Resources Study (Napa County Flood Control and Water Conservation District 
2005 will be provided in the supporting groundwater technical report (Napa BDR Groundwater 
Hydrology Modeling Report). 

A surface water model has been developed in MIKE SHE/MIKE 11 that simulates the major 
components of the hydrologic system active in Napa County on a regional scale.  Data from the 
established MIKE SHE-MIKE 11 surface hydrology model will be modified to develop a more detailed 
coupled surface water and groundwater model for areas of Napa County where groundwater is a 
significant resource.  This model will utilize a 3-D finite-difference approach to simulating flow in the 
saturated zone, and will focus on simulating flow in the three largest groundwater basins in the County; 
North Napa Valley, Milliken-Sarco-Tulucay, and Carneros.  

Limitations of the combined MIKE SHE/MIKE 11 modeling arise from the inherent limitations of 
numerical models, the lack of detailed input and calibration data, and inaccuracies associated with 
available data.  If the model is to be used for purposes other than regional hydrology, hydraulic, or local 
hydrology studies, then additional data of the study area may need to be collected for the model.  The 
developed model will be sensitive to changes in land use and can be used for impact analyses 
comparing baseline conditions to future scenarios. 

The Napa County MIKE SHE/MIKE 11 model is a dynamic model that can be refined and expanded as 
data becomes available and as new questions are identified.  Because the model is set up for a 
regional analysis of the Napa County hydrologic system, it can be used to help evaluate alternatives 
developed as part of the current updating of the Napa County General Plan.  More detailed 
recommendations for future model updates and improvements will be provided in a supporting technical 
report (Napa BDR Groundwater Hydrology Modeling Report). 
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DRAFT ENVIRONMENTAL IMPACT REPORT/ 
ENVIRONMENTAL IMPACT STATEMENT 

for the North Bay Water Recycling Program 
 

This Draft Environmental Impact Report/Environmental Impact Statement (EIR/EIS) has been 
prepared by the North Bay Water Reuse Authority’s Member Agencies and the Bureau of 
Reclamation in accordance with the requirements of the California Environmental Quality Act 
(CEQA) and the National Environmental Policy Act (NEPA) for the North San Pablo Bay 
Restoration and Reuse Project or the North Bay Water Recycling Program (NBWRP). Napa 
County and North Marin Water District are additional agencies supporting the NBWRA through 
contribution of funds and staff time.  
 
NBWRA is exploring “the feasibility of coordinating interagency efforts to expand the beneficial 
use of recycled water in the North Bay Region thereby promoting the conservation of limited 
surface water and groundwater resources.” This Draft EIR/EIS describes and evaluates the 
potential environmental, social and economic effects of the North Bay Water Recycling Program 
(or North San Pablo Bay Restoration and Reuse Project). The NBWRP would provide increased 
recycled water supply to urban, agricultural and environmental uses in the North San Pablo Bay 
region. 

The Draft EIR/EIS considers three action alternatives and the No Project and No Action 
Alternatives. Each of the action alternatives are intended to meet the purpose, objectives, and 
need identified by the NBWRA.  

• No Action Alternative, provides a “future without the project” scenario as a NEPA 
baseline to compare the impacts of the proposed Action Alternatives. 

• Alternative 1, Basic System, which includes use of recycled water near each of the 
individual wastewater treatment plants (WWTPs);  

• Alternative 2, Partially Connected System, which adds pipelines, pump stations and 
storage to partially connect the existing WWTPs; and  

• Alternative 3, Fully Connected System, which provides a fully integrated and regional 
recycled water distribution system connecting all four Member Agency WWTPs. 

 
This Draft EIR/EIS analyzes the direct, indirect, and cumulative environmental effects of the project 
on the following resources: hydrology and drainage, water quality, terrestrial and aquatic resources, 
earth resources, biological resources, land use, agriculture, transportation and circulation, air 
quality, noise, utilities and public service systems, hazardous materials and public health, 
visual/aesthetic resources, recreation, cultural and paleontological resources, socioeconomic 
effects, environmental justice, Indian Trust Assets, growth-inducing effects, and climate change. 
 
Please submit any comments before 5 p.m. on June 25, 2009 to Marc Bautista, Sonoma 
County Water Agency, P.O. Box 11628, Santa Rosa, CA 95406-1628, Phone: (707) 547-1998, 
Email: marc.bautista@scwa.ca.gov or David White, Bureau of Reclamation, Mid-Pacific 
Region, 2800 Cottage Way, MP-730, Room W-2830, Sacramento, CA 95825-1898, Phone: 
(916) 978-5074, Email: dtwhite@mp.usbr.gov. 
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• Milliken-Sarco-Tulucay Creeks (MST) Area – Napa SD’s Recycled Water Expansion 
Hydraulic and Preliminary Engineering Analysis: Phase 1 Report – Milliken-Sarco-
Tulocay Area indicates that Napa SD’s MST area potentially consists of 4,335 acres (3,856 
acres of vineyards, 389 acres of urban landscaping, and 90 acres of golf course/cemeteries) 
(Brown and Caldwell, 2007).  

• Carneros East – Napa SD’s Strategic Plan for Recycled Water Use in the Year 2020 
included the development of alternatives for a recycled water system to serve two areas of 
southern Napa County (LWA, 2005). According to the land use data used for the Project, 
Napa SD’s Carneros East reuse area consists of about 6,654 acres of vineyards in the Napa 
County portion of the Los Carneros American Viticulture Area (AVA). 

2.5 Project Objectives 
In addition to the purpose and need for the proposed Federal Action identified in Section 2.3.4, 
the following project objectives have been developed by the NBWRA for the NBWRP. The 
project is proposed to promote the expanded beneficial use of recycled water in the North Bay 
region to achieve the following objectives: 

• Offset urban and agricultural demands on potable water supplies;  

• Enhance local and regional ecosystems; 

• Improve local and regional water supply reliability; 

• Maintain and protect public health and safety; 

• Promote sustainable practices; 

• Give top priority to local needs for recycled water, and;  

• Implement recycled water facilities in an economically viable manner. 

All of the Member Agencies already have existing recycled water programs. The NBWRA 
anticipates that provision of recycled water from the Proposed Action will be made available for 
use to new and existing water customers on reasonable terms and conditions. As appropriate, fee 
structures for recycled water have been or will be developed by Member Agencies within the 
context of each agency’s rules, regulations and financial planning. 

2.6 Action Alternatives to be Considered  

2.6.1 Action Alternatives Summary 
This EIR/EIS considers the No Project Alternative, a No Action Alternative and three Action 
Alternatives. The Action Alternatives consist of treatment, transmission, and storage facilities 
necessary to meet a range of recycled water demand scenarios within the NBWRA service area 
through 2020. Each Action Alternative considers varying levels of recycled water use, and 
corresponding levels of regional facility integration. The Phase 1 Implementation Plan (discussed 
in Section 2.6.2 below) represents the set of projects, common to all of the NBWRP alternatives, 
which are defined to a level of detail that allows for project-level analysis, and would likely be 
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the first phase implemented under any alternative. The No Project Alternative, No Action 
Alternative and Action Alternatives are as follows:  

• No Project Alternative, assumes that the proposed project is not implemented, and 
reviews two scenarios: 1) consideration of existing conditions without the project, a “no 
build scenario”; and 2) consideration of “reasonably foreseeable” future conditions without 
the project. This second scenario is identical to the No Action Alternative, identified below. 

• No Action Alternative, provides a “future without the project” scenario as a baseline to 
compare the impacts of the proposed Action Alternatives. 

• Alternative 1, Basic System, includes use of recycled water near each of the individual 
WWTPs;  

• Alternative 2, Partially Connected System, adds additional pipelines, pump stations and 
storage to partially connect the existing WWTPs; and  

• Alternative 3, Fully Connected System, provides a fully integrated recycled water 
distribution system connecting all four Member Agency WWTPs.  

A comparison of each alternative in terms of the amount of recycled water made available, the 
corresponding amount of discharge to tributaries of North San Pablo Bay, and the amount of 
storage necessary to provide the level of recycled water use is provided in Chart 1, below. 
Table 2-2 summarizes the existing and future recycled water supply demand and resulting 
discharge that would occur under Alternatives 1, 2, and 3.  
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TABLE 2-2 
ALTERNATIVES SUMMARY –  

RECYCLED WATER SUPPLY, DEMAND, AND RESULTING DISCHARGE (AFY) 

Alternatives WWTP Service Area 

WWTP 
Inflow 
(2020) 

Existing 
Recycled 

Water 
Demand 

New Recycled 
Water Demand 

(Beneficial 
Reuse) 

Total 
Recycled 

Water 
Demand 

Discharge 
to 

San Pablo 
Bay1 

LGVSD and Novato WWTPs 12,347 1,172 744 1,916 8,643 
SVCSD and Napa WWTPs 15,308 3,772 5,911 9,683 5,043 Alternative 1: 

Basic System 
Total 27,655 4,944 6,655 11,599 13,686 
LGVSD and Novato WWTPs 12,347 1,172 2,477 3,619 8,032 
SVCSD and Napa WWTPs 15,308 3,772 8,802 12,574 2,657 

Alternative 2: 
Partially 
Connected 
System Total 27,655 4,944 11,279 16,193 10,689 
Alternative 3: 
Fully 
Connected 
System 

LGVSD, Novato, SVCSD, 
and Napa WWTPs 27,655 4,944 12,761 17,705 9,543 

 Total 27,655 4,944 12,761 17,705 9,543 
 
1 The number does not equal supply and demand due to evaporative and other losses (e.g. spreading). 

SOURCES: CDM, 2009; ESA, 2009 
 

 

A full description of the facilities proposed under each Action Alternative is provided in Section 2.8.  

2.6.2 Phase 1 Implementation Plan 
The Member Agencies have collectively prioritized the projects within their individual service 
areas to establish an Implementation Plan identifying the order in which projects would be 
constructed. Phase 1 of the Implementation Plan includes projects that are defined to a level of 
detail that allows for project-level environmental review. These projects are collectively referred 
to as Phase 1 Projects. The Phase 1 Projects are common to Alternatives 1, 2, and 3. This EIR/EIS 
may be relied upon by individual member agencies for approval of these individual Phase 1 
Projects. Table 2-3 identifies projects that would be implemented as Phase 1 Projects under any 
of the Action Alternatives considered. These projects will be examined at a project level of detail, 
and are described in Section 2.7, Project Level Analysis – Phase 1 Implementation Plan. 
Figure 2-3 shows proposed facilities that would be implemented under Phase 1. 

2.7 Project Level Analysis 

2.7.1 Phase 1 Implementation Plan 
The Member Agencies have collectively prioritized the projects within their individual service 
areas to identify a phased Implementation Plan under any of the alternatives being considered. 
The first phase of the Implementation Plan includes projects that each Member Agency has 
defined to a level of detail that allows for project-level environmental review. These projects are 
collectively referred to as Phase 1 Projects. This EIR/EIS may be relied upon by individual 
member agencies or other cooperating agencies for approval of these individual projects.  
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MST Area Project 

The MST Area Project would consist of 17.5 miles of new pipeline, four booster pump stations 
along the pipeline routes, and a new booster pump at the WWTP. The new pipeline would be 
installed from the end of the Streblow Drive pipeline through the Napa State Hospital grounds 
and north to the MST area (see Figure 2-7). A looped system using existing roadways would be 
constructed, with one segment extending west along First Avenue and the second segment 
extending east along Third Avenue; both segments would then merge along Hagen Road north of 
the Napa Valley Country Club. Four booster pump stations would be installed to maintain 
pressure throughout the distribution system, and an additional pump would be installed at the 
WWTP. Pump stations would be located on Imola, Wild Horse Valley Road, East 3rd Avenue, 
and 3rd Avenue. Potential recycled water users include the Napa State Hospital, the Napa Valley 
Country Club, and agricultural and residential parcels along the proposed pipeline route. Major 
roadways that would be affected by pipeline installation are listed in Table 2-7. 

TABLE 2-7 
NAPA SD MST PIPELINE SYSTEM – MAJOR ROADWAYS AFFECTED 

• Imola Avenue • Second Avenue 

• 4th Avenue • Third Avenue 

• Kreuzer Lane • East 3rd Avenue 

• Coombsville Road • North Avenue 

• Wild Horse Valley Road • Olive Hill Lane 

• First Avenue • Loma Heights Road 

• North 3rd Avenue  • Hagen Road 

 

Implementation of service to the MST area would require expansion of the Napa SD WWTP’s 
tertiary treatment capacity by 4.5 mgd. This would include expansion of the filtration system by 
installing parallel filter cells adjacent to the existing filter building at the Napa SD WWTP. The 
location of the existing and proposed filter facilities within the fence line of the existing WWTP 
is shown in Figure 2-8. No additional storage facilities would be required.  

Under the MST Local Project, a more direct pipeline system extending north from Imola Avenue 
along 4th Avenue, Coombsville Road, and 2nd Avenue, terminating at the Napa Valley Country 
Club would be implemented. The MST Local Project includes two options: Option 1 would 
include installation of approximately 3.5 miles of pipeline, and one pump station. Option 2 would 
extend the pipeline an additional 2.2 miles to provide an alternate route to the County Club. These 
facilities are inclusive of those identified for the larger Phase 1 MST Project; as such, analysis of 
these facilities is included in the discussion of impacts relative to the Phase 1 MST Project. 
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2.8 Action Alternatives 

2.8.1 No Project Alternative 
The No Project Alternative assumes that the proposed project is not implemented, and reviews 
two scenarios: 1) consideration of existing conditions without the project, a “no build scenario”; 
and 2) consideration of “reasonably foreseeable” future conditions without the project. This 
second scenario is identical to the No Action Alternative, identified below, and will be examined 
under that heading. 

2.8.2 No Action Alternative 
Analysis of a No Action Alternative provides decision makers with a benchmark against which to 
compare the magnitude of environmental effects of the action alternatives. The No Action 
Alternative represents a “future-without-project” scenario: a continuation of existing conditions 
for an estimation of the most reasonable future conditions that could occur without 
implementation of any action alternatives. 

The “No Action Alternative” assumes that there would be no joint project among the member 
agencies. It represents the “current status” in which additional wastewater treatment capacity and 
water recycling occurs strictly from the implementation of local plans for expansion, and the 
potential need to develop additional potable water supplies continues to be a regional challenge. 
In general, each Member Agency would continue to implement individual recycling projects, 
subject to the availability of funding and completion of the CEQA process. The No Action 
Alternative would likely result in a smaller increment of water recycling projects within the 
region. For example, it is anticipated that SVCSD would implement only one of the four pipeline 
systems identified in the Sonoma Valley Recycled Water Master Plan EIR, based upon the ability 
to fund such construction. Similarly, it is anticipated that LGVSD and Napa SD would prioritize 
funding toward NPDES compliance, and would not implement recycled water projects. 
Additionally, the lack of federal funding may delay or preclude the implementation of individual 
planned projects, due to the need to increase user rates in order to provide funds for 
implementation. Specific projects that would have the greatest potential to be implemented under 
the No Action Alternative are below, and are shown in Figure 2-8: 

• LGVSD. LGVSD would prioritize expenditures on projects that meet its NPDES permit 
requirements. For the purpose of this EIR/EIS, it is assumed that this strategy would result 
in no additional recycled water projects being implemented in the LGVSD service area. 

• Novato SD. Novato SD and NMWD would pursue implementation of recycled water 
distribution facilities solely within the Novato North Service Area. This includes 4.4 miles 
of pipeline, a 0.5 mgd upgrade at the Recycled Water Treatment Facility, and one pump 
station at the intersection of Atherton and Olive. 

• SVCSD. Sonoma Valley Recycled Water Project – Alignment 1A: This would include 
construction of approximately 5.2 miles of pipeline in the Sonoma Valley, with completion 
of a pump station at the SVCSD WWTP. 
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• SVCSD. Napa Salt Pond Pipeline: This would include construction of approximately 3.8 
miles of pipeline from the SVCSD WWTP to the SVCSD storage ponds located near the 
intersection of Northwestern Pacific Railroad and Ramal Road. From the ponds an 
additional 4.5 miles of new pipeline would be constructed to convey water to the salt pond 
mixing chamber. The pipeline and the pump station were discussed and analyzed under the 
Napa River Salt Marsh Restoration Project EIR/EIS (JSA, 2004) under the Water Delivery 
Project Component (Sonoma Pipeline) (see Figure 2-6). Potential route options would 
extend east along Ramal Road and south along Duhlig Road toward the ponds. 

• Napa SD. Napa SD would prioritize expenditures on projects that meet its NPDES permit 
requirements. For the purpose of this EIR/EIS, it is assumed that this strategy would result 
in no additional recycled water projects being implemented in the Napa SD service area. 

Facilities that would likely be implemented under the No Action Alternative are summarized in 
Table 2-8, and are shown in Figure 2-9. Planned treatment capacity levels are summarized in 
Table 2-9 for each WWTP. 

TABLE 2-8 
NO ACTION ALTERNATIVE SUMMARY – FACILITIES BY MEMBER AGENCY 

No Action  

New 
Pipeline
(miles) 

New 
Demand

(AFY) 

Treatment
Capacity 
Increase 

(mdg) 

New 
Pump Station 

(HP) 

New 
Storage 

(AF) 

Peacock Gap -- -- -- -- -- 

NMWD URWP (South) -- -- -- -- -- LGVSD 
Sears Point -- -- -- -- -- 

NMWD URWP (North/Central) 4.4 193 0.5 250 x 
Novato SD 

Sears Point -- -- -- -- -- 

Southern Sonoma Valley -- -- -- -- -- 

Central Sonoma Valley -- -- -- -- -- 

Sonoma Valley (1A) 5.2 874 -- 662 65 
SVCSD 

Napa Salt Marsh1 7.9 -- -- -- -- 

Carneros East -- -- -- -- -- 

MST Area -- -- -- -- -- 

Napa (local) -- -- -- -- -- 
Napa SD 

Napa Salt Marsh -- -- -- -- -- 

Total  17.5 1,067 0.5 912 651 

 
1 Potential for 3,460 AFY release of recycled water to Napa Salt Ponds 7 and 7A, depending upon year type. Because this is a beneficial 

use that is not related to water supply, this number is tracked separately in each of the alternatives. 
2 The total only represents new storage. The Proposed Action will rely on existing storage and retrofit existing facilities to accommodate 

storage needs, as identified in the Phase 3 Feasibility Report (CDM, 2008).  
 
SOURCE: CDM, 2009. 
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TABLE 2-9 
SUMMARY OF WWTP DISCHARGE VOLUMES UNDER THE NO ACTION ALTERNATIVE (MGD) 

  Napa Sonoma Novato LGVSD Total 
Salt 

Ponds 

Projected 2020 WWTP Discharge 6,338 3,644 6,658 2,257 18,897 0 

No Action Discharge  6,338 2,882 6,574 2,257 18,052  3,460 

No Action Reduction  (0) (762) (84) 0 (845) + 3,460 
 
 
SOURCE: CDM, 2009; ESA, 2009. 
 

 

As a joint EIR/EIS, this impact analysis will consider two baselines; the CEQA Baseline 
standard, which requires a project to review it impacts relative to “change from existing 
conditions,” as well as the NEPA baseline standard, which requires a comparison between an 
Alternative and the conditions anticipated under the No Action Alternative, i.e., construction of 
the facilities identified above. Typically, the CEQA impact analysis will include the NEPA 
increment of impact, as the CEQA analysis requires a broader comparison between existing 
conditions and post-project conditions. Where appropriate, the NEPA increment of impact 
between the No Action Alternative and the Project Alternatives will be identified, and reviewed 
for significance. 

2.8.2 Alternative 1 – Basic System 
Alternative 1 – Basic System would expand recycled water programs currently in operation 
within each of the Member Agency service areas (see Figure 2-10). It puts greatest emphasis on 
the service of local demands by the individual WWTPs. Alternative 1 would provide 6,655 AFY 
of new recycled water for irrigation use and 5,825 AFY for habitat restoration, and would include 
installation of 83 miles of new pipeline, construction of facilities onsite at the existing WWTPs to 
provide an additional 7.5 mgd of tertiary treatment capacity, and development of approximately 
1,020 acre-feet of new storage, primarily at existing or planned storage ponds at the WWTPs. The 
defining features of Alternative 1 are as follows: 

• Each agency would put first priority on the delivery of recycled water to its local projects. 
Local projects include the NMWD Urban Reuse Project, the Sonoma Valley Recycled 
Water Project, and projects in the Napa Milliken-Sarco-Tulucay (MST) Creeks area, and 
the Carneros East areas. All WWTP treatment and distribution systems are sized and 
designed to serve their respective local users.  

• Interconnectivity between WWTPs would only occur between SVCSD and Napa SD to 
serve the Napa Salt Marsh Restoration Area during the restoration period (less than 
10 years); however, the two agencies do not plan to size or coordinate their facilities to 
share recycled water in other areas. After the restoration period has been completed, 
additional recycled water will be required for pond and habitat maintenance. 

• LGVSD tertiary treatment capacity would be increased by 0.7 mgd through onsite 
improvements at the LGVSD treatment plant. Recycled water from LGVSD would be 
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supplied by NMWD to users in the southern portion of the Novato Urban Recycled Water 
Project area, including Hamilton Field. One existing 0.5-million-gallon (MG) water 
reservoir, Reservoir Hill Tank, in the southern portion of the Novato Urban Recycled 
Water Project area would be rehabilitated for recycled water use.  

• Novato SD tertiary treatment would be increased by 1.2 mgd through onsite improvements 
at the Novato SD WWTP and decommissioning of the Novato SD Recycled Water 
Treatment Facility. Novato SD and NMWD would pursue implementation of recycled 
water distribution facilities within the Novato North and Central Service Areas. The Plum 
Street Tank is an existing 0.5 MG facility that would be rehabilitated for recycled water 
storage. The system includes 9.8 miles of pipeline. 

• SVCSD would treat wastewater at its existing treatment plant and distribute recycled water 
to local users within its existing SVCSD reuse area (in Carneros West) in addition to the 
Sonoma Valley Recycled Water Project and Napa Salt Marsh Restoration areas. This 
alternative would include construction of a new recycled water storage reservoir near the 
SVCSD WWTP. Additionally, it is assumed that potential user reservoirs would also be 
utilized for recycled water storage. SVCSD would also implement additional 13.1 miles of 
SVRWP pipelines.  

• Napa SD tertiary treatment would be increased by an estimated 5.9 mgd through onsite 
improvements at the WWTP. Recycled water from Napa SD would be supplied to users in 
the Napa MST Area, Carneros East Areas and Napa Salt Marsh Restoration Area. Existing 
ponds at the WWTP would be reconfigured for recycled water storage. Additionally, it is 
assumed that potential user ponds would also be utilized for recycled water storage. 

Recycled Water Supply, Demand, and Discharge 
Table 2-10 summarizes the recycled water demand met in each WWTP service area and 
discharge to San Pablo Bay that would occur under Alternative 1. Each of the WWTPs currently 
serves some recycled water customers. Table 2-10 presents this existing demand in acre feet (AF) 
for each service area, the additional demand that would be met under Alternative 1, and the total 
recycled water demand for Alternative 1. 

TABLE 2-10 
RECYCLED WATER SUPPLY, DEMAND, AND DISCHARGE UNDER ALTERNATIVE 1 (AFY) 

WWTP Service Area 
WWTP Inflow 

(2020) 

Existing 
Recycled 

Water 
Demand 

New Recycled 
Water Demand 
Developed for 
Alternative 1 

Total 
Recycled 

Water 
Demand 

Discharge to 
San Pablo 

Bay(1) 

LGVSD WWTP 3,670 902 202 1,104 2,220 
Novato SD WWTP 8,677 270 542 812 6,423 
SVCSD WWTP 5,508 1,174 2,719 3,893 1,196 
Napa WWTP 9,800 2,598 3,192 5,590 3,847 

Total 27,655 4,944 6,655 11,599 13,686 
 
 
1 Potential for 5,825 AFY release of recycled water to Napa Salt Ponds 7 and 7A, depending upon year type.  
 
SOURCES: CDM, 2009; ESA, 2008 
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System Requirements 
Table 2-11 summarizes the proposed pipeline sizes and lengths for Alternative 1 that are shown 
in Figure 2-10. 

TABLE 2-11 
PROPOSED PIPELINES UNDER ALTERNATIVE 1 

Pipeline 
Diameter 
(Inches) 

LGVSD 
(miles) 

Novato SD 
(miles) 

SVCSD 
(miles) 

Napa SD 
(miles) 

4 -- -- 4.92 -- 
6 2.25 0.60 9.42 3.39 
8 0.81 2.15 4.43 7.68 

10 -- 2.60 4.10 1.81 
12 2.81 0.67 0.53 7.21 
14 -- -- 2.20 -- 
16 -- 0.71 -- 1.67 
18 -- 5.72 3.54 1.27 
24 -- -- 0.97 3.53 
30 -- -- -- 4.57 
36 -- -- 3.61 -- 
48 -- -- -- -- 

Total 5.88 12.44 33.72 31.14 
 
 
SOURCES: CDM, 2009; ESA 2008. 
 

 

Table 2-12 presents the tertiary treatment capacity upgrades that would be implemented under 
Alternative 1. All WWTPs currently either have tertiary treatment capability or are in the process 
of developing tertiary treatment capability by 2010. All WWTPs except SVCSD would need 
greater treatment capacity (approximately 32 million gallons per day (mgd) to meet the demands 
under Alternative 1. 

TABLE 2-12 
PROPOSED TREATMENT CAPACITY UPGRADES UNDER ALTERNATIVE 1 

Facility 

Tertiary Treatment 
Capacity without the 

Project (mgd) 

Tertiary Treatment 
Capacity Required 

for Alternative 1 
(mgd) 

Tertiary Treatment 
Capacity Increase 

(mgd) 

LGVSD 2.0 2.3 0.7 
Novato SD 0.5 1.7 1.2 
SVCSD 16.0 9.9 0.0 
Napa SD 8.8 14.7 5.9 

Total 27.5 28.6 7.8 
 
 
SOURCES: CDM 2009; June 2008; ESA 2008 
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Table 2-13 summarizes the existing and additional recycled water storage needs (i.e., the volume 
in excess of existing available storage), which would be required under Alternative 1. The local 
project areas being served separately by LGVSD and Novato SD require less water during all 
months than will be treated at the two WWTPs; therefore, no storage of water is required to 
accommodate peak month demands, only the use of existing systems reservoirs as necessary for 
operational interests and system pressure management. The local project areas being served by 
SVCSD and Napa SD require more water during the peak summer months than each of the 
WWTPs is treating; additional water storage at the WWTPs, as anticipated by these Agencies’ 
local project reports, is required to accommodate peak month demands. SVCSD will require 
additional new storage, and Napa SD will need to modify existing water storage basins for 
recycled water system use. Individual landowner ponds would be utilized throughout the reuse 
project areas to help offset the system storage required to serve users during peak-use periods. 

TABLE 2-13 
PROPOSED STORAGE FACILITIES UNDER ALTERNATIVE 1 

Volume (AF) 

Location 
Existing 
Storage 

Proposed 
New 

Storage Total Comments 

LGVSD WWTP 0.0 0.0 0.0 None required at the WWTP 
NMWD (South) 1.5 0.0 1.5 Retrofit of existing Plum Street Tank 
Hamilton Field 1.5 0.0 1.5 Retrofit of existing Reservoir Hill Tank 
Total for LGVSD 3.0 0.0 3.0  

Novato SD WWTP 0.0 0.0 0.0  
Total for Novato SD 0.0 0.0 0.0  

SVCSD WWTP 0.0 1,020.0 1,020.0 At the WWTP; requires land purchase 
Existing SVCSD Reuse Area-1 625.0 0.0 625.0 Existing storage pond 

Total for SVCSD 625.0 1,020.0 1,645.0  

Napa SD WWTP 950.0 0.0 950.0 Existing ponds at the WWTP to be 
reconfigured for recycled water storage; 
user ponds expected for some storage 

Total for Napa SD 950.0 0.0 950.0  

Total 1,578.0 1,020.0 2,598.0  
 
 
SOURCES: CDM, 2009; ESA 2008. 
 

 

Additional pump stations are needed throughout the system for distribution and to boost pressures 
to higher pressure zones. The locations of these pump stations are summarized below in 
Table 2-14. 

Alternative 1 provides 1,183 AF of potable surface water offset in the project area: 147 AF in the 
Sonoma Valley Recycled Water Project, 746 AF in the NMWD Urban Reuse Area, and 200 AFY 
for Napa State Hospital and 90 AFY for Napa SD to deliver recycled water to a portion of Los 
Carneros currently served by the City of Napa potable water supply. This represents drinking 
water that will no longer be used for nonpotable uses, thus ensuring the highest quality water is 
reserved for potable uses.  
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TABLE 2-14 
PROPOSED PUMP STATIONS UNDER ALTERNATIVE 1 

Location (WWTP or Reuse Area) Horsepower (hp) Comments 

LGVSD WWTP 71  
Total for LGVSD 71  

Novato WWTP 258  
Total for Novato SD 258  

SVCSD WWTP 872  
Existing SVCSD Reuse Area (Carneros West) 218 Existing pumps 
Sonoma Valley Recycled Water Project 238  

Total for SVCSD 1,328  

Napa WWTP 663  
Napa WWTP 1,989 Existing pumps 
MST Area 244  

Total for Napa SD 2,896  

Total 4,553  
 
 
SOURCES: CDM, 2009. 
 

 

2.8.3 Alternative 2 – Partially Connected System 
Alternative 2 – Partially Connected System involves development of a subregional recycled water 
system, taking advantage of increased storage capacity and additional pipelines under Alternative 1 
to distribute recycled water more extensively throughout the project area (see Figure 2-11). 
Alternative 2 would provide 11,250 acre feet of new recycled water for irrigation uses and 
potentially 2,933 AFY for habitat restoration, and would include: installation of 140 miles of new 
pipelines, construction of facilities onsite at the existing WWTPs to provide an additional 
15.9 mgd of tertiary treatment capacity, and development of approximately 2,220 acre-feet of 
storage, primarily at existing or planned storage ponds at the WWTPs. Alternative 2 would 
include those facilities previously identified for Alternative 1, in addition to the following 
features: 

• Each agency would put first priority on the delivery of recycled water to its local projects. 
Additional local projects include the Peacock Gap Golf Course area, further development 
of the NMWD Urban Reuse Project, the Sonoma Valley Recycled Water Project, and 
projects in Napa MST, and the Carneros East areas.  

• Interconnectivity between WWTPs would occur between SVCSD and Napa SD to serve 
the Napa Salt Marsh Restoration Area during the restoration period (less than 10 years) and 
into the maintenance period, and between Novato SD and LGVSD to serve the Sears Point 
Area.  

• LGVSD would extend service to the Peacock Gap Golf Course Area, which would include: 
a new pipeline; use of additional conveyance capacity in the existing MMWD recycled 
water distribution system; use of existing available storage at the LGVSD WWTP, and 
rehabilitation of an existing 0.5-MG water reservoir near the Peacock Gap Golf Course.  



2. Project Description 
 

North San Pablo Bay Restoration and Reuse Project 2-38 ESA / 206088.01 
Draft EIR/EIS May 2009 

• NMWD would install additional pipelines to serve to the northern, central, western, and 
Ignacio portions of the Novato Urban Recycled Water Project Area. An added recycled 
water pipeline from LGVSD would extend north to join a recycled water pipeline from 
Novato SD; the combined flow would continue east to jointly serve the Sears Point Area, 
with most of this flow originating from the Novato SD WWTP. One additional existing 
0.5-MG drinking water reservoir (Norman Tank) would be modified for recycled water use, 
in the Ignacio portion of the Novato Urban Recycled Water Project Area. One new 0.5 MG 
storage reservoir would be constructed in the western portion of the service area.  

• SVCSD would treat wastewater at its existing plant and distribute recycled water to local 
uses within its existing recycled water service area (Carneros West) in addition to the 
Sonoma Valley Recycled Water Project, Southern Sonoma Valley Service Area, and Napa 
Salt Marsh Restoration Area. This would include additional system storage in the Carneros 
West Area. Additionally, it is assumed that potential user ponds would also be utilized for 
recycled water storage.  

• Napa SD would supply recycled water to an expanded Napa MST Area) to further help in 
reducing groundwater pumping in the region, deliver recycled water to potential users in 
southeast Napa, deliver recycled water to the expanded Carneros East Area (compared to 
Alternative 1), and to the Napa Salt Marsh Restoration Area. This alternative assumes 
existing ponds at the WWTP would be reconfigured for recycled water storage. Additionally, 
it is assumed that potential user ponds would also be utilized for recycled water storage.  

Recycled Water Supply, Demand, and Discharge 
Table 2-15 summarizes the recycled water demand met for each WWTP service area and 
discharge to San Pablo Bay that would occur under Alternative 2. Each of the WWTPs currently 
serves some recycled water customers. Table 2-15 presents this existing demand for each service 
area, the additional demand that would be met under Alternative 2, and the total recycled water 
demand met under Alternative 2.  

As shown in Table 2-15, assuming the provision of adequate storage, there is sufficient demand 
in the Sonoma areas such that those WWTPs could potentially recycled all WWTP inflow under 
Alternative 2. 

TABLE 2-15 
RECYCLED WATER SUPPLY, DEMAND, AND DISCHARGE FOR ALTERNATIVE 2 (AF) 

WWTP Service Area 
WWTP Inflow 

(2020) 

Existing 
Recycled 

Water 
Demand 

New Recycled 
Water Demand 
Developed for 
Alternative 2 

Total 
Recycled 

Water 
Demand 

Discharge to 
San Pablo 

Bay(1) 

LGVSD WWTP 3,670 902 409 1,311 2,181 
Novato SD WWTP 8,677 270 2,038 2,308 5,851 
SVCSD WWTP 5,508 1,174 4,381 5,555 0 
Napa SD WWTP 9,800 2,598 4,421 7,019 2,657 

Total 27,655 4,944 11,250 16,193 10,689 
 
 
1 Potential for 2,933 AFY release of recycled water to Napa Salt Ponds 7 and 7A, depending upon year type. 
 
SOURCES: CDM, 2009; ESA 2008. 
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System Requirements 
Table 2-16 summarizes the proposed pipeline sizes and lengths for Alternative 2 that are shown 
in Figure 2-5. 

TABLE 2-16 
PROPOSED PIPELINES UNDER ALTERNATIVE 2 

Pipeline 
Diameter 
(Inches) 

LGVSD 
(miles) 

Novato SD 
(miles) 

SVCSD 
(miles) 

Napa SD 
(miles) 

4 -- -- 4.92 -- 
6 2.25 7.37 10.93 10.04 
8 0.81 6.82 6.89 11.56 

10 -- 5.01 4.66 3.48 
12 8.67 4.31 1.21 7.94 
14 -- 1.92 1.27 -- 
16 -- 2.14 2.70 1.67 
18 6.20 8.39 3.54 1.27 
20 -- -- 1.28 -- 
24 -- -- 4.39 3.53 
30 -- -- -- 4.57 
36 -- -- -- -- 
48 -- -- -- -- 

Total 17.94 35.96 41.78 44.08 
 
 
SOURCES: CDM, 2009; ESA 2008. 
 

 

Table 2-17 presents tertiary treatment capacity upgrades that would be implemented under 
Alternative 2, (Table 2-5). As stated earlier, all WWTPs currently either have some tertiary 
treatment capability or are in the process of developing tertiary treatment capability by 2010. All 
WWTPs would need greater treatment capacity to meet the demands under Alternative 2.  

TABLE 2-17 
TREATMENT IMPROVEMENT REQUIREMENTS FOR ALTERNATIVE 2 

Facility 

Tertiary Treatment 
Capacity without the 

Project (mgd) 

Tertiary Treatment Capacity 
Required for Alternative 2 

(mgd) 
Tertiary Treatment 

Capacity Increase (mgd) 

LGVSD 2.0 3.3 1.2 
Novato SD 0.5 5.4 5.1 
SVCSD 16.0 16.2 0.0 
Napa SD 8.8 18.4 9.6 

Total 27.3 43.2 15.9 
 
 
SOURCES: CDM, 2009; ESA 2009. 
 

 

Table 2-18 summarizes the additional recycled water storage required under Alternative 2. 
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TABLE 2-18 
PROPOSED STORAGE REQUIREMENTS FOR ALTERNATIVE 2 

Volume (AF) 

Location 
Existing 
Storage 

Proposed 
New 

Storage Total Comments 

LGVSD WWTP 200.0 0.0 200.0 Existing Site to be used 
NMWD (South)  3.1 0.0 3.1 Rehabilitate existing reservoirs, Plum 

Street, Norman ), plus new western 
service area 0.5 mgd tank 

Hamilton Field 1.5 0.0 1.5 Rehabilitate existing Reservoir Hill 
Tank 

Peacock Gap 1.5 0.0 1.5 Rehabilitate existing MMWD reservoir 
Total for LGVSD 206.2 0.0 206.2  

Novato WWTP 3.1 0.0 3.1 Locate at existing WWTP 
Total for Novato SD 3.1 0.0 3.1  

SVCSD WWTP 0.0 1,020.0 1,020.0 Requires land purchase 
Existing SVCSD Reuse Area-1 00.0 1,200.0 1,200.0 New storage pond, requires land 

purchase 
Existing SVCSD Reuse Area-1 625.0 0.0 625.0 Existing storage ponds 

Total for SVCSD 625.0 1,020.0 2,845.0  

Napa WWTP 950.0 0.0 950.0 Existing ponds at the WWTP to be 
reconfigured for recycled water 
storage; user ponds expected for 
some storage. 

Total for Napa SD 950.0 0.0 950.0  

Total 1,784.3 2,220.0 4,004.3  
 
 
SOURCES: CDM, 2009; ESA 2008 
 

 

The addition of the Peacock Gap Golf Course to the areas served by LGVSD, compared to 
Alternative 1, increases the summer water demand to slightly above the flow treated at the 
WWTP during this season; therefore, LGVSD will need to utilize existing water storage basins at 
the WWTP for recycled water system use during the summer. An existing 0.5-MG reservoir near 
the Peacock Gap Golf Course will also be rehabilitated for recycled water storage and 
maintaining delivery pressure. 

The local project areas being served separately by Novato SD require less water during all 
months than will be treated at the WWTP; therefore, no storage of water is required to 
accommodate peak month demands. An additional 1.0-MG reservoir is anticipated to be 
constructed at the WWTP; in combination with two other existing 0.5-MG system reservoirs, 
these tanks will be used as necessary for operational interests and system pressure management.  

The local project areas being served by SVCSD and Napa SD require more water during the peak 
summer months than each of the WWTPs is treating; additional water storage at the WWTPs, as 
anticipated by these Agencies’ local project reports, is required to accommodate peak month 



2. Project Description 
 

North San Pablo Bay Restoration and Reuse Project 2-43 ESA / 206088.01 
Draft EIR/EIS May 2009 

demands. SVCSD will require additional new storage at the WWTP, as well as additional pond 
storage within the system to accommodate users added in the Southern Sonoma Valley Area. It is 
anticipated this additional pond storage would occur either at the WWTP or in the Carneros West 
area. Napa SD will need to modify existing water storage basins for recycled water system use.  

Individual landowner ponds would be used throughout the reuse project areas. Figure 2-11 
displays the recycled water system and locations for new storage development. 

Additional pump stations are needed throughout the system for distribution and to boost pressures 
to higher pressure zones. The locations of these pump stations are summarized below in 
Table 2-19. 

Alternative 2 provides 1,375 AF of potable surface water offset in the project area: 147 AF in the 
Sonoma Valley Recycled Water Project, and 938 AF in the NMWD Urban Reuse Area, 290 AFY 
in Napa SD. This represents drinking water that will no longer be used for nonpotable uses, thus 
ensuring the highest quality water is reserved for potable uses.  

TABLE 2-19 
PROPOSED PUMP STATIONS UNDER ALTERNATIVE 2 

Location (WWTP or Reuse Area) Horsepower (hp) Comments 

LGVSD WWTP 91  
Peacock Gap 0 Existing MMWD Pumps 
Total for LGVSD 91  

Novato WWTP 586  
Total for Novato SD 586  

SVCSD WWTP 1,315  
Existing SVCSD Reuse Area (Carneros West) 52 New Pumps 
Existing SVCSD Reuse Area (Carneros West) 218 Existing Pumps 
Southern Sonoma Valley 260  
Sonoma Valley Recycled Water Project 192  

Total for SVCSD 2,037  

Napa WWTP 673  
Napa WWTP 2,020 Existing Pumps 

Napa MST Area 382  
Carneros East 105  

Total for Napa SD 3,180  

Total 6,115  
 
 
SOURCES: CDM, 2009. 
 

 

2.8.4 Alternative 3 – Regional System 
Alternative 3 – Fully Connected System creates a regional system that connects all four WWTPs 
in the project area (see Figure 2-12). This alternative maximizes water reuse by allowing 
recycled water from any WWTP to be delivered to any area that needs recycled water. Since the 
majority of the demand for recycled water lies in the area near Sonoma and Napa, the regional 
interconnection achieved under Alternative 3 would allow the other WWTPs to help satisfy the 
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demand in this area. Alternative 3 would provide 12,761 acre feet of new recycled water for 
irrigation use and 3,085 AFY for habitat restoration, and would include: installation of 153 miles 
of new pipelines, construction of facilities onsite at the existing WWTPs to provide an additional 
20.8 mgd of tertiary treatment capacity, and development of approximately 2,220 acre-feet of 
storage, primarily at existing or planned storage ponds at the WWTPs. Alternative 3 would 
consist of project elements proposed under Alternative 2 in addition to the following features: 

• A series of pipelines would connect all four WWTPs to allow for potential maximum 
distribution and use of recycled water.  

• Each agency would put first priority on the delivery of recycled water to its local projects. 
Local projects include the Peacock Gap Golf Course area, NMWD Urban Reuse Project, 
the Sonoma Valley Recycled Water Project, and projects in Napa MST and the Carneros 
East areas.  

• Combined flow from Novato SD and LGVSD would serve the Sears Point Area and would 
be extended to the Southern Sonoma Valley. Most of this flow is anticipated to originate from 
Novato SD.  

• SVCSD would extend service north of the Sonoma Valley Recycled Water Service Area to 
the Central Sonoma Valley Service Area.  

Recycled Water Supply, Demand, and Discharge 
Table 2-20 summarizes the recycled water demand that would be met in each WWTP service 
area and discharge to San Pablo Bay that would occur under Alternative 3. Each of the WWTPs 
currently serves some recycled water customers. Table 2-20 presents this existing demand for 
each service area, the additional demand that would be met under Alternative 3, and the total 
recycled water demand for Alternative 3. 

TABLE 2-20 
RECYCLED WATER SUPPLY, DEMAND, AND DISCHARGE FOR ALTERNATIVE 3 (AF) 

WWTP Service Area WWTP Inflow 

Existing 
Recycled 

Water Demand 

New Recycled 
Water Demand 
Developed for 
Alternative 3 

Total 
Recycled 

Water 
Demand 

Discharge to 
San Pablo 

Bay(1) 

LGVSD WWTP 3,670 902 409 1,311 2,181 
Novato SD WWTP 8,677 270 3,701 3,971 4,706 
SVCSD WWTP 5,508 1,174 4,230 5,404 0 
Napa WWTP 9,800 2,598 4,421 6,819 2,657 

Total 27,655 4,944 12,761 17,705 9,543 
 
 
1 Potential for 3,085 AFY release of recycled water to Napa Salt Ponds 7 and 7A, depending upon year type. 
 
SOURCES: CDM, 2009; ESA 2008. 
 

 

System Requirements 
Table 2-21 summarizes the proposed pipeline sizes and lengths for Alternative 3 shown in 
Figure 2-12. 
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TABLE 2-21 
PROPOSED PIPELINES ALTERNATIVE 3 

Pipeline 
Diameter 
(Inches) 

LGVSD 
(miles) 

Novato SD 
(miles) 

SVCSD 
(miles) 

Napa SD 
(miles) 

4 -- -- 3.51  
6 2.25 7.69 12.51 9.72 
8 0.81 5.70 5.43 11.88 

10 -- 5.57 4.40 3.48 
12 8.67 12.56 4.56 7.94 
14 -- 1.92 2.97 -- 
16 -- 4.84 1.47 1.67 
18 6.20 8.39 3.83 1.27 
20 -- 0.41 0.87 0.92 
24 -- -- 4.39 3.53 
30 -- -- -- 4.57 
36 -- -- -- -- 
48 -- -- -- -- 

Total 17.94 47.08 43.94 43.72 
 
 
SOURCES: CDM, 2009; ESA 2008. 
 

 

Table 2-22 presents figures on treatment upgrades required to implement Alternative 3. All 
WWTPs currently either have some tertiary treatment capability or are in the process of 
developing tertiary treatment capability by 2010, and all but SVCSD will need to increase their 
treatment capacity to meet the demands of Alternative 3. 

TABLE 2-22 
TREATMENT IMPROVEMENT REQUIREMENTS FOR ALTERNATIVE 3 

Facility 

Tertiary Treatment 
Capacity without the 

Project (MGD) 

Tertiary Treatment 
Capacity Required for 
Alternative 3 (MGD) 

Tertiary Treatment 
Capacity Increase (MGD) 

LGVSD 2.0 2.8 1.2 
Novato SD 0.5 10.5 10.0 
SVCSD 16.0 15.5 0.0 
Napa SD 8.8 18.4 9.6 

Total 27.3 47.7 20.8 
 
 
SOURCES: CDM, 2009; ESA 2008. 
 

 

The increased recycled water demands reflected in Alternative 3 requires that all WWTPs provide 
some amount of secondary effluent storage for treatment and use during the peak summer period. 
Table 2-23 summarizes the recycled water storage needs required under Alternative 3. 
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TABLE 2-23 
PROPOSED STORAGE FACILITIES UNDER ALTERNATIVE 3 

Volume (AF) Location 

Existing 
Storage 

Proposed 
New 

Storage 

Total 

Comments 

LGVSD WWTP 200.0 0.0 200.0 Existing storage ponds to be used 
NMWD (South)  3.1 0.0 3.1 Rehabilitated existing reservoirs 
Hamilton Field 1.5 0.0 1.5 Rehabilitate existing reservoir 
Peacock Gap 1.5 0.0 1.5 Rehabilitate existing reservoir 
Total for LGVSD 206.1 0.0 206.1  

Novato WWTP  437.0 0.0 437.0 Existing storage ponds to be used 
Novato WWTP 3.1 0.0 3.1  
Total for Novato SD 440.1 0.0 440.1  

SVCSD WWTP 0.0 1,020.0 1,020 Requires land purchase 
SVCSD Reuse Area 625.0 0.0 625 Existing storage ponds 
SVCSD Reuse Area 0.0 1,200.0 1,200 New Storage ponds; require land purchase 
Total for SVCSD 625.0 2,220.0 2845  

Napa SD WWTP 
950.0 0.0 950 

Existing ponds at the WWTP to be 
reconfigured for recycled water storage; user 
ponds expected for some storage 

Total for Napa SD 950.0 0.0 950  

Total 2,221.3 2,220.0 4,441.2  
 
 
SOURCES: CDM, 2009; ESA 2008 
 

 

The addition of the Peacock Gap Golf Course to the areas served by LGVSD, compared to 
Alternative 1, increases the summer water demand to slightly above the flow treated at the 
WWTP during this season; therefore, LGVSD will need to utilize existing water storage basins at 
the WWTP for recycled water system use during the summer. An existing 0.5-MG reservoir near 
the Peacock Gap Golf Course will also be rehabilitated for recycled water storage. 

The addition of the Sears Point and Southern Sonoma Valley Areas, compared to Alternatives 1 
and 2, increases the summer water demand above the flow treated at the Novato SD WWTP 
during this season; therefore, Novato SD will need to utilize existing water storage basins for 
recycled water system use during the summer. An additional 1.0-MG reservoir is assumed to be 
constructed at the WWTP; in combination with the retrofit of two other existing 0.5-MG system 
reservoirs, these tanks will be used as necessary for operational interests and system pressure 
management. 

The local project areas being served by SVCSD and Napa SD require more water during the peak 
summer months than each of the WWTPs is treating; additional water storage at the WWTPs, as 
anticipated by these Agencies’ local project reports, is required to accommodate peak month 
demands. SVCSD will require additional new storage at the WWTP, as well as additional pond 
storage within the system to accommodate users added in the Central Sonoma Valley Service 
Area. It is anticipated this additional pond storage would occur either at the WWTP or in the 
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Carneros West area. Napa SD will need to modify existing water storage basins for recycled 
water system use.  

Individual landowner ponds would be utilized throughout the reuse project areas. Table 2-23 
displays the recycled water system and locations for new storage development. 

Additional pump stations are needed throughout the recycled water system for distribution and to 
boost pressures to higher pressure zones. The locations of these pump stations are shown on 
Figure 2-12 and are summarized in Table 2-24. 

TABLE 2-24 
PROPOSED PUMP STATIONS UNDER ALTERNATIVE 3 

Location (WWTP or Reuse Area) Horsepower (hp) Comments 

LGVSD WWTP 203  
Peacock Gap 221 Existing MMWD Pumps 
Total for LGVSD 424  

Novato WWTP 706  

Southern Sonoma Valley 260  
Total for Novato SD 966  

SVCSD WWTP 1,649  
Central Sonoma Valley 409  
Existing SVCSD Reuse Area (Carneros West) 61 New Pumps 
Existing SVCSD Reuse Area (Carneros West) 218 Existing Pumps 
Southern Sonoma Valley 0  
Sonoma Valley Recycled Water Project 575  

Total for SVCSD 2,912  

Napa WWTP 672 New Pumps 
Napa WWTP 2,016 Existing Pumps 

Napa MST Area 382  
Carneros East 105  

Total for Napa SD 3,175  

Total 7,477  
 
 
SOURCES: CDM, 2009; ESA 2008 
 

 

Alternative 3 provides 1,375 AF of potable surface water offset in the project area: 147 AF in the 
Sonoma Valley Recycled Water Project, and 938 AF in the NMWD Urban Reuse Area, 290 AFY 
in Napa SD. This represents drinking water that will no longer be used for nonpotable uses, thus 
ensuring the highest quality water is reserved for potable uses. 

2.9 Construction 
For the purposes of this EIR/EIS, impact analysis assumes that pipeline installation associated 
with the implementation of individual projects would be within existing roadway or railroad 
rights-of-way. As appropriate those pipeline segments that would intersect potentially 
jurisdictional features and sensitive species habitat are identified in Section 3.0, Impact Analysis. 
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Napa SD 

City of Napa General Plan 
The City of Napa General Plan identifies the following groundwater goals and policies: 

 Goal NR-4: To protect and enhance surface water and groundwater quality. 

Policy NR-4.1: The City shall support the maintenance and improvement of surface 
and ground water quality. 

Napa County General Plan 
The Napa County General Plan identifies the following groundwater policies: 

 Policy CON-2: d) Encourage the use of recycled water, particularly within groundwater 
deficient areas, for vegetation enhancement, frost protection, and irrigation to enhance 
agriculture and grazing. 

 Policy CON-42: e) Promote and support the use of recycled water wherever feasible, 
including the use of tertiary treated water, to help improve supply reliability and enhance 
groundwater recharge. 

 Policy CON-51: Recognizing that groundwater best supports agricultural and rural uses, the 
County discourages urbanization requiring net increases in groundwater use and 
discourages incorporated jurisdictions from using groundwater except in emergencies or as 
part of conjunctive-use programs that do not cause or exacerbate conditions of overdraft or 
otherwise adversely affect the County’s groundwater resources. 

 Policy CON-52: Groundwater is a valuable resource in Napa County. The County 
encourages responsible use and conservation of groundwater and regulates groundwater 
resources by way of its groundwater ordinances. 

 Policy CON-61: a) Environmentally sustainable water supply projects should receive 
priority attention, including development of sustainable alternative water supplies such as 
the use of recycled water or other options for non-potable uses in Carneros and the MST 
groundwater basins. 

 Policy CON-62: As stated in Policy AG/LU-74, the County supports the extension of 
recycled water to the Coombsville area to reduce reliance on groundwater in the MST 
groundwater basin and exploration of other alternatives. Also, the County shall identify and 
support ways to utilize recycled water for irrigation and non-potable uses to offset 
dependency on groundwater and surface waters and ensure adequate wastewater treatment 
capacity through the following measures: 

a) Require (as part of continued implementation of County Code Title 13 Division 2 
provisions associated with sewer systems) verification of adequate wastewater 
service for all development projects prior to their approvals. This requirement 
includes coordination with wastewater service purveyors to verify adequate capacity 
and infrastructure either exists or will be available prior to operation of the 
development project. 
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b) Use wastewater treatment and reuse facilities where feasible to reclaim, reuse, and 
deliver treated wastewater for irrigation and possible potable use depending on 
wastewater treatment standards. 

c) Require proposals for non-residential construction in the Airport Industrial Area and 
lower Milliken-Sarco/Tulucay Creeks Area to incorporate dual plumbing to allow for 
the use of non potable/recycled water when such water becomes available. 

d) Encourage the use of non-potable/recycled water wherever recycled water is 
available and require the use of recycled water for golf courses where feasible. 



 

 

Linda S. Adams 
Acting Secretary for 

Environmental Protection  

Edmund G. Brown, Jr. 
Governor 

California Regional Water Quality Control Board 
San Francisco Bay Region 

1515 Clay Street, Suite 1400, Oakland CA 94612 
(510) 622-2300  Fax (510) 622-2460 

http://www.waterboards.ca.gov/sanfranciscobay 
 

ORDER NO. R2-2011-0007 
NPDES NO. CA0037575 

The following Discharger is subject to waste discharge requirements set forth in this Order. 

 Table 1. Discharger Information  
Discharger Napa Sanitation District 
Name of Facility Soscol Water Recycling Facility, and its associated wastewater collection system 
Facility Address 1515 Soscol Ferry Road, Napa CA 94558, Napa County 

The U.S. Environmental Protection Agency (USEPA) and the Regional Water Quality Control Board have classified 
this discharge as a major discharge. 

 
Discharges from the Soscol Water Recycling Facility at the discharge point identified below are 
subject to waste discharge requirements as set forth in this Order.  

 Table 2. Discharge Location 
Discharge 

Point Effluent Description Discharge Point 
Latitude 

Discharge Point 
Longitude Receiving Water 

001 Secondary Treated 
Municipal Wastewater 38º 14’ 09” N 122º 17’ 10” W Napa River 

 
 Table 3. Administrative Information 

This Order was adopted by the Regional Water Quality Control Board on: February 9, 2011 
This Order shall become effective on:  April 1, 2011 
This Order shall expire on: March 31, 2016 
The Discharger shall file a Report of Waste Discharge in accordance with title 
23, California Code of Regulations, as application for issuance of new waste 
discharge requirements no later than: 

180 days prior to the Order 
expiration date 

 
 

I, Bruce H. Wolfe, Executive Officer, do hereby certify that this Order with all attachments is a full, 
true, and correct copy of an Order adopted by the California Regional Water Quality Control Board, 
San Francisco Bay Region, on February 9, 2011. 

 

 

 

 

 

____________________________________ 
Bruce H. Wolfe, Executive Officer
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I. FACILITY INFORMATION 

The following Discharger is subject to the waste discharge requirements set forth in this Order: 

 Table 4. Facility Information 
Discharger Napa Sanitation District 

Name of Facility Soscol Water Recycling Facility and its associated wastewater collection 
system 

Facility Address 1515 Soscol Ferry Road., Napa CA 94558, Napa County 
Facility Contact, Title, and 
Phone Timothy B. Healy, General Manager, (707) 258-6000 

Mailing Address P.O. Box 2480, Napa CA 94558 
Type of Facility Publicly Owned Treatment Works (POTW) 
Facility Design Flow 15.4 million gallons per day (mgd) (dry weather design flow) 
Service Area City of Napa and adjacent unincorporated areas in southern Napa County 
Service Population Approximately 80,600 (2009 estimate) 

 
II. FINDINGS 

The California Regional Water Quality Control Board, San Francisco Bay Region (hereinafter the 
Regional Water Board), finds: 

A. Background. The Napa Sanitation District (hereinafter the Discharger) is currently discharging 
under Order No. R2-2005-0008, National Pollutant Discharge Elimination System (NPDES) Permit 
No. CA0037575. The Discharger submitted a Report of Waste Discharge, dated September 28, 
2009, and applied for an NPDES permit reissuance to discharge treated wastewater from its Soscol 
Water Recycling Facility to waters of the State and the United States. The Discharger is also subject 
to the requirements of Regional Water Board Order No. R2-2007-0077 (NPDES Permit No. 
CA0038849), which established requirements regarding discharges of mercury to San Francisco 
Bay. Order No. R2-2007-0077 is unaffected by this Order.  

For the purposes of this Order, references to the “discharger” or “permittee” in applicable federal 
and State laws, regulations, plans, or policy are held to be equivalent to references to the Discharger 
herein. 

B. Facility Description and Discharge Location 

1. Facility Description. The Discharger owns and operates the Soscol Water Recycling Facility 
(hereinafter the Plant) and its associated wastewater collection system (hereinafter collectively 
the Facility.) The Plant provides secondary treatment of domestic, commercial, and industrial 
wastewater, serving a current population of approximately 80,600.  

During the wet season, November 1 through April 30, treatment processes consist of headworks, 
primary clarification, secondary treatment through activated sludge systems and/or the oxidation 
pond system, secondary clarification, and disinfection. Following primary clarification, a 
diversion structure splits the flow; up to 8 mgd of wastewater can be treated by the activated 
sludge system, which is followed by secondary clarification. The remaining flow is directed to 
the oxidation pond system, which consists of four oxidation ponds over 340 acres, followed by 
flocculation for algae removal and clarification. The oxidation ponds also serve as flow 
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equalization ponds for peak wet season influent flows. After secondary treatment, oxidation 
pond system effluent is commingled with activated sludge effluent, and chlorinated and 
dechlorinated prior to discharge to the Napa River. The oxidation ponds are lined with Bay 
Mud, which has high compressibility and low permeability. 

The Discharger’s wastewater collection system is approximately 245 miles in length and 
contains three pump stations. These pump stations are equipped with an alarm system, and have 
adequate pump capacity, redundancy, and provisions for emergency power.  

2. Discharge Description. The Plant has an average dry weather flow (ADWF) design capacity of 
15.4 mgd. From April 20, 2005, through December 31, 2009, the daily average and maximum 
flow rates from the Plant were 12.6 and 23.1 mgd, respectively. 

3. Discharge Location. From November 1 through April 30, treated wastewater can be discharged 
from the Plant to the Napa River at Discharge Point 001 through a submerged diffuser located 
approximately 160 feet offshore at a depth of 13.4 feet below the surface.  

From May 1 through October 31, discharge to the Napa River is prohibited; effluent is either 
stored in the oxidation ponds or further treated for reclamation use. Emergency discharge to the 
Napa River may be granted consistent with Provision VI.C.6.c. Special effluent limitations 
apply under these circumstances. 

4. Reclamation Activities. During the dry season, May 1 through October 31, influent wastewater 
is treated in the same manner as during the wet season. However, after secondary treatment, 
oxidation pond effluent is commingled with activated sludge effluent, and followed by 
coagulation, filtration and chlorination before reclamation. Flow not used for reclamation 
remains in the oxidation pond system and does not undergo flocculation and clarification until 
the wet season begins and discharge to the Napa River is allowed. Reclaimed water is used for 
irrigation for landscaping, industrial parks, golf courses, pasture lands, feed and fodder crops, a 
cemetery, Napa Valley College ball fields and landscaping, a recreational park, and drip 
irrigation of vineyards. Reclamation activities are governed by a General Water Reuse Order, 
Regional Water Board Order No. 96-011. The Discharger is working to expand its recycled 
water opportunities and plans to increase its recycled water use as discussed in Finding IV.B of 
the Fact Sheet (Attachment F).  

5. Biosolids Management. Sludge from the primary clarifiers and secondary clarifiers is conveyed 
to an anaerobic digester. Sludge from the flocculation clarifiers and filter is conveyed to the 
oxidation ponds.  Biosolids from the anaerobic digester are sent to the sludge holding tank and 
gas holder, where the gas is used for gas cogeneration, and finally conveyed to the sludge belt 
press for dewatering. Solids are also periodically removed from the oxidation ponds. Biosolids 
are either stored or land applied.  

6. Storm Water Discharge. The Discharger is not required to be covered under the State Water 
Board’s statewide NPDES permit for storm water discharges associated with industrial activities 
(NPDES General Permit No. CAS000001) because all storm water flows in contact with 
equipment or wastewater at the Plant and the pump stations serving the Plant are collected and 
directed to the oxidation ponds for treatment. 
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Attachment B provides a map of the area around the Plant. Attachment C provides a flow schematic 
of the Plant.  

C. Legal Authorities. This Order is issued pursuant to Clean Water Act (CWA) section 402 and 
implementing regulations adopted by the USEPA and chapter 5.5, division 7 of the California 
Water Code (CWC) (commencing with section 13370). It shall serve as an NPDES permit for point 
source discharges from this facility to surface waters. This Order also serves as Waste Discharge 
Requirements (WDRs) pursuant to CWC article 4, chapter 4, division 7 (commencing with section 
13260). 

D. Background and Rationale for Requirements. The Regional Water Board developed the 
requirements in this Order based on information submitted as part of the application, through 
monitoring and reporting programs, and other available information. The Fact Sheet 
(Attachment F), which contains background information and rationale for requirements of the 
Order, is hereby incorporated into this Order and constitutes part of the findings for this Order. 
Attachments A through E, and G through H, are also incorporated into this Order. 

E. California Environmental Quality Act (CEQA). Under CWC section 13389, this action to adopt 
an NPDES permit is exempt from Chapter 3 of CEQA. 

F. Technology-Based Effluent Limitations. CWA section 301(b) and NPDES regulations at Title 40 
of the Code of Federal Regulations (40 CFR) section 122.44 require that permits include conditions 
meeting applicable technology-based requirements at a minimum, and any more stringent effluent 
limitations necessary to meet applicable water quality standards. The discharge authorized by this 
Order must meet minimum federal technology-based requirements based on Secondary Treatment 
Standards at 40 CFR 133. Further discussion of the technology-based effluent limitation 
development is included in the Fact Sheet (Attachment F).  

G. Water Quality-Based Effluent Limitations (WQBELs). CWA section 301(b) and NPDES 
regulations at 40 CFR 122.44(d) require that permits include limitations more stringent than 
applicable federal technology-based requirements where necessary to achieve applicable water 
quality standards.  

NPDES regulations at 40 CFR 122.44(d)(1)(i) mandate that permits include effluent limitations for 
all pollutants that are or may be discharged at levels that have the reasonable potential to cause or 
contribute to an exceedance of a water quality standard, including numeric and narrative objectives 
within a standard. Where reasonable potential has been established for a pollutant, but there is no 
numeric criterion or objective for the pollutant, WQBELs must be established using (1) USEPA 
criteria guidance under CWA section 304(a), supplemented where necessary by other relevant 
information; (2) an indicator parameter for the pollutant of concern; or (3) a calculated numeric 
water quality criterion (WQC), such as a proposed state criterion or policy interpreting the state’s 
narrative criterion, supplemented with other relevant information, as provided in 40 CFR 
122.44(d)(1)(vi).  

H. Water Quality Control Plan. The Water Quality Control Plan for the San Francisco Bay Basin 
(hereinafter the Basin Plan) is the Regional Water Board’s master water quality control planning 
document. It designates beneficial uses and water quality objectives (WQOs) for waters of the State, 
including surface and groundwater. It also includes implementation programs to achieve WQOs. 
The Basin Plan was duly adopted by the Regional Water Board and approved by the State Water 
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Resources Control Board (hereinafter the State Water Board), the Office of Administrative Law, 
and USEPA. Requirements of this Order implement the Basin Plan. The Basin Plan specifically 
identifies the receiving water for this discharge, the Napa River.  

The Basin Plan implements State Water Board Resolution No. 88-63, which establishes State policy 
that all waters, with certain exceptions, should be considered suitable or potentially suitable for 
municipal or domestic supply. Because of marine influence on the Napa River in the vicinity of the 
discharge, total dissolved solids levels exceed 3,000 mg/L and thereby meet an exception to State 
Water Board Resolution No. 88-63. The MUN designation is therefore not applicable to the 
receiving water in the vicinity of the discharge. The Basin Plan beneficial uses for the Napa River 
are listed in the table below.  

 Table 5. Basin Plan Beneficial Uses 
Discharge Point Receiving Water Name Beneficial Uses  

001 Napa River Agricultural Supply (AGR) 
Cold Freshwater Habitat (COLD) 
Fish Migration (MIGR)  
Preservation of Rare and Endangered Species (RARE) 
Fish Spawning (SPWN)  
Warm Freshwater Habitat (WARM) 
Wildlife Habitat (WILD)  
Water Contact Recreation (REC1)  
Non-Contact Water Recreation (REC2)  
Navigation (NAV) 

 
The Regional Water Board adopted Resolution No. 2010-0100 on July 14, 2010, amending Basin 
Plan Table 2-1. This Basin Plan amendment adds nearly 275 surface water bodies to Table 2-1 
and designates beneficial uses for the newly added and some existing water bodies. The Napa 
River near Discharge Point 001 is tidally influenced. The Basin Plan amendment lists the tidal 
portion of the Napa River as a new water body and designates the beneficial uses to it. The 
beneficial uses include all those listed in Table 5 above, except the AGR, COLD, and WARM 
beneficial uses. The State Water Board and USEPA have yet to consider this Basin Plan 
amendment.  

 
The State Water Board adopted the Water Quality Control Plan for Control of Temperature in 
the Coastal and Interstate Water and Enclosed Bays and Estuaries of California (hereinafter the 
Thermal Plan) on May 18, 1972, and amended this plan on September 18, 1975. This plan 
contains temperature objectives for surface waters. Requirements of this Order implement the 
Thermal Plan.  
  
The State Water Board’s Water Quality Control Plan for Enclosed Bays and Estuaries—Part 1, 
Sediment Quality became effective on August 25, 2009. This plan integrates three lines of 
evidence (sediment toxicity, benthic community condition, and sediment chemistry) to determine 
if sediment-dependent biota and human health are protected from exposure to toxic pollutants in 
sediment. The plan focuses on benthic communities in enclosed bays and estuaries, and 
supersedes other narrative sediment quality objectives and related implementation provisions in 
other water quality control plans to the extent that they apply to sediment quality in bays and 
estuaries. 
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I. National Toxics Rule (NTR) and California Toxics Rule (CTR). USEPA adopted the NTR on 

December 22, 1992, and later amended it on May 4, 1995, and November 9, 1999. About 40 criteria 
in the NTR apply in California. On May 18, 2000, USEPA adopted the CTR. The CTR 
promulgated new toxics criteria for California and, in addition, incorporated the previously adopted 
NTR criteria that applied in the State. The CTR was amended on February 13, 2001. These rules 
contain WQC for priority pollutants. 

J. State Implementation Policy. On March 2, 2000, the State Water Board adopted the Policy for 
Implementation of Toxics Standards for Inland Surface Waters, Enclosed Bays, and Estuaries of 
California (State Implementation Policy or SIP). The SIP became effective on April 28, 2000, with 
respect to the priority pollutant criteria promulgated through the NTR and to the priority pollutant 
objectives established in the Basin Plan. The SIP became effective on May 18, 2000, with respect to 
the priority pollutant criteria USEPA promulgated through the CTR. The State Water Board 
adopted amendments to the SIP on February 24, 2005, that became effective on July 13, 2005. The 
SIP establishes implementation provisions for priority pollutant criteria and objectives and 
provisions for chronic toxicity control. Requirements of this Order implement the SIP. 

K. Compliance Schedules and Interim Requirements. The State Water Board adopted Resolution 
No. 2008-0025 on April 15, 2008, titled Policy for Compliance Schedules in National Pollutant 
Discharge Elimination System Permits. Under limited circumstances, this policy allows the 
Regional Water Board to grant a compliance schedule based on a discharger’s request and 
demonstration that it is infeasible to comply immediately with certain effluent limits. This policy 
became effective on August 27, 2008, superseding the Basin Plan’s compliance schedule policy. 
This Order does not contain a compliance schedule or any interim effluent limit for any 
constituent.  
 

L. Alaska Rule. On March 30, 2000, USEPA revised its regulation that specifies when new and 
revised state and tribal water quality standards become effective for CWA purposes. [65 Fed. Reg. 
24641 (April 27, 2000), codified at 40 CFR 131.21]. Under the revised regulation (also known as 
the Alaska Rule), new and revised standards submitted to USEPA after May 30, 2000, must be 
approved by USEPA before being used for CWA purposes. The final rule also provides that 
standards already in effect and submitted to USEPA by May 30, 2000, may be used for CWA 
purposes, whether or not approved by USEPA. 

M. Stringency of Requirements for Individual Pollutants. This Order contains both technology-
based and water quality based effluent limitations for individual pollutants. The technology-based 
effluent limitations consist of restrictions on biochemical oxygen demand (BOD) and total 
suspended solids (TSS). Derivation of these technology-based limitations is discussed in the Fact 
Sheet (Attachment F). This Order’s technology-based pollutant restrictions implement the minimum 
applicable federal technology-based requirements. This Order also contains BOD and TSS effluent 
limitations for emergency discharges from May through October more stringent than the minimum 
technology-based requirements as necessary to meet water quality standards. 

WQBELs have been derived to implement WQOs that protect beneficial uses. Both the beneficial 
uses and the WQOs have been approved pursuant to federal law and are the applicable federal water 
quality standards. To the extent that toxic pollutant WQBELs were derived from the CTR, the CTR 
is the applicable standard pursuant to 40 CFR 131.38. The procedures for calculating individual 
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WQBELs for priority pollutants are based on the SIP, which was approved by USEPA on May 18, 
2000. All beneficial uses and WQOs contained in the Basin Plan were approved under State law and 
submitted to USEPA prior to May 30, 2000. Any WQOs and beneficial uses submitted to USEPA 
prior to May 30, 2000, but not approved by USEPA before that date, are nonetheless “applicable 
water quality standards for the purposes of the CWA” pursuant to 40 CFR 131.21(c)(1).  

N. Antidegradation Policy. NPDES regulations at 40 CFR 131.12 require that state water quality 
standards include an antidegradation policy consistent with the federal policy. The State Water 
Board established California’s antidegradation policy in State Water Board Resolution No. 68-16, 
which incorporates the federal antidegradation policy where the federal policy applies under federal 
law and requires that existing quality of waters be maintained unless degradation is justified based 
on specific findings. The Basin Plan implements, and incorporates by reference, both the State and 
federal antidegradation policies.  

O. Anti-Backsliding Requirements. CWA sections 402(o)(2) and 303(d)(4) and 40 CFR 122.44(l) 
prohibit backsliding in NPDES permits. These anti-backsliding provisions require effluent 
limitations in a reissued permit to be as stringent as those in the previous Order, with some 
exceptions where limitations may be relaxed. 

P. Endangered Species Act. This Order does not authorize any act that results in the taking of a 
threatened or endangered species or any act that is now prohibited, or becomes prohibited in the 
future, under either the California Endangered Species Act (Fish and Game Code sections 2050 to 
2097) or the federal Endangered Species Act (16 U.S.C.A. sections 1531 to 1544). This Order 
requires compliance with effluent limits, receiving water limits, and other requirements to protect 
the beneficial uses of waters of the State. The Discharger is responsible for meeting all requirements 
of applicable State and federal law pertaining to threatened and endangered species. 

Q. Monitoring and Reporting. NPDES regulations at 40 CFR 122.48 require that all NPDES permits 
specify requirements for recording and reporting monitoring results. CWC sections 13267 and 
13383 authorize the Regional Water Board to require technical and monitoring reports. The 
Monitoring and Reporting Program (MRP) establishes monitoring and reporting requirements to 
implement federal and State requirements. This MRP is provided in Attachment E. 

R. Standard and Special Provisions. Standard Provisions, which apply to all NPDES permits in 
accordance with 40 CFR 122.41, and additional conditions applicable to specified categories of 
permits in accordance with 40 CFR 122.42, are provided in Attachment D. The Discharger must 
comply with all standard provisions and with those additional conditions that apply under 40 CFR 
122.42. The Discharger must also comply with the Regional Standard Provisions provided in 
Attachment G. The Regional Water Board has also included in this Order special provisions 
applicable to the Discharger. The Fact Sheet (Attachment F) provides rationale for the special 
provisions.  

S. Provisions and Requirements Implementing State Law. The requirements for groundwater 
monitoring near the aeration ponds (MRP, Attachment E) are to implement State Law to protect the 
groundwater, which is the waters of the State.   

T. Notification of Interested Parties. The Regional Water Board notified the Discharger and 
interested agencies and persons of its intent to prescribe WDRs for the discharge and provided them 
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with an opportunity to submit their written comments and recommendations. The Fact Sheet 
(Attachment F) provides details of the notification. 

U. Consideration of Public Comment. The Regional Water Board, in a public meeting, heard and 
considered all comments pertaining to the discharge. The Fact Sheet (Attachment F) provides 
details of the public hearing. 

 

IT IS HEREBY ORDERED, that this Order supersedes Order No. R2-2005-0008, except for 
enforcement purposes, and, in order to meet the provisions contained in CWC Division 7 
(commencing with section 13000) and regulations adopted thereunder, and the provisions of the 
federal Clean Water Act (CWA) and regulations and guidelines adopted thereunder, the Discharger 
shall comply with the requirements in this Order. 
 
 

III. DISCHARGE PROHIBITIONS 

A. Discharge of treated wastewater at a location or in a manner different from that described in this 
Order is prohibited. 

B. The bypass of untreated or partially treated wastewater to waters of the United States is prohibited, 
except as provided for in the conditions stated in sections I.G.2 and I.G.4 of Attachment D of this 
Order. 

C. The average dry weather effluent flow shall not exceed 15.4 mgd, as measured at monitoring station 
INF-001 as described in the attached Monitoring and Reporting Program (MRP) (Attachment E). 
Average dry weather flow shall be determined over three consecutive dry weather months each 
year.  

D. Any sanitary sewer overflow that results in a discharge of untreated or partially treated wastewater 
to waters of the United States is prohibited.  

E. Discharge to the Napa River is prohibited during the dry weather period of May 1 through 
October 31, except for emergencies and only when authorized by the Executive Officer after the 
Discharger satisfies the conditions specified in the emergency discharge request procedure 
contained in Provision VI.C.6.c of this Order.  

 
 

IV.  EFFLUENT LIMITATIONS AND DISCHARGE SPECIFICATIONS 

In this section, the term “effluent” refers to the treated wastewater effluent from the Discharger’s 
wastewater treatment facility, as discharged to the Napa River. 
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A. Effluent Limitations for Conventional and Non-Conventional Pollutants – Discharge 
Point 001 

1. Effluent Limitations Applicable to Wet Season Discharges (November 1 through 
April 30) 

During the period of November 1 through April 30, the Discharger shall comply with the 
effluent limitations contained in Table 6 at Discharge Point 001, with compliance measured 
at Monitoring Location EFF-001, as described in the MRP (Attachment E).  

Table 6. Conventional and Non-Conventional Effluent Limitations for Wet Season Discharges – 
Discharge Point 001  

Effluent Limitations 
Parameter Units Average 

Monthly 
Average 
Weekly 

Maximum 
Daily 

Instantaneous 
Minimum 

Instantaneous 
Maximum 

BOD 5-day @ 20°C (BOD5) (or 
Carbonaceous BOD [CBOD]) mg/L 30 (or 25) 45 (or 40) --- --- --- 

Total Suspended Solids (TSS) mg/L 30 45 --- --- --- 
BOD and TSS  
percent removal [1] % 85  

(minimum) --- --- --- --- 

Oil and Grease mg/L 10 --- 20 --- --- 
pH[2] s.u --- --- --- 6.5 8.5 
Total Chlorine Residual[3] mg/L --- --- --- --- 0.0 
Enterococcus Bacteria[4] MPN/ 

100ml 
30-day geometric mean shall not exceed 35 

Unit Abbreviations: 
mg/L = milligrams per liter 
s.u. = standard units 
 
Footnotes to Table 6: 
[1] 85 Percent Removal. The arithmetic mean of the biochemical oxygen demand (BOD5, 20°C) and total suspended solids values (TSS), 

by concentration, for effluent samples collected in each calendar month shall not exceed 15 percent of the arithmetic mean of the 
respective values, by concentration, for influent samples collected at approximately the same times during the same period. 

[2] pH. If the Discharger monitors pH continuously, pursuant to 40 CFR 401.17, the Discharger shall be in compliance with the pH 
limitation specified herein provided that both of the following conditions are satisfied: (i) the total time during which the pH values 
are outside the required range of pH values shall not exceed 7 hours and 26 minutes in any calendar month; and (ii) no individual 
excursion from the range of pH values shall exceed 60 minutes. 

[3]  Total Chlorine Residual. The Discharger may elect to use a continuous on-line monitoring system(s) for measuring flows, chlorine, 
and sulfur dioxide dosage (including a safety factor) and concentration to prove that chlorine residual exceedances are false positives. 
If convincing evidence is provided, Regional Water Board staff may conclude that false positive chlorine residual exceedances are not 
violations of the effluent limitation. 

[4]  Enterococcus Bacteria. This effluent limitation shall be implemented as a geometric mean of a minimum of five effluent samples 
spaced over a calendar month. 

 

2. Effluent Limitations Applicable to Dry Season (Emergency) Discharges (May 1 through 
October 31) 

During the period of May through October, when emergency discharges occur, the 
Discharger shall comply with the following effluent limitations in Table 7 at Discharge 
Point 001, with compliance measured at Monitoring Location EFF-001, as described in the 
MRP (Attachment E).  
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Table 7. Conventional and Non-Conventional Effluent Limitations for Dry Season Discharges – 
 Discharge Point 001  

Effluent Limitations  
Parameter 

 
Units Average 

Monthly 
Average 
Weekly 

Maximum 
Daily 

Instantaneous 
Minimum 

Instantaneous 
Maximum 

BOD5 mg/L 10 20 --- --- --- 
TSS mg/L 20 30 --- --- --- 
BOD and TSS  
percent removal[1] 

% 85  
(minimum) 

--- --- --- --- 

Oil and Grease mg/L 10 --- 20 --- --- 
pH[2] s.u --- --- --- 6.5 8.5 
Total Chlorine 
Residual[3] 

mg/L --- --- --- --- 0.0 

Enterococcus 
Bacteria[4] 

MPN/
100ml 

30-day geometric mean shall not exceed 35 

Unit Abbreviations: 
mg/L = milligrams per liter 
s.u. = standard units 
 
Footnotes to Table 7: 
[1] 85 Percent Removal. The arithmetic mean of the BOD5 and TSS, by concentration, for effluent samples collected in each calendar 

month shall not exceed 15 percent of the arithmetic mean of the respective values, by concentration, for influent samples collected at 
approximately the same times during the same period. 

[2] pH. If the Discharger monitors pH continuously, pursuant to 40 CFR 401.17, the Discharger shall be in compliance with the pH 
limitation specified herein provided that both of the following conditions are satisfied: (i) the total time during which the pH values 
are outside the required range of pH values shall not exceed 7 hours and 26 minutes in any calendar month; and (ii) no individual 
excursion from the range of pH values shall exceed 60 minutes. 

[3]  Total Chlorine Residual. The Discharger may elect to use a continuous on-line monitoring system(s) for measuring flows, chlorine, 
and sulfur dioxide dosage (including a safety factor) and concentration to prove that chlorine residual exceedances are false positives. 
If convincing evidence is provided, Regional Water Board staff may conclude that false positive chlorine residual exceedances are not 
violations of the effluent limitation. 

[4]  Enterococcus Bacteria. This effluent limitation shall be implemented as a geometric mean of a minimum of five effluent samples 
spaced over a calendar month, or in the event of a dry season discharge, equally spaced over the discharge period. 

 
B. Effluent Limitations for Toxic Substances – Discharge Point 001 

The Discharger shall comply with the following effluent limitations at Discharge Point 001 with 
compliance determined at Monitoring Location EFF-001, as described in the attached MRP 
(Attachment E). These effluent limitations shall apply during both the wet and dry seasons. 

Table 8. Toxic Pollutant Effluent Limitations – Discharge Point 001 
Effluent Limitations[1] Constituent Units 

Average Monthly 
(AMEL) 

Maximum Daily  
(MDEL) 

Copper µg/L 9.4 16 
Nickel µg/L 7.8 10 
Cyanide µg/L 6.4 15 
Dioxin-TEQ µg/L 1.4 x 10-8 2.8 x 10-8 

Total Ammonia mg/L 21 49 
Unit Abbreviations: 
µg/L = micrograms per liter 
mg/L = milligrams per liter 



Napa Sanitation District ORDER NO. R2-2011-0007  
Soscol Water Recycling Facility NPDES NO. CA0037575 

Limitations and Discharge Requirements  13 

Footnotes to Table 8: 
[1] a.  Limitations apply to the average concentration of all samples collected during the averaging period (daily = 24-hour 

period; monthly = calendar month). 
 b. All limitations for metals are expressed as total recoverable metals.  
 

C. Whole Effluent Toxicity 

1. Whole Effluent Acute Toxicity 

a. Whole effluent acute toxicity limitations are applicable to wet season and dry season 
discharges.  

 
b. Representative samples of the effluent at Discharge Point 001, with compliance measured 

at EFF-001 as described in the MRP (Attachment E), shall meet the following limits for 
acute toxicity. Bioassays shall be conducted in compliance with section V.A of the MRP.  

 
(1) An eleven (11) – sample median value of not less than 90 percent survival; and  
 
(2) An eleven (11) – sample 90th percentile value of not less than 70 percent survival. 

 
c. These acute toxicity limitations are further defined as follows: 
 

(1) 11-sample median. A bioassay test showing survival of less than 90 percent 
represents a violation of this effluent limit, if five or more of the past ten or less 
bioassay tests show less than 90 percent survival. 

 
(2) 11-sample 90th percentile. A bioassay test showing survival of less than 70 percent 

represents a violation of this effluent limit, if one or more of the past ten or less 
bioassay tests show less than 70 percent survival. 

 
d. Bioassays shall be performed using the most up-to-date USEPA protocol and the most 

sensitive species as specified in writing by the Executive Officer based on the most recent 
screening test results. Bioassays shall be conducted in compliance with “Methods for 
Measuring the Acute Toxicity of Effluents and Receiving Water to Freshwater and 
Marine Organisms,” currently 5th Edition (EPA-821-R-02-012), with exceptions granted 
to the Discharger by the Executive Officer and the Environmental Laboratory 
Accreditation Program (ELAP) upon the Discharger’s request with justification. 

 
2. Whole Effluent Chronic Toxicity  
 

a. Whole effluent chronic toxicity limitations are applicable to both wet season and dry 
season emergency discharges of more than four days.  

 
b. There shall be no chronic toxicity in the discharge as discharged. Chronic toxicity is a 

detrimental biological effect of growth rate, reproduction, fertilization success, larval 
development, or any other relevant measure of the health of an organism population or 
community.  
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Compliance with this limit shall be determined by analysis of indicator organisms and 
toxicity tests. Compliance shall be measured at EFF-001 as described in the MRP 
(Attachment E).  
 

c. The Discharger shall comply with the following tiered requirements based on results 
from representative samples of the effluent at Discharge Point 001, with compliance 
measured at EFF-001 as described in the MRP (Attachment E), meeting test acceptability 
criteria and section V.B of the MRP. 

 
(1) Conduct routine monitoring.  
 
(2) For wet season discharges, conduct accelerated monitoring after exceeding a three- 

sample median of 10 chronic toxicity units (TUc1) or a single-sample maximum of 
20 TUc.  

 
For dry season discharges, conduct accelerated monitoring after exceeding a single 
sample maximum of 1 TUc.  

 
(3) Return to routine monitoring if accelerated monitoring does not exceed the “trigger” 

in (2), above.  
 
(4) If accelerated monitoring confirms consistent toxicity in excess of either “trigger” in 

(2), above, initiate toxicity identification evaluation/toxicity reduction evaluation 
(TIE/TRE) procedures in accordance with MRP section V.B (Attachment E).  

 
(5) Return to routine monitoring after appropriate elements of TRE workplan are 

implemented and either the toxicity drops below the “trigger” levels in (2), above, or 
based on the results of the TRE, the Executive Officer authorizes a return to routine 
monitoring.  

 
d. The Discharger shall monitor chronic toxicity using the test species and protocols 

specified in MRP section V.B (Attachment E). The Discharger shall also perform chronic 
toxicity screening phase monitoring as described in Appendix E-1 of the MRP.  
 

D. Land Discharge Specifications 

Not Applicable. 

E. Reclamation Specifications 

Water reclamation requirements for this Discharger are established by Regional Water Board 
Order No. 96-011. 

                                                 
1  A TUc equals 100 divided by the no observable effect level (NOEL). The NOEL is determined from IC, EC, or NOEC 

values. These terms, their usage, and other chronic toxicity monitoring program requirements are defined in more detail 
in the MRP (Attachment E).  
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V. RECEIVING WATER LIMITATIONS 

A. Surface Water Limitations 

Receiving water limitations are based on WQOs contained in the Basin Plan and are a required 
part of this Order. The discharges shall not cause the following in the receiving water: 

1. The discharge of waste shall not cause the following conditions to exist in waters of the State 
at any place:  

a. Floating, suspended, or deposited macroscopic particulate matter or foams; 

b. Bottom deposits or aquatic growths to the extent that such deposits or growths cause 
nuisance or adversely affect beneficial uses; 

c. Alteration of temperature, turbidity, or apparent color beyond present natural background 
levels; 

d. Visible, floating, suspended, or deposited oil or other products of petroleum origin; and 

e. Toxic or other deleterious substances to be present in concentrations or quantities that 
cause deleterious effects on wildlife, waterfowl, or other aquatic biota, or that render any 
of these unfit for human consumption, either at levels created in the receiving waters or 
as a result of biological concentration. 

2. The discharge of waste shall not cause the following limits to be exceeded in waters of the 
State at any place within 1 foot of the water surface: 

a. Dissolved Oxygen 5.0 mg/L, minimum. 

Furthermore, the median dissolved oxygen concentration 
for any three consecutive months shall not be less than 80% 
of the dissolved oxygen content at saturation. When natural 
factors cause concentrations less than that specified above, 
the discharge shall not cause further reduction in ambient 
dissolved oxygen concentrations. 

b. Dissolved Sulfide Natural background levels 

c. pH The pH shall not be depressed below 6.5 or raised above 
8.5. The discharge shall not cause changes greater than 0.5 
pH units in normal ambient pH levels. 

d. Nutrients Waters shall not contain biostimulatory substances in 
concentrations that promote aquatic growths to the extent 
that such growths cause nuisance or adversely affect 
beneficial uses.  

3. The discharge shall not cause a violation of any particular water quality standard for 
receiving waters adopted by the Regional Water Board or the State Water Board as required 



Napa Sanitation District ORDER NO. R2-2011-0007  
Soscol Water Recycling Facility NPDES NO. CA0037575 

Limitations and Discharge Requirements  16 

by the CWA and regulations adopted thereunder. If more stringent applicable water quality 
standards are promulgated or approved pursuant to CWA section 303, or amendments 
thereto, the Regional Water Board may revise and modify this Order in accordance with such 
more stringent standards. 

B. Groundwater Limitations 

Not Applicable. 

VI. PROVISIONS 

A. Standard Provisions 

1. Federal Standard Provisions. The Discharger shall comply with federal Standard 
Provisions included in Attachment D of this Order. 

2. Regional Standard Provisions. The Discharger shall comply with all applicable items of the 
Regional Standard Provisions, and Monitoring and Reporting Requirements (Supplement to 
Attachment D) for NPDES Wastewater Discharge Permits (Attachment G), including 
amendments thereto. 

B. MRP Requirements 

The Discharger shall comply with the MRP (Attachment E), and future revisions thereto, including 
applicable sampling and reporting requirements in the standard provisions listed in VI.A above. 

C. Special Provisions 

1. Reopener Provisions 

The Regional Water Board may modify or reopen this Order prior to its expiration date in 
any of the following circumstances as allowed by law: 

a. If present or future investigations demonstrate that the discharges governed by this Order 
have or will have a reasonable potential to cause or contribute to, or will cease to have, 
adverse impacts on water quality or beneficial uses of the receiving waters.  

b. If new or revised WQOs or total maximum daily loads (TMDLs) come into effect for the 
San Francisco Bay Estuary and contiguous water bodies (whether statewide, regional, or 
site-specific). In such cases, effluent limitations in this Order will be modified as 
necessary to reflect updated WQOs and waste load allocations in TMDLs. Adoption of 
effluent limitations contained in this Order is not intended to restrict in any way future 
modifications based on legally adopted WQOs or TMDLs, or as otherwise permitted 
under federal regulations governing NPDES permit modifications. 

c. If translator, dilution, or other water quality studies provide a basis for determining that a 
permit condition should be modified. 

d. If State Water Board precedential decisions, new policies, new laws, or new regulations 
on chronic toxicity or total chlorine residual become available. 
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Chapter 1 Introduction 
This document is an Initial Study/Mitigated Negative Declaration (IS/MND) and an Environmental 
Assessment/Finding of No Significant Impact (EA/FONSI) that addresses the potential environmental 
impacts of the Los Carneros Water District’s (District) proposed Recycled Water Pipeline Project 
(Proposed Project/Action). The purpose of the Proposed Project/Action is to augment the existing surface 
and groundwater supplies within the District for the irrigation of landscape, vineyards and other 
agricultural lands within the District.   
 
This document has been prepared in accordance with the California Environmental Quality Act (CEQA) 
and the National Environmental Policy Act (NEPA).  The District is the lead agency under CEQA.  It is 
presumed that the U.S. Bureau of Reclamation (USBR) will be the lead agency under NEPA as the 
District may be pursuing federal funding under the U.S. Department of the Interior’s Bureau of 
Reclamation Public Law 102-575, Title XVI Water Reclamation and Reuse Program (Title XVI 
Program).  In addition, the District is also seeking funds from the State Revolving Fund (SRF) Loan 
Program that is administered by the State Water Resources Control Board (State Board).  
 
The purpose of this document is to provide project-level CEQA and NEPA environmental analysis of the 
District’s Proposed Project/Action to deliver recycled water in the Los Carneros area.  Additionally, this 
work is being prepared in order to facilitate inclusion into the NBWRP and receive federal funding under 
USBR’s Title XVI Program and/or from the State Boards SRF Loan Program. 
 

1.1 Project Location and Background 
As shown in Figure 1, the District is located in southwest Napa County within a renowned winegrowing 
region. The District was formed in 1978 to provide recycled water service to parts of the unincorporated 
area of Los Carneros.  The District is organized as an independent special district under Division 13 of the 
California Water Code (Section 34,000 et seq.) and is governed by a volunteer seven-member board of 
directors that serve staggered four-year terms. Elections are based on the landowner-voter system, which 
allows each landowner one vote for each dollar that his or her property is assessed. There are currently 
263 assessor parcels totaling approximately 5,700 acres in the District with an estimated residential 
population of 535.  The District’s formation was engendered by local property owners for the purpose of 
facilitating an agreement with the Napa Sanitation District (NSD) to plan, construct, and operate projects 
necessary to deliver reclaimed water for agricultural use. Underlying plans included constructing a 
pipeline system to convey recycled water across the Napa River from NSD’s wastewater treatment 
facilities into the Los Carneros area, and initially serve 106 of the 262 parcels within the District. The 
land area served is approximately 3,800 acres.  However, while an agreement is in place and various 
recycling projects have been considered over the past 30 years, none have been implemented to date due 
to cost considerations. As a result, the District has yet to begin a project, and local property owners 
continue to depend on surface water diversions and groundwater withdrawals to satisfy water demands in 
the area. 
 
In May 2010, the City of Napa certified the St. Regis Napa Valley Project – Environmental Impact Report 
(EIR) on the St. Regis Napa Valley Project that consists of a 93-acre destination resort development on 
Stanly Ranch adjacent to the southeast side of the District’s service boundary.  That EIR and its findings 
are incorporated by reference into this document. The resort will consist of a winery, resort units, 
recreation and event space, restaurants, a spa, outdoor venues, public space, offices, and maintenance and 
staff support facilities.  Approximately 50 acres of the site would be maintained as either open space or 
vineyards. The proposed development will also include the construction of a 20-inch recycled water 
pipeline from the NSD’s Soscol Wastewater Treatment Plant (WWTP) and under the Napa River to serve  
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the development with unrestricted use tertiary treated recycled water for irrigation.  This pipeline has been 
designed and approved by NSD, and is presently under construction, with completion by late fall of 2013. 
The District recognizes that its Proposed Project/Action will not need to construct the pipeline segment 
that crosses under the Napa River, and was previously evaluated and disclosed in the St Regis EIR.  Once 
constructed, the District’s proposed pipeline network will connect to the end of the St. Regis recycled 
water pipeline system to serve lands within the Los Carneros Water District. This document focuses on 
the potential impacts of the District’s proposed pipeline system and operations to disclose their potential 
environmental effects.  This will include a connecting 1,300- foot pipeline on the east side of the Napa 
River, as well as the approximately 47,000 foot distribution pipeline system on the west side of the River. 
 
In addition, the District is contemplating being included in the North Bay Water Reuse Authority’s 
(NBWRA) North Bay Water Recycling Program (NBWRP).  In November 2009, the NBWRA and 
USBR completed and approved the North Bay Water Recycling Program Environmental Impact 
Report/Environmental Impact Statement.  The NBWRA and member agencies are eligible to receive Title 
XVI funds from the United States Bureau of Reclamation (USBR).  While the District was not an 
original, nor an active participant in the development of the NBWRP and the EIR/EIS, the NBWRP 
EIR/EIS included alternatives for a recycled water system to serve the Los Carneros area in Napa County.  
Napa County is a member of the NBWRA, and the District would fall under their membership for 
inclusion to the NBWRP. The District has also incorporated by reference and summarized the findings of 
the NBWRP EIR/EIS into this document as appropriate to disclose their potential environmental effects 
of the specific Proposed Project/Action. 
 
In April 2011, the District prepared the Los Carneros Recycled Water Feasibility Study under a planning 
grant from the California State Water Resources Control Board (State Board) that analyzed numerous 
alternatives to bring recycled water to the District. The recommended alternative identified in the study 
went forward for additional analysis. Since the Feasibility Study was completed, the District made 
modifications to the recommended alterative because some of the potential irrigators opted out of the 
project to connect with a recent extension from Sonoma County to the west. This resulted in some pipe 
diameters being reduced and the pipelines along Duhig Road (south of Las Amigas) being removed. The 
recommended alternative in the feasibility study along with the subsequent modifications is the basis of 
this adjusted Proposed Project/Action.  

1.2 Goal and Objective and Purpose and Needs  
The goal, objective, and purpose of the Proposed Project/Action is to construct an approximately 9.2-mile 
pipeline system to serve portions of the 3,800 acres of residential landscape and agricultural land within 
the District with tertiary treated recycled water from NSD’s existing Soscol WWTP.  Water produced at 
that facility meets the requirements for disinfected tertiary recycled water “unrestricted use” as defined in 
California Code of Regulations (CCR), Title 22, Sections 60301 through 60355. The issues and needs 
within the District can be summarized as follows: 
 

• The agricultural economy, which is dominated by high-value vineyard culture, requires a highly 
reliable water supply to maintain and to expand its crop base;  
 

• Surface water supplies are already diverted by multiple users, have low flows in the summer 
(which coincides with the irrigation season), and can have low flows in dry years; and 

 
• Groundwater supplies are typically heavily used and in some localities have marginal quality and 

highly unreliable quantity from year to year. 
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• Groundwater availability is irregular.  In some areas, especially during the dry months, pumping 
of the scattered groundwater aquifers often results in some residential users' well production to 
markedly diminish and in some cases stop altogether.  This results in those homeowners having to 
truck in water.  

 
• Rising seal levels, combined with groundwater and surface water extraction, have increased the 

risk of saltwater intrusion from San Pablo Bay in many parts of the area.  
 

1.3 Document Organization and Review Process 
This IS/MND and EA/FONSI has been prepared in accordance with both CEQA and NEPA and is to 
provide a preliminary environmental investigation of the Proposed Project/Action to determine if it may 
have a significant adverse impact on the environment.  This document is organized into the following 
chapters: 

• Chapter 1, Introduction. Chapter 1 describes the background, goals and objectives of the 
Proposed Project/Action, and document contents. 

• Chapter 2, Project Description and Alternatives. Chapter 2 describes the major components of the 
Proposed Project/Action and describes the No Project/Action Alternative.   

• Chapter 3, CEQA Initial Study Checklist. Chapter 3 discusses the potential environmental 
impacts associated with the construction and operation of the Proposed Project/Action. Each 
resource section of the checklist is followed by a discussion of each potential impact listed in that 
section. It also presents corresponding mitigation measures proposed as part of the Proposed 
Project/Action, to avoid or reduce impacts to a less than significant level.  This checklist has been 
modified to include additional topics to meet the requirements of NEPA. 

• Chapter 4, Determination. Chapter 4 provides the proposed action as a result of this Initial Study 
and Environmental Assessment. 

• Chapter 5, Bibliography. Chapter 5 provides a list of reference materials and persons consulted 
during the preparation of the Initial Study. 

This document will be available for a 30-day public review period, during which written comments may 
be submitted to the following address: 

Mr. John Stewart, President 
Los Carneros Water District 

2111 Las Amigas Road 
Napa, CA 94559 

 
Responses to written comments received by the end of the 30-day public review period will be prepared 
and included in the final document to be considered by the District, USBR and/or the State Board prior to 
taking any discretionary action/decision on the Proposed Project/Action.  

 

 



Los Carneros Recycled Water Pipeline Project  
Public Draft IS/MND and EA/FONSI 

 

  

  

October 2013 	   2-1 
 

Chapter 2 Proposed Project Description and Alternatives 
This chapter provides a detailed description of Proposed Project/Action including a discussion of the 
construction considerations, compliance with CCR Title 22 and State Board Requirements, operational 
plans, and potential approvals and permits that may be necessary.  In addition, this section describes the 
No Project/Action Alternative as required by NEPA. 

2.1 Proposed Project/Action Description 
As shown in Figure 2, the Proposed Project/Action would primarily consist of approximately 9.2-miles of 
20- to 6-inch recycled water pipeline to serve portions of the 3,800 acres of residential landscape and 
agricultural land within the District.  The proposed pipeline network would be located primarily within 
existing roadways and would not require any pump stations or storage facilities. Any pumping and 
storage would be done with and from NSD’s existing facilities. The Proposed Project/Action would serve 
approximately 106 parcels or 3,800 acres of irrigable land within the District with a recycled water supply 
of approximately 1,300 acre-feet per year that meets Title 22 unrestricted use requirements.   

Recycled water users within the District will connect their own pipeline/irrigation systems and facilities to 
various turnouts to provide the recycled water to their private lands and fields, consistent with Title 22 
and the State Board’s policy on the use of recycled water.  Recycled water users will only apply recycled 
water at agronomic rates to avoid runoff and/or saturation and loading of salts and nutrients to the soil, 
and/or surface and groundwater resources. Table 1 lists the major pipeline segments to be installed. 

Table 1: Proposed Project/Action Pipeline Segments by Roadway 

Location/Description 
Diameter 

(in.) Length (ft.) 
Connection to Existing River Crossing 20 810 

Ranch Road/Home Hill Road 20 4,770 
Stanly Cross Road 18 2,455 

Cuttings Wharf Road 10 2,960 
Milton Road 8 2,340 

Las Amigas Road 16-18 14,470 
Duhig Road 12-16 7,640 

South Avenue 8 1,260 
Los Carneros Avenue 8 3,790 

Withers Road 6 3,120 
Neuenschwander Road 6 1,220 

Private Road (north of Stanly Crossroad) 8 2,000 
Total 46,835 
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2.2  Construction Considerations 
Construction of the Proposed Project/Action facilities is expected to begin in the summer of 2014 and will 
likely continue into the summer of 2015.  Construction work will typically be done within normal 
working hours, weekdays between the hours of 7 a.m. and 7 p.m., and possibly on Saturdays between the 
hours of 8 a.m. and 5 p.m.  The Proposed Project/Action would be constructed primarily within existing 
roadways and any damages occurring during construction will be returned to the pre-construction 
condition or better. Detailed below is a summary of the construction techniques and activities. 
 

• The majority of the pipelines would be installed in existing roadways using conventional cut and 
cover construction techniques, and installing pipe in open trenches.  While in some instances up 
to a 50-foot wide construction corridor would be used to help maximize the efficiency during 
construction.  However, in most places a 25-foot construction corridor could be realized, 
especially for the smaller diameter pipelines.  It is anticipated that excavation would typically be 
no more than 6 feet deep.   
 

• The Proposed Project/Action would connect to the east end of to the planned St. Regis/NSD 
pipeline that will cross under the Napa River and connect from a 36 inch line near the NSD pump 
station.  Those environmental impacts were previously disclosed in the St. Regis EIR. This 
Proposed Project/Action would involve one (1) local creek crossing (e.g. Carneros Creek at Las 
Amigas Road) which will require using trenchless construction techniques. As a result, the 
District will install the pipeline on the side of the existing bridge, and will not involve cutting 
through or disturbing the creek.  Specific design of a bridge crossing (e.g., pipe material and 
placement) would be determined during the design phase, once the engineers consult with the 
County Public Works Department and review the design of the bridge.   

 
• The Proposed Project/Action would also require crossing numerous culverts and drainage 

facilities.  Each of the existing culverts and drainage facilities crossing the roads will be done 
using conventional cut and cover construction techniques, but will be done in the dry season and 
will not occur during rainy weather, nor in the October 15 and April 1 timespan.   

 
• Dewatering of the pipeline as a result of hydrostatic testing during construction, as well as any 

dewatering as a result of operations and maintenance activities will be discharged to land and not 
into any creeks, drainages, vernal pools or waterways and will obtain prior approval from the San 
Francisco Bay Regional Water Quality Control Board. 

 
Construction activities for this project will typically occur with periodic activity peaks, requiring brief 
periods of significant effort followed by longer periods of reduced activities. In order to characterize and 
analyze potential construction impacts, the District has assumed that the project would be constructed by 
three (3) crews of 10-15 workers each and would proceed at a rate of approximately 500-1,000 feet per 
day.  However, specific details may change or vary slightly.  Staging areas for storage of pipe, 
construction equipment, and other materials would be placed at locations that would minimize hauling 
distances and long-term disruption. The proposed staging area for construction materials and equipment 
for the Proposed Project/Action would be located within NSD’s existing facilities. 

Excavation and grading activities would be necessary for construction of the Proposed Project/Action. 
Excavated materials resulting from site preparation would either be used on-site during construction or 
disposed of at a fill area authorized by the Napa County Department of Public Works. It is not anticipated 
that any soils would be imported for this project.  If necessary, imported materials would include backfill 
material required by the Napa County Public Works Department.  This could include Class II Aggregate 
Base or concrete slurry.  Both of these materials would likely come from the Syar Quarry that is about 
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five miles away. The construction contract will allow the project contractor to determine the exact 
sourcing of materials. Additional truck trips would be necessary to deliver materials, equipment, and 
asphalt-concrete to the site. During peak excavation and earthwork activities, the Proposed Project/Action 
could generate up to 40 round-trip truck trips per day.  In support of these activities and for the 
assumptions for this document, the types of equipment that may be used at any one time during 
construction may include, but not limited to: 

• Track-mounted excavator 

• Backhoe 

• Grader 

• Crane 

• Dozer 

• Compactor 

• Trencher/boring machine 

• End and bottom dump truck 

• Front-end loader 

• Water truck 

• Flat-bed delivery truck 

• Forklift 

• Compressor/jack hammer 

• Asphalt paver & roller 

• Street sweeper 

It is recognized that details of the construction activities and methods may change slightly as the specific 
details will be developed during final design and by the selected contractor.  However, this description 
provides sufficient information on which to base the conclusions regarding probable environmental 
impacts associated with construction activities for this kind of project.  Therefore, as long as the 
construction methods are generally consistent with these methods and do not conflict with any of the 
District’s design standards or established ordinances, and does not create any new potential environmental 
impacts that are not described within this document, then no new environmental analyses will likely be 
required for any minor change in construction activities, timing, and/or schedule. 

2.2 Compliance with CCR Title 22 and State Board’s Recycled Water 
Policy 

The Proposed Project/Action will be designed and operated in accordance with the applicable 
requirements of California Code of Regulations (CCR) Title 22 and any other state or local legislation 
that is currently effective or may become effective as it pertains to recycled water. The State Board 
adopted a Recycled Water Policy (RW Policy) in 2009 to establish more uniform requirements for water 
recycling throughout the State and to streamline the permit application process in most instances. As part 
of that process, the State Board prepared an Initial Study and Mitigated Negative Declaration for the use 
of recycled water.  That document and the environmental analyses contained within are incorporated by 
reference for this document and Proposed Project/Action.  The newly adopted RW Policy includes a 
mandate that the State increase the use of recycled water over 2002 levels by at least 1,000,000 AFY by 
2020 and by at least 2,000,000 AFY by 2030. Also included are goals for storm water reuse, conservation 
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and potable water offsets by recycled water. The onus for achieving these mandates and goals is placed 
both on recycled water purveyors and potential users.  The State Board has designated the Regional Water 
Quality Control Boards as the regulating entity for the Recycled Water Policy.  In this case, the San 
Francisco Bay Regional Water Quality Control Board (San Francisco RWQCB) is responsible for 
permitting recycled water projects throughout the San Francisco Bay Area and including Napa County. 
The Proposed Project/Action will be provided high quality unrestricted use tertiary treated recycled water 
from NSD and made available to users within the District. All irrigation systems will be operated in 
accordance with the requirements of Title 22 of the CCR, the State Board Recycled Water Policy, and any 
other local legislation that is effective or may become effective as it pertains to recycled water and any 
reclamation permits issued by the San Francisco RWQCB. Reclamation permits typically require the 
following: 
 

• Irrigation rates will match the agronomic rates of the plants being irrigated; 

• Control of incidental runoff through the proper design of irrigation facilities; 

• Implementation of a leak detection program to correct problems within 72 hours or prior to the 
release of 1,000 gallons whichever occurs first; 

• Management of ponds containing recycled water to ensure no discharges; and 

• Irrigation will not occur within 50 feet of any domestic supply wells, unless certain conditions 
have been met as defined in Title 22. 

2.3 Operational Plans 
The District does not currently have, nor do they plan to have operations, maintenance and support staff. 
The District will to complete an operations agreement with NSD to operate and maintain its recycled 
water system. The District and/or NSD will enforce an irrigation schedule among its users. For instance, 
users with off-stream storage may fill their reservoirs in the winter season (approximately January to 
May). However, all other users must wait until the irrigation season (May – September) to use recycled 
water.  During the irrigation season, regular irrigation will be based on irrigation type and storage. The 
irrigation schedule is assumed as follows: 
 

• Vine Irrigation with Storage: 6 PM to 6 AM 
• Vine Irrigation without Storage 6 AM to 6 PM 
• Landscape Irrigation: 6 PM to 6 AM 

 
By irrigating using the above scheduling, peak flows are reduced and pipe sizing is optimized. 
 

2.3 Responsible Agencies, Permits and Approvals 
 
 

 

 
 
 
 
Table 2 below summarizes the potential permits and/or approvals that may be required prior to 
construction of the Proposed Project/Action. Additional local approvals and permits may also be required. 
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Table 2: Regulatory Requirements, Permits, and Authorizations for Project/Action Facilities 

Agency Type of Approval 

U.S. Army Corps of Engineers 

Nationwide Permit #12 for Construction Activities 
(or) 
Section 404 (Wetlands) Permit 

San Francisco Bay Regional Water Quality 
Control Board 

National Pollutant Discharge Elimination System 
General Permit for Stormwater Discharge 
Associated with Construction Activities 
Recycled Water Use Permit 

California Division of Occupational Safety and 
Health 

Construction activities in compliance with 
CAL/OSHA safety requirements 

California Department of Fish and Game Streambed Alteration Agreements 

Bay Area Air Quality Management District 
(BAAQMD) 

Authority to Construct 
Permit to Operate 

Napa Sanitation District 
Recycled Water Service Agreement 
Connection to its recycled water system 

County of Napa Encroachment Permit – County Roads and Bridges 
 

2.4 No Project/Action Alternative 
Under the No Project/Action Alternative, the District’s Proposed Project/Action would not be 
constructed. For this analysis, it is assumed that the existing baseline condition (i.e. No Project/Action) 
and the future No Project/Action condition are the same. This No Project/Action Alternative assumes that 
none of the Proposed Project/Action facilities would be constructed. As a result, the impact description 
and summary compares the Proposed Project/Action to the No Project/Action.  
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Chapter 3 Environmental Review and Consequences 
This chapter evaluates the potential for the Proposed Project/Action to have a significant effect on the 
environment. Using a modified CEQA Environmental Checklist Form as presented in Appendix G of the 
CEQA Guidelines as a framework, the checklist identifies the potential impacts of the Proposed 
Project/Action pursuant to both CEQA and NEPA.  This document compares the Proposed Project/Action 
against the No Project/Action Alternative as is required by CEQA and NEPA. 

Environmental Impact Designations 
For this checklist, the following designations are used to distinguish between levels of significance of 
potential impacts to each resource area: 

Potentially Significant Impact.  Adverse environmental consequences that have the potential to 
be significant according to the threshold criteria identified for the resource, even after mitigation 
strategies are applied and/or an adverse effect that could be significant and for which no 
mitigation has been identified.  If any potentially significant impacts are identified, an EIR must 
be prepared to meet CEQA requirements, respectively. 

Less-than-Significant Impact with Mitigation.  Adverse environmental consequences that have 
the potential to be significant, but can be reduced to less-than-significant levels through the 
application of identified mitigation strategies that are not already been incorporated into the 
Proposed Project/Action description. 

Less-than-Significant Impact.  Potential adverse environmental consequences have been 
identified.  However, they are not so adverse as to meet the significance threshold criteria for that 
resource.  Therefore, no mitigation measures are required. 

No Impact.  No adverse environmental consequences have been identified for the resource or the 
consequences are negligible or undetectable.  Therefore, no mitigation measures are required. 

 

Environmental Resources Evaluated 
The following are the key environmental resources that were evaluated in this document. 

 

 Aesthetics  Hazards/Hazardous Materials  Population and Housing 

 Agriculture Resources  Hydrology / Water Quality  Recreation 

 Air Quality  Land Use / Planning  Socioeconomics 

 Biological Resources  Mineral Resources  Transportation/Traffic 

 Cultural Resources  Noise  Utilities and Service Systems 

 Geology / Soils  Public Services  Mandatory Findings of Significance 
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3.1 Aesthetics 
  Less Than  
  Significant 
 Potentially With Less Than 
 Significant Mitigation Significant No 
    Impact     Incorporation     Impact     Impact 
 
Would the Proposed Project/Action: 

 a) Have a substantial adverse effect on a scenic vista?     
 
 b) Substantially damage scenic resources, including, 

but not limited to, trees, rock outcroppings, and 
historic buildings within a state scenic highway?     

 
 c) Substantially degrade the existing visual character 

or quality of the site and its surroundings?     
 
 d) Create a new source of substantial light or glare 

which would adversely affect day or nighttime 
views in the area?     

 

Discussion 

 

(a) No Impact.  The Proposed Project/Action is not located in or near any designated scenic vistas 
and therefore would not have a substantial impact on a scenic vista.  No impacts are anticipated 
and no specific mitigation measures are required. 

(b) No Impact.  The Proposed Project/Action is not located near or within a designated state scenic 
highway and therefore would not damage scenic resources, including but not limited to trees, 
outcroppings, and historic buildings within a state scenic highway. State Route 29 is designated 
as eligible, but is not officially designated.  Nevertheless, construction and/or operation of the 
Proposed Project/Action would not affect State Route 29 or its designation.  Therefore, no 
impacts are anticipated and no specific mitigation measures are required. 

(c) Less-than-Significant Impact.  Construction of the Proposed Project/Action would be visible 
and would involve temporary negative aesthetic effects, including open trenches as well as the 
presence of construction equipment and materials.  Construction impacts would be temporary and 
are considered to be less-than-significant.  Once built, the pipeline facilities would be buried 
underground and not visible.  The expansion of the tertiary filtration system would be within the 
existing footprint and adjacent to the existing filter building at NSD’s WWTP and would not 
affect any visual resources. Operation of the Proposed Project/Action would not affect any visual 
resources. 

(d) No Impact.  The Proposed Project/Action would not create a new source of substantial light or 
glare that would adversely affect day or nighttime views in the area. The Proposed Project/Action 
would not be constructed during nighttime hours and once constructed there would be no lights or 
other sources of light or glare.  Therefore no impacts would occur and no mitigation is required.  
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3.2 Agricultural Resources 
 
  Less Than  
  Significant 
 Potentially With Less Than 
 Significant Mitigation Significant No 
    Impact     Incorporation     Impact     Impact 
Would the Proposed Project/Action: 

 a) Convert Prime Farmland, Unique Farmland, or 
Farmland of Statewide Importance (Farmland), as 
shown on the maps prepared pursuant to the 
Farmland Mapping and Monitoring Program of the 
California Resources Agency, to non-agricultural 
use?     

 
 b) Conflict with existing zoning for agricultural use, 

or a Williamson Act contract?     
 
 c) Involve other changes in the existing environment, 

which, due to their location or nature, could result 
in conversion of Farmland, to non-agricultural 
use?     

 

Discussion 

(a) No Impact.  The Proposed Project/Action would not convert Prime Farmland, Unique Farmland, 
or Farmland of Statewide Importance (Farmland), as shown on the maps prepared pursuant to the 
Farmland Mapping and Monitoring Program of the California Resources Agency, to non-
agricultural use.  The Proposed Project/Action would be primarily constructed within existing 
roadways within the District. In addition, the Proposed Project/Action will not be located on any 
existing agricultural fields or farmlands. As a result, the Proposed Project/Action would convert 
any farmland to non-agricultural usage.  No mitigation is required or necessary. 

(b) No Impact.  The Proposed Project/Action would not conflict with existing zoning for agricultural 
use or a Williamson Act contract. As stated above, the Proposed Project/Action would be 
primarily constructed within existing roadways within the District. In addition, the Proposed 
Project/Action will not be located on any existing agricultural fields or farmlands.  As a result, the 
Proposed Project/Action would not conflict with agricultural practices and/or a Williamson Act 
Contract.  No mitigation is required or necessary. 

(c) Less-than-Significant Impact.  As mentioned above, the Proposed Project/Action would be 
primarily constructed within existing roadways within the District.   Recycled water users within 
the District will be required to connect their irrigation systems to the Proposed Project/Action. 
However, this is not expected to adversely affect agricultural practices and/or convert any 
farmland to non-agricultural usage.  In fact, securing a supplemental water resource within the 
District will help preserve agriculture within the District.  

Application of recycled water has the ability to increase salts and nutrient loadings on the soils.  
To address this concern, the District will enforce a strict irrigation schedule that will apply 
recycled water at agronomical rates and will not result in significant salt or nutrient loadings that 
would adversely affect agricultural practices and/or convert any farmland to non-agricultural 
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usage.   Therefore, the Proposed Project/Action would not involve changes in the existing 
environment, which, due to their location or nature, would result in the conversion of farmland or 
agricultural practices to non-agricultural use.  No mitigation is required or necessary. 
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3.3 Air Quality 
  Less Than  
  Significant 
 Potentially With Less Than 
 Significant Mitigation Significant No 
    Impact     Incorporation     Impact     Impact 
 
Would the Proposed Project/Action: 

 a) Conflict with or obstruct implementation of the 
applicable air quality plan?     

 
 b) Violate any air quality standard or contribute 

substantially to an existing or projected air quality 
violation?     

 
 c) Result in a cumulatively considerable net increase 

of any criteria pollutant for which the Project 
region is non-attainment under an applicable 
federal or state ambient air quality standard 
(including releasing emissions which exceed 
quantitative thresholds for ozone precursors)?     

 
 d) Expose sensitive receptors to substantial pollutant 

concentrations?     
 
 e) Create objectionable odors affecting a substantial 

number of people?     
 

f) Generate greenhouse gas emissions, either directly 
or indirectly, that may have a significant impact on 
the environment?     
 

g) Conflict with an application plan, policy or 
regulation adopted for the purpose of reducing the 
emissions of greenhouse gases?     
 

Discussion 

(a) Less-than-Significant Impact.  The Proposed Project/Action is located within the jurisdiction of 
the Bay Area Air Quality Management District (BAAQMD), the regional agency empowered to 
regulate air pollutant emissions from stationary sources in the Bay Area. BAAQMD regulates air 
quality through its permit authority over most types of stationary emission sources and through its 
planning and review process. The Project site is located in the San Francisco Bay Area Air Basin. 
This Basin is currently designated “non-attainment” for the state 1-hour ozone standard. To meet 
planning requirements related to this standard, the BAAQMD developed a regional air quality 
plan, the Bay Area 2000 Clean Air Program (CAP), the BAAQMD’s most recent triennial update 
of the 1991 Clean Air Plan. A significant impact would occur if a project conflicted with the plan 
by not mirroring assumptions of the plan regarding population growth and vehicle-miles-traveled. 
The Proposed Project/Action could accommodate population growth because the Project would 
provide recycled water, making potable supplies more available, and thus increasing the overall 
supply of water. However, the addition of approximately 1,300 acre-feet of recycled water for 
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irrigation within the District would not significantly result in increased growth or development.  
Once constructed, the Proposed Project/Action would not generate any new significant 
operational vehicle trips. Any impacts are considered to be less than significant. No mitigation is 
required or necessary. 
 

(b) Less-than-Significant Impact with Mitigation.  The entire San Francisco Bay Area is currently 
designated “non-attainment” for the state PM10 and PM2.5 standards, the state 1-hour ozone 
standard.  The Bay Area is in “attainment” or “unclassified” with respect to the other ambient air 
quality standards. As part of the effort to reach attainment of these standards, the BAAQMD has 
established thresholds of significance for several criteria air pollutants associated with both the 
construction and operation of projects. Specifically, a project is considered to have a significant 
regional air quality impact if it would result in an increase in emissions of 80 pounds per day or 
15 tons per year of PM10, reactive organic gases (ROG) or nitrogen oxides (NOX). ROG and NOX 
are both ozone precursors.  

Construction activities at the project site would begin in the summer of 2014 and continue into 
the summer of 2015 and would include excavation and grading activities. Overall construction 
work would require the use of various types of mostly diesel-powered equipment, including 
bulldozers, wheel loaders, excavators, and various kinds of trucks.  

Construction activities typically result in emissions of particulate matter, usually in the form of 
fugitive dust from activities such as trenching and grading. Emissions of particulate matter vary 
day to day, depending on the level and type of activity, silt content of the soil, and the prevailing 
weather. Estimated	   construction	   emissions	   for	   the	   pipeline	   construction	   were	   generated	  
using	   the	   Sacramento	  Metropolitan	   Air	   Quality	  Management	   District’s	   Road	   Construction	  
model	  (i.e.	  URBEMIS	  Model).	  (Note	  that	  this	  model	  was	  used	  because	  no	  comparable	  model	  
has	  been	   issued	  by	  BAAQMD).	  The	  Roadway	  Construction	  Emissions	  Model	   is	  a	  Microsoft	  
Excel	   worksheet	   available	   to	   assess	   the	   emissions	   of	   linear	   construction	   projects.	   The	  
estimated	  construction	  equipment	  fleet-‐mix	  and	  the	  acreage	  and	  soil	  volume	  were	  put	  into	  
the	   URBEMIS	   model	   in	   order	   to	   determine	   potential	   emissions.	   Table	   3	   provides	   the	  
emissions	  output	  from	  URBEMIS	  in	  maximum	  pounds	  per	  day	  as	  well	  as	  in	  estimated	  tons	  
for	   the	   entire	   construction	   duration.	   As	   shown	   in	   the	   table,	   emissions	   do	   not	   exceed	  
BAAQMD’s	  daily	  and/or	  annual	  significance	  thresholds.	  	  

Table 3: Proposed Project/Action Construction Emissions 
 

Construction Phase 
Construction Emissions (lbs/day) 

ROG NOx PM10 PM2.5* 
Grubbing/Land Clearing 9.9 47.0 12.6 4.6 
Grading/Excavation 11.5 58.4 13.5 5.2 
Drainage/Utilities/Subgrade 9.9 44.7 13.0 4.8 
Paving 8.6 31.7 2.7 2.4 
Maximum (lbs/day)** 11.7 58.4 13.5 5.2 
Total Tons/Project/Year 1.4 6.3 1.5 0.6 

BAAQMD Thresholds 
Pounds per Day 80 80 80 80 
Tons per Project/Year 15 15 15 15 
Significant Impact? No No No No 

Notes 
*	  	  The	  BAAQMD	  does	  not	  have	  a	  threshold	  for	  PM2.5;	  however,	  the	  same	  threshold	  for	  PM10	  is	  used	  herein.	  
**	  Maximum	  daily	  emissions	  refers	  to	  the	  maximum	  emissions	  that	  would	  occur	  in	  one	  day.	  Not	  all	  phases	  will	  
be	  occurring	  concurrently;	  therefore,	  the	  maximum	  daily	  emissions	  are	  not	  a	  summation	  of	  the	  daily	  emission	  
rates	  of	  all	  phases.	  
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Nevertheless,	   BAAQMD’s approach to analyses of construction impacts as noted in their 
BAAQMD CEQA Guidelines is to emphasize implementation of effective and comprehensive 
control measures rather than detailed quantification of emissions. With implementation of these 
dust control measures (Mitigation Measures AIR-1 below), the Proposed Project/Action’s 
construction-related dust impacts would be even further reduced and would remain less-than-
significant. 
 

Mitigation Measure AIR-1: Dust Control.  During all phases of construction, the 
following dust control procedures shall be implemented:  

• Water all active construction sites as necessary. 

• Cover all trucks having soil, sand, or other loose material or maintain at least two 
feet of freeboard on all trucks. 

• Apply water as necessary, or apply non-toxic soil stabilizers on all unpaved 
access roads, parking areas and staging areas at construction sites. 

• Sweep if visible soil material is carried into adjacent streets. 

• Water or apply non-toxic soil binders to exposed soil stockpiles. 

• Limit traffic speeds on unpaved areas to 15 mph. 

Once operational, emission sources resulting from project operations would be associated with 
regular maintenance and inspection work. Operational impacts would be considered less-than-
significant. With respect to project conformity with the federal Clean Air Act, the Proposed 
Project/Action’s potential emissions are well below minimum thresholds and are below the area’s 
inventory specified for each criteria pollutant designated non-attainment or maintenance for the 
Bay Area. As such, further general conformity analysis is not required. 

 

(c) Less-than-Significant Impact with Mitigation.  As stated above, the entire San Francisco Bay 
Area is currently designated “non-attainment” for the state PM10 and PM2.5 standards, the state 1-
hour ozone standard.  The Bay Area is in “attainment” or “unclassified” with respect to the other 
ambient air quality standards. The BAAQMD is active in establishing and enforcing air pollution 
control rules and regulations in order to attain all state and federal ambient air quality standards 
and to minimize public exposure to airborne toxins and nuisance odors.  Air emissions would be 
generated during construction of the Proposed Project/Action, which could increase criteria air 
pollutants, including PM10.  However, construction activities would be temporary and would 
incorporate the implementation of Mitigation Measure AIR-1 as identified above.   

As mentioned above, upon completion of construction activities emission sources resulting from 
Project operations would be associated with regular maintenance and inspection work. Given the 
limited number of trips that would be required, only limited emissions would be generated; these 
emissions would be expected to be well below BAAQMD guidelines.  See Table 3 above. As 
such, the Proposed Project/Action would not result in a cumulatively considerable net increase of 
any criteria air pollutants, and the impacts would be even less-than-significant with 
implementation of Mitigation Measure AIR-1.  

(d) Less-than-Significant Impact with Mitigation.  Diesel emissions would result both from diesel-
powered construction vehicles and any diesel trucks associated with project operation. Diesel 
particulate matter (DPM) has been classified by the California Air Resources Board as a toxic air 
contaminant for the cancer risk associated with long-term (i.e., 70 years) exposure to DPM. Given 
that construction would occur for a limited amount of time and that only a limited number of 
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diesel trucks would be associated with operation of the project, localized exposure to DPM would 
be minimal. As a result, the cancer risks from the project associated with diesel emissions over a 
70-year lifetime are very small. Therefore, the impacts related to DPM would be less-than-
significant. Likewise, as noted above, the project would not result in substantial emissions of any 
criteria air pollutants either during construction or operation with the implementation of 
Mitigation Measure AIR-1; therefore, the project would not expose sensitive receptors, 
including residents in the project vicinity, to substantial pollutant concentrations. With the 
implementation of Mitigation Measure AIR-1, impacts to sensitive receptors would be less-
than-significant. No specific mitigation measures are required. 

(e) Less-than-Significant Impact.  During construction of the Proposed Project/Action, the various 
diesel-powered vehicles and equipment in use on-site could create minor odors. These odors are 
not likely to be noticeable beyond the immediate area and, in addition, would be temporary and 
short-lived in nature. Furthermore, the Proposed Project/Action would not include development 
of any uses that are associated with objectionable odors. Therefore, odor impacts would be less-
than-significant. No specific mitigation measures are required. 

(f) Less-than-Significant Impact. Construction of the Proposed Project/Action would generate     
emissions, but those temporary emissions would not have a significant effect or impact on the 
environment.  Also, the Proposed Project/Action would not include any new pumping station or 
facilities that would generate emissions.  Operation of the Proposed Project/Action would require 
the use of NSD’s existing pumping station to move the recycled water to the District.  However, 
these indirect emissions would not be considered to have a significant impact on the environment.  
No mitigation is necessary or required. 

(g) No Impact.  The Proposed Project/Action would not conflict with an application plan, policy or 
regulation adopted for the purpose of reducing the emissions of greenhouse gases. No mitigation 
is necessary or required. 
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3.4 Biological Resources 
  Less Than  
  Significant 
 Potentially With Less Than 
 Significant Mitigation Significant No 
Would the Proposed Project/Action:    Impact     Incorporation     Impact     Impact 
 
 a) Have a substantial adverse effect, either directly or 

through habitat modifications, on any species 
identified as a candidate, sensitive, or special-
status species in local or regional plans, policies, 
or regulations, or by the California Department of 
Fish and Game or U.S. Fish and Wildlife Service?     

 
 b) Have a substantial adverse effect on any riparian 

habitat or other sensitive natural community 
identified in local or regional plans, policies, 
regulations or by the California Department of 
Fish and Game or U.S. Fish and Wildlife Service?     

 
 c) Have a substantial adverse effect on federally 

protected wetlands as defined by Section 404 of 
the Clean Water Act (including, but not limited to, 
marsh, vernal pool, coastal, etc.) through direct 
removal, filling, hydrological interruption, or other 
means?     

 
 d) Interfere substantially with the movement of any 

native resident or migratory fish or wildlife 
corridors, or impede the use of native wildlife 
nursery sites?     

 
 e) Conflict with any local policies or ordinances 

protecting biological resources, such as a tree 
preservation policy or ordinance?     

 
 f) Conflict with the provisions of an adopted Habitat 

Conservation Plan, Natural Conservation 
Community Plan, or other approved local, 
regional, or state habitat conservation plan?     

 
 

Discussion 

(a) Less-than Significant Impact with Mitigation.  The Proposed Project/Action would be 
primarily constructed within existing roadways within the District and within NSD’s existing 
Soscol WWTP.  However, the Proposed Project/Action could have a substantial adverse effect, 
either directly or through habitat modifications, on species identified as a candidate, sensitive, or 
special-status species in local or regional plans, policies, or regulations, or by the CDFW or 
USFWS.  
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A record search of CDFW’s Natural Diversity Database (CNDDB) and USFWS’ Species List 
was conducted for the area within a five-mile radius of the Project area to identify previously 
reported occurrences of state and federal special-status plants and animals. Also, a review of the 
findings from the St. Regis Project EIR and the NBWRP EIR/EIS provided recent relevant 
information as to regards for the potential effects to special-status species within the Proposed 
Project/Action Study Area.  In addition, several field visits were conducted in April, May and 
June 2011 as well as in September 2013 to determine the potential for special-status species to 
occur within the Proposed Project/Action Study Area.  These field visits were not intended to be 
protocol-level surveys to determine the actual absence or presence of special-status species, but 
was conducted to determine the potential for special-status species to occur within the Proposed 
Project/Action Area. Appendix B provides a summary of the potential for special status species to 
occur within the Proposed Project/Action Study Area.  No special-status species were observed 
during the field visits.  Detailed below is a summary of those findings and proposed mitigation 
measures to reduce any potential impacts to less than significant levels.  
 
SPECIAL-STATUS PLANT SPECIES 
 
Of the 59 special status plant species known to occur in the vicinity of the Proposed 
Project/Action Study Area, ten species, were determined to have moderate to high potential to 
occur in the Proposed Project/Action Study Area.  These include Congdon’s tarplant, pappose 
tarplant, Contra Costa goldfields, legenere, saline clover, delta tule pea, Mason's lilaeopsis, 
Suisun Marsh aster, dwarf downingia, and Marin knotweed. The construction of the Proposed 
Project/Action has the potential to affect these species.  The mitigation below would reduce any 
impacts to less than significant levels. 

 
Mitigation Measure BIO-1:  Conduct Pre-construction Protocol Level Plant 
Surveys.  Prior to construction, the District shall conduct two protocol-level rare plant 
surveys during the blooming period for these species that are during the months of May 
and June. These surveys shall follow the protocol for plant surveys as described in 
Nelson (1987), which are in compliance with CNPS, CDFW, and USFWS guidelines. 
Should any of these species be present within the construction footprint, CDFW and/or 
USFWS shall be consulted to develop appropriate mitigation and avoidance measures. 

	  
	  

SPECIAL-STATUS WILDLIFE SPECIES 
 
Of the 59 special status wildlife species known to occur in the vicinity of the Proposed 
Project/Action Study Area, eighteen were determined to have a high or moderate potential to 
occur in the Study Area. These include the Northen Harrier, White-tailed Kite, Golden Eagle, 
Swainson’s hawk, Shorteared Owl, Saltmarsh Common Yellowthroat, Loggerhead Shrike, San 
Pablo Song Sparrow, and Ferruginous Hawk. Two mammal species, Pallid Bat and Salt Marsh 
Harvest Mouse, have high potential to occur in the Study Area. Additionally one special status 
reptile, Western Pond Turtle, six fish species, Green Sturgeon, Delta Smelt, Steelhead, Chinook 
Salmon, Hardhead and Sacramento Splittail and one invertebrate, California Freshwater Shrimp, 
have a moderate or high potential to occur with the Study Area. Recommendations for reducing 
impacts to these special status species are provided below. 

 
Birds 
Potential impacts to special status birds would be minimized to less than significant levels with 
the incorporation of the following mitigation measures and procedures: 
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Mitigation Measure BIO-2:  Conduct Breeding Surveys.  For construction activities 
that occur between February 1 and August 31, preconstruction breeding bird surveys 
shall be conducted by a qualified biologist prior to and within 10 days of any initial 
ground-disturbance activities. Surveys shall be conducted within all suitable nesting 
habitat within 250 feet of the activity. All active, non-status passerine nests identified at 
that time should be protected by a 50-foot radius minimum exclusion zone. Active raptor 
or special-status species nests should be protected by a buffer with a minimum radius of 
200 feet. CDFW and USFWS recommend that a minimum 500-foot exclusion buffer be 
established around active white-tailed kite and golden eagle nests. The following 
considerations apply to this mitigation measure: 

 
• Survey results are valid for 14 days from the survey date. Should ground disturbance 

commence later than 14 days from the survey date, surveys should be repeated. If no 
breeding birds are encountered, then work may proceed as planned.  
 

• Exclusion zone sizes may vary, depending on habitat characteristics and species, and 
are generally larger for raptors and colonial nesting birds. Each exclusion zone would 
remain in place until the nest is abandoned or all young have fledged. 

 
• The non-breeding season is defined as September 1 to January 31. During this period, 

breeding is not occurring and surveys are not required. However, if nesting birds are 
encountered during work activities in the non-breeding season, disturbance activities 
within a minimum of 50 feet of the nest should be postponed until the nest is 
abandoned or young birds have fledged. 

 
Mitigation Measure BIO-3: Conduct Nesting Surveys.  For any construction activities 
initiated between March 15 and September 1, surveys for nesting Swainson’s hawk are 
required with 0.25 mile of areas of disturbance. If an active nest is found, a qualified 
biologist shall monitor the nest during construction activities within 0.25 mile of the nest 
to determine whether project construction may result in abandonment. The monitor shall 
continue monitoring the nest until construction within 0.25 mile of the nest is completed, 
or until all chicks have completely fledged. If the monitor determines that construction 
may result in abandonment of the nest, all construction activities within 0.25 mile should 
be halted until the nest is abandoned or all young have fledged. 

 
 Mammals 

Potential impacts to special status birds would be minimized to less than significant levels with 
the incorporation of the following mitigation measures and procedures 
 
Salt Marsh Harvest Mouse 
Because	   of	   the	   status	   of	   the	   salt	   marsh	   harvest	   mouse	   (Federal	   and	   State	   Endangered,	  
California	   Fully	   Protected),	   CDFW	   and	   USFWS	   are	   conservative	   when	   establishing	  
avoidance,	  minimization,	  and	  mitigation	  measures.	  Since	  suitable	  habitat	   is	  present	  within	  
the	   project	   site	   along	   the	   east	   side	   of	   the	  Napa	  River	   and	   because	   there	   are	   documented	  
occurrences	   in	   the	   CNDDB,	   minimization	   and	   avoidance	   measures	   are	   set	   forth	   in	  
Mitigation	  Measure	  BIO-‐4	   to	  address	  potential	   impacts	   to	   the	  salt	  marsh	  harvest	  mouse.	  
This	  measure	  would	  reduce	  impacts	  to	  a	  level	  that	  is	  less	  than	  significant.	  
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Mitigation Measure BIO-4: Protect Salt Marsh Harvest Mouse: The	   following	  
measures	   to	   mitigate	   impacts	   to	   the	   salt	   marsh	   harvest	   mouse	   shall	   be	  
implemented:	  

	  
• Prior	  to	  the	  commencement	  of	  the	  construction	  of	  the	  pipeline	  segment	  on	  the	  

east	  side	  of	  the	  Napa	  River,	  the	  footprint	  of	  the	  work	  area	  shall	  be	  flagged.	  The	  
work	  area	  shall	  be	  the	  minimum	  necessary	  to	  complete	  the	  drilling	  work.	  
	  

• Pickleweed	  within	  the	  flagged	  footprint	  area	  shall	  be	  removed	  using	  hand	  tools	  
at	  least	  7	  days	  prior	  to	  start	  of	  any	  work.	  A	  biologist	  shall	  first	  survey	  the	  flagged	  
work	   area	   for	   the	   salt	   marsh	   harvest	   mouse	   prior	   to	   vegetation	   removal	   and	  
shall	  be	  present	  during	  the	  removal.	  If	  a	  salt	  marsh	  harvest	  mouse	  is	  observed,	  
the	   biologist	   shall	   have	   authority	   to	   stop	   work	   until	   the	   species	   has	   left	   the	  
flagged	   work	   area,	   at	   which	   time	   vegetation	   removal	   can	   continue.	   The	  
vegetation	  removal	  will	  allow	  any	  salt	  marsh	  harvest	  mouse	  potentially	  present	  
to	  disperse	  away	  from	  the	  work	  area	  into	  more	  dense	  cover	  away	  from	  the	  work	  
area.	  

	  
• Once	   the	   vegetation	   has	   been	   removed,	   a	   temporary	   barrier	   fence	   shall	   be	  

constructed	   along	   the	   flagged	   boundaries	   of	   the	   cleared	   work	   area	   that	   will	  
prevent	  salt	  marsh	  harvest	  mice	  from	  re-‐entering	  the	  work	  area.	  

	  
• No	   equipment,	   storage	   of	   materials,	   or	   work	   shall	   be	   allowed	   within	   any	  

identified	  salt	  marsh	  harvest	  mouse	  habitat	  outside	  of	  the	  cleared	  work	  area.	  	  
	  

• A	   biologist	   shall	   conduct	   weekly	   inspections	   of	   the	   barrier	   fence	   to	   identify	  
maintenance	   needs.	   Following	   completion	   of	   all	   work	   and	   removal	   of	  
equipment,	  the	  barrier	  fence	  will	  be	  removed	  and	  the	  disturbed	  area	  will	  be	  re-‐
seeded.	  	  

	  
• If	  this	  potential	  impact	  from	  the	  project	  falls	  within	  the	  jurisdiction	  of	  the	  CDFW	  

or	   the	   USFWS	   through	   a	   federal	   action,	   such	   measures	   shall	   be	   applied	   as	  
required	  by	  the	  agencies	  to	  avoid	  or	  minimize	  impacts	  prior	  to	  any	  construction	  
that	  would	  significantly	  impact	  the	  species.	  

	  
Pallid Bat 
Bat	   roosts	   are	   protected	   by	   CDFW	   and	   CEQA.	   The	   study	   areas	   contains	   suitable	   foraging	  
habitat	   for	   pallid	   bats.	   Furthermore,	   the	   cistern	   and	   associated	   wooden	   structure	   may	  
contain	  suitable	  roosting	  habitat	  for	  pallid	  bats.	  Accordingly,	  Mitigation	  Measure	  BIO-‐5	  is	  
proposed	  requiring	  a	  preconstruction	  acoustic	  survey	  and	  an	  internal	  survey	  of	  the	  facility	  
to	  determine	  the	  presence	  or	  absence	  of	  this	  species	  and	  measures	  to	  safely	  exclude	  them	  
from	  buildings	   if	   they	   are	   present.	   The	   implementation	   of	   this	  mitigation	  measure	  would	  
reduce	  impacts	  to	  a	  level	  of	  less	  than	  significant.	  
	  

Mitigation Measure BIO-5:  Conduct Preconstruction Surveys for Bats.  
Preconstruction	   surveys	   for	   bats	   should	   take	   place	   during	   the	  maternity	   roosting	  
season	   (defined	  as	  April	   1	   through	  August	  31).	   Surveys	   should	  be	   conducted	  by	   a	  
qualified	  biologist	  no	  less	  than	  14	  days	  prior	  to	  removal	  of	  trees,	  snags,	  or	  buildings	  
within	   the	   project	   area.	   Ultrasonic	   acoustic	   surveys	   and/or	   other	   site-‐appropriate	  
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survey	  method	  should	  be	  performed	  to	  determine	  the	  presence	  or	  absence	  of	  bats	  
utilizing	  the	  project	  site	  as	  roosting	  or	  foraging	  habitat.	  If	  special-‐status	  bat	  species	  
are	  detected	  during	  surveys,	  then	  appropriate	  species-‐	  and	  roost-‐specific	  mitigation	  
measures	  will	  be	  developed.	  Such	  measures	  may	  include	  postponing	  the	  removal	  of	  
trees,	   snags,	   or	   structures	   until	   the	   end	   of	   the	   maternity	   roosting	   season	   or	  
construction	   of	   species-‐appropriate	   roosting	   habitat	   within	   or	   adjacent	   to	   the	  
project	   site.	   Trees,	   snags,	   and	  buildings	  may	  be	   removed	  outside	   of	   the	  maternity	  
roosting	  season	  without	  performing	  preconstruction	  bat	  surveys.	  	  

	  
Western Pond Turtle 
Western	  pond	  turtle	  is	  documented	  to	  occur	  within	  the	  Napa	  River	  system	  in	  the	  vicinity	  of	  
the	  project	  site.	  Suitable	  aquatic	  and	  upland	  nesting	  habitat	  is	  present	  within	  and	  adjacent	  
to	   the	   study	   areas.	  Mitigation	   Measures	   BIO-‐6	   below	   would	   reduce	   impacts	   of	   filling,	  
grading,	   or	   other	   ground	   disturbance	   of	   wetlands	   within	   the	   study	   areas	   to	   a	   less	   than	  
significant	  level	  for	  Western	  pond	  turtle	  adults,	  nests,	  and	  young.	  
	  

Mitigation Measure BIO-6:  Provide Exclusion Fencing.  Prior	   to	   construction	  
activities	   associated	  with	   the	  pipeline	   segment	  on	   the	  east	   side	  of	   the	  Napa	  River,	  
the	   District	   shall	   install	   exclusion	   fencing	   around	   upland	   areas	   slated	   for	   ground	  
disturbance	  to	  prevent	  pond	  turtles	  from	  excavating	  nests.	  This	  measure	  shall	  apply	  
between	  March	   1	   and	   April	   30.	   The	   exclusion	   fencing	   should	   be	  maintained	   until	  
ground	  disturbance	  in	  the	  upland	  habitat	  is	  complete.	  

	  
Fish Species 
Green	  Sturgeon,	  Delta	  Smelt,	  Central	  California	  Coast	  and	  Central	  Valley	  steelhead,	  Central	  
Valley	  fall/late	  fall-‐run	  and	  spring	  run	  Chinook	  salmon,	  hardhead,	  and	  Sacramento	  splittail	  
are	  known	  to	  occur	  in	  the	  Napa	  River.	  In	  addition,	  salmon	  and	  steelhead	  are	  known	  to	  be	  in	  
the	  Huichica	  and	  Carneros	  Creeks.	   	  Suitable	   foraging	  and	  rearing	  habitat	   is	  present	  within	  
and	  adjacent	  to	  the	  study	  areas.	  Additionally,	  the	  Napa	  River	  is	  Critical	  Habitat	  for	  Central	  
California	   Coast	   steelhead,	   a	   species	   listed	   as	   threatened	   under	   the	   FESA,	   and	   have	   been	  
documented	   in	   the	   Napa	   River	   in	   the	   vicinity	   of	   the	   study	   areas.	   Steelhead	   and	   Chinook	  
salmon	   adults	   likely	  move	   upstream	  past	   the	   study	   areas	   between	  December	   and	  March.	  
After	   spawning,	   Chinook	   salmon	   die;	   however,	   steelhead	   can	   spawn	  more	   than	   once	   and	  
move	   downstream	   toward	   San	   Francisco	   Bay	   after	   spawning.	   Chinook	   salmon	   juveniles	  
move	   downstream	  within	   a	   few	  months	   to	   rear	   in	   the	   lower	   reaches	   of	   the	   river	   and	   its	  
estuary.	   Juvenile	   steelhead	   generally	   remain	   in	   fresh	  water	   for	   one	   or	  more	   years	   before	  
heading	  to	  the	  sea.	  According	  to	  dredging	  work	  windows	  designated	  by	  the	  National	  Marine	  
Fisheries	  Service,	  steelhead	  and	  Chinook	  salmon	  adults	  and	  juveniles	  near	  the	  mouth	  of	  the	  
Napa	   River	   are	   at	   their	   lowest	   densities	   between	   June	   and	   November.	   Hardhead	   are	  
sedentary	   fish	   that	   are	   generally	   associated	   with	   clear	   pools	   and	   runs	   with	   sand-‐
gravelboulder	   substrates.	   The	  Napa	   River	   in	   the	   vicinity	   of	   the	   study	   areas	   is	   turbid	   and	  
does	  not	  represent	  preferred	  habitat.	  According	  to	  dredging	  work	  windows	  designated	  by	  
the	  National	  Marine	   Fisheries	   Service,	   Sacramento	   splittail	   adults	   and	   juveniles	   are	   likely	  
present	  in	  the	  lower	  Napa	  River	  throughout	  the	  year.	  	  Potential	  impacts	  to	  these	  fish	  species	  
are	  discussed	  below.	  

	  
Erosion	   associated	   with	   project	   construction	   activities	   resulting	   in	   the	   introduction	   of	  
sediments	  into	  the	  Napa	  River	  could	  negatively	  affect	  water	  quality	  in	  rearing	  and	  foraging	  
habitat.	   Introduction	   of	   sediments	   could	   lead	   to	   increased	   embedding	   of	   river	   substrate,	  
which	  could	  negatively	  affect	   invertebrate	   communities	  used	  as	  a	   food	  source	  by	   juvenile	  
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fish.	  Impacts	  to	  steelhead	  and	  steelhead	  critical	  habitat	  that	  constitute	  harm	  or	  harassment	  
could	  be	  considered	  a	  “take”	  by	  the	  FESA.	  This	  is	  considered	  a	  potentially	  significant	  impact	  
if	  the	  project	  would	  substantially	  reduce	  the	  number	  or	  restrict	  the	  range	  of	  an	  endangered,	  
rare	  or	  threatened	  species.	  Mitigation	  Measures	  BIO-‐7	  and	  BIO-‐8	  below	  are	  proposed	  to	  
reduce	   the	   potential	   impacts	   to	   less	   than	   significant	   levels.	  Mitigation	  Measure	  BIO-‐7	   is	  
proposed	   requiring	   Best	   Management	   Practices	   be	   installed	   to	   eliminate	   construction-‐
related	  runoff	  and	  sedimentation	   into	   the	  Napa	  River	  as	  well	  as	   in	  Huichica	  and	  Carneros	  
Creeks.	  

	  
Mitigation Measure BIO-7: Implement Best Management Practices. To reduce 
potentially significant erosion and siltation, the District and/or its selected contractor(s) 
shall obtain a Stormwater Pollution Prevention Permit (SWPPP) and implement Best 
Management Practices and erosion control measures as required by the San Francisco 
RWQCB.   Best Management Practices to reduce erosion and siltation shall include, at a 
minimum, the following measures: Avoidance of construction activities during inclement 
weather; limitation of construction access routes and stabilization of access points; 
stabilization of cleared, excavated areas by providing vegetative buffer strips, providing 
plastic coverings, and applying ground base on areas to be paved; protection of adjacent 
properties by installing sediment barriers or filters, or vegetative buffer strips; 
stabilization and prevention of sediments from surface runoff from discharging into storm 
drain outlets; use of sediment controls and filtration to remove sediment from water 
generated by dewatering; and returning all drainage patterns to pre-construction 
conditions. This	  mitigation	  measure	  shall	  be	  coordinated	  with	  Mitigation	  Measure	  
HWQ-‐1.	  

	  
	  
California	  Freshwater	  Shrimp	  
The Proposed Project/Action also includes a local creek crossing as well as numerous drainage 
crossings.  The California Freshwater Shrimp has a medium to low potential within Carneros 
Creek. As described in Chapter 2, the Project Description, all of the creek crossings will involve 
installing the pipelines on the side of the existing bridges and will not involve cutting through or 
disturbing the creek.  As a result, no significant impacts would occur to the creek and any 
sensitive species or habitats contained there within, including the California Freshwater Shrimp. 
The numerous drainage crossings of existing culverts through the roads will be done during the 
dry season and will not occur during the rainy weather months between October 15 and through 
April 1.  As a result, no significant impacts would occur. 
 
Non-Sensitive Species 
The construction activities of the Proposed Project/Action could result in temporary disturbance 
of non-sensitive plant and wildlife species that are not considered sensitive by the resource 
agencies.  However, these temporary impacts are considered less than significant and the 
Proposed Project/Action would not result in adverse effects to special-status species.  
 
As a result and with the incorporation of the mitigation measures prescribed above, the 
construction and/or operation of the Proposed Project/Action would not have a substantial 
adverse effect, either directly or through habitat modifications, on any species identified as a 
candidate sensitive, or special-status species in local or regional plans, policies, or regulations, or 
by CDFW and/or USFWS.  
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(b) Less-than-Significant Impact with Mitigation.  The Proposed Project/Action would cross the 
Napa River through an existing/planned pipeline and therefore would not have a substantial 
adverse effect on riparian habitat or other sensitive natural community identified in local or 
regional plans, policies, regulations, or by the CDFW or USFWS. The Proposed Project/Action 
would also include a local creek crossing as well as numerous drainage crossings.  As described 
in Chapter 2, the Project Description, the creek crossings will involve installing the pipelines on 
the side of the existing bridges and will not involve cutting through or disturbing the creek.  As a 
result, no significant impacts would occur to the creeks and any sensitive species or habitats 
contained there within. The numerous drainage crossings of existing culverts through the roads 
will be done during the dry season and will not occur during the rainy weather months between 
October 15 and through April 1. As a result, no significant impacts would occur to the drainage 
crossings and creeks. While	  no	  significant	  impacts	  to	  riparian	  habitat	  along	  the	  river	  or	  to	  the	  
river	   itself	   are	   expected,	  Mitigation	   Measure	   BIO-‐8	   is	   proposed	   requiring	   the	   project	  
applicant	  to	  obtain	  all	  necessary	  authorization	  from	  regulatory	  agencies	  and	  implement	  any	  
necessary	  restoration	  or	  mitigation.	  The	  implementation	  of	  this	  mitigation	  measure	  would	  
reduce	   impacts	   associated	   with	   the	   Proposed	   Project/Action	   to	   a	   level	   of	   less	   than	  
significant.	  

Mitigation Measure BIO-8:  Obtain all Required Authorizations.  Prior	  to	  issuance	  
of	  encroachment	  permits	  for	  the	  Proposed	  Project/Action,	  the	  District,	  as	  necessary,	  
shall	   conduct	   a	   wetlands	   delineation	   study	   in	   sensitive	   areas	   of	   the	   Proposed	  
Project/Action	  and	  obtain	  all	  required	  authorization	  from	  agencies	  with	  jurisdiction	  
riparian	  habitats	  and	  jurisdictional	  wetlands	  in	  the	  area.	  	  Such	  agencies	  may	  include,	  
but	   are	   not	   limited	   to,	   the	   United	   States	   Army	   Corps	   of	   Engineers,	   the	   California	  
Department	   of	   Fish	   and	  Game,	   and	   the	   San	   Francisco	  Bay	  Regional	  Water	  Quality	  
Control	   Board.	   Impacted	   habitat	   shall	   be	   offset	   through	   onsite	   restoration,	   offsite	  
restoration,	  or	  purchase	  of	  credits	  at	  a	  CDFW	  and	  USFWS-‐approved	  mitigation	  bank	  
in	  the	  region	  at	  no	  less	  than	  a	  1:1	  ratio.	  The	  requirements	  of	  this	  mitigation	  measure	  
do	  not	  apply	  if	  pipeline	  installation	  activities	  completely	  avoid	  work	  within	  the	  bed,	  
bank,	  or	  channel	  of	  the	  Napa	  River.	  
  

 (c) Less-than-Significant Impact with Mitigation.  The Proposed Project/Action could have an 
adverse effect on federally protected wetlands as defined by Section 404 of the Clean Water Act 
(including, but not limited to, marsh, vernal pool, coastal, etc.) through direct removal, filling, 
hydrological interruption, or other means. The local creek crossing may meet the USACE criteria 
for Waters of the U.S. and any fill or degradation to these channels could significantly impact 
water quality or habitat for protected species.  Specifically, any activity that results in the deposit 
of dredge or fill material within the Ordinary High Water mark of Waters of the U.S. typically 
requires a permit from the (Corps).  In addition, the bed and banks of the creeks and drainage 
channels could also fall under the regulatory authority of the CDFW.  However, as stated in 
Chapter 2, Project Description, all of the creek crossings will involve installing the pipelines on 
the downstream side of the existing bridges and will not involve cutting through or disturbing the 
creeks.   

Excavation, grading, and other general construction activities associated with the Proposed 
Project/Action would expose and disturb soils, resulting in potential increases in erosion and 
siltation in the Project area. Construction during the rainy season could result in increases in 
erosion, siltation, and water quality issues. Generally, excavation, grading, paving, and other 
construction activities would expose disturbed and loosened soils to erosion by wind and runoff. 
Construction activities could therefore result in increased erosion and siltation, including nutrient 
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loading and increasing the total suspended solids concentration. Erosion and siltation from 
construction have the potential to impact the creeks and drainage crossings, therefore posing a 
potentially significant impact to wetlands and waters of the U.S.  With the incorporation of 
Mitigation Measures BIO-7and BIO-8 above, any potential impacts are reduced to less-than-
significant levels. 

(d) Less-than-Significant Impact with Mitigation.  The Proposed Project/Action would not 
interfere substantially with the movement of any native resident or migratory fish or wildlife 
corridors, or impede the use of native wildlife nursery sites. As stated above, the Proposed 
Project/Action would be constructed primarily within existing roadways within the District.  In 
addition all of the creek crossings would involve installing the pipeline on the downstream side of 
the existing bridges and avoid cutting into or through the creeks.  However, construction activities 
could adversely affect non-listed special-status nesting raptors.  Many raptors are sensitive to loud 
construction noise such as that associated with grading and demolition. Such activities could 
cause nest abandonment or destruction of individual active raptor nests. Because all raptors and 
their nests are protected under 3503.5 of the California Fish and Game Code, this could result in a 
significant impact. As a result, Mitigation Measures BIO-4 and BIO-5 would reduce this 
impact to less than significant levels.  

 
(e) No Impact.  The Proposed Project/Action is not expected to conflict with any local policies or 

ordinances protecting biological resources, such as a tree preservation policy or ordinance. As a 
result, no impact is expected and no specific mitigation is required.  
 

(f) No Impact.  The Proposed Project/Action would not conflict with the provisions of an adopted 
Habitat Conservation Plan, Natural Conservation Community Plan, or other approved local, 
regional, or state habitat conservation plan. The construction of the Proposed Project/Action 
would be located within existing roadways within the District. Therefore, there is no impact. 
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3.5 Cultural Resources 
 
  Less Than  
  Significant 
 Potentially With Less Than 
 Significant Mitigation Significant No 
    Impact     Incorporation     Impact     Impact 
 
Would the Proposed Project/Action: 

 a) Cause a substantial adverse change in the 
significance of a historical resource as defined in 
§15064.5?     

 
 b) Cause a substantial adverse change in the 

significance of a unique archaeological resource 
pursuant to §15064.5?     

 
 c) Directly or indirectly destroy a unique 

paleontological resource or site or unique geologic 
feature?     

 
 d) Disturb any human remains, including those 

interred outside of formal cemeteries?     
 

Discussion 

(a) Less-than-Significant Impact with Mitigation.  A cultural study along the pipeline alignment 
included an archival records research at the Northwest Information Center at Sonoma State 
University and a field survey along the pipeline routes.  A field survey of the Proposed 
Project/Action and alignment on February 4 and April 14, 2011 did not locate or confirm the 
presence of any cultural resources that would or could be affected by the Proposed Project/Action.  
The NWIC archival research found that at least eleven cultural resources sites could be present in 
and/or around the vicinity of the project area.  The nearest identified cultural resources are the 
Neuenschwander Bridge and the Duhig Bridge that crosses Huichica Creek.  However, the Proposed 
Project/Action will terminate well short of the Neuenschwander Bridge and would not cross the 
Duhig Bridge.  Therefore, the Proposed Project/Action will not result in any impacts to those 
resources.  

 

It is possible that unidentified buried archaeological remains are present within the Proposed 
Project/Action area.  These remains could be unearthed during project construction.  To further 
reduce this less-than-significant impact, the following mitigation measure is recommended: 

Mitigation Measure CR-1:  Halt work if cultural resources are discovered.  In the 
event that any prehistoric or historic subsurface cultural resources are discovered during 
ground disturbing activities, all work within 100 feet of the resources shall be halted and 
after notification, the District shall consult with a qualified archaeologist to assess the 
significance of the find.  If any find is determined to be significant (CEQA Guidelines 
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15064.5[a][3] or as unique archaeological resources per Section 21083.2 of the California 
Public Resources Code), representatives of the District and a qualified archaeologist shall 
meet to determine the appropriate course of action.  In considering any suggested 
mitigation proposed by the consulting archaeologist in order to mitigate impacts to 
historical resources or unique archaeological resources, the lead agency shall determine 
whether avoidance is necessary and feasible in light of factors such as the nature of the 
find, project design, costs, and other considerations. If avoidance is infeasible, other 
appropriate measures (e.g., data recovery) shall be instituted. Work may proceed on other 
parts of the project site while mitigation for historical resources or unique archaeological 
resources is carried out. 

With the implementation of the above mitigation measure, the Proposed Project/Action would not 
result in impacts to historical resources. 

(b) Less-than-Significant Impact with Mitigation.  No known significant archaeological resources 
exist within the Project area.  Therefore, the Proposed Project/Action is not likely to cause a 
substantial adverse change in the significance of unique archaeological resources.  Nevertheless, 
there is a slight chance that construction activities of the Proposed Project/Action could result in 
accidentally discovering unique archaeological resources.  However, with the incorporation of 
Mitigation Measure CR-1 identified above, the Proposed Project/Action would not result in any 
significant impacts to archeological resources. 

(c) Less-than-Significant Impact with Mitigation.  Paleontologic resources are the fossilized 
evidence of past life found in the geologic record. Despite the tremendous volume of sedimentary 
rock deposits preserved worldwide, and the enormous number of organisms that have lived through 
time, preservation of plant or animal remains as fossils is an extremely rare occurrence. Because of 
the infrequency of fossil preservation, fossils – particularly vertebrate fossils – are considered to be 
nonrenewable resources. Because of their rarity, and the scientific information they can provide, 
fossils are highly significant records of ancient life.  

Based	   on	   a	   search	   of	   the	   University	   of	   California	   Museum	   of	   Paleontology	   database	   by	   a	  
qualified	  paleontologist,	  no known significant paleontological resources exist within the Project 
area.  Also, because the Proposed Project/Action would result in minimal excavation in bedrock 
conditions, significant paleontologic discovery would be unlikely. However, fossil discoveries can 
be made even in areas of supposed low sensitivity. In the event a paleontologic resource is 
encountered during project activities, implementation of the following mitigation measure would 
reduce potential impacts to less-than-significant.  
 

Mitigation Measure CR-2:  Stop work if paleontological remains are discovered.  If 
paleontological resources, such as fossilized bone, teeth, shell, tracks, trails, casts, molds, 
or impressions are discovered during ground-disturbing activities, work will stop in that 
area and within 100 feet of the find until a qualified paleontologist can assess the 
significance of the find and, if necessary, develop appropriate treatment measures in 
consultation with the District. 

With the implementation of the above mitigation measure, the Proposed Project/Action would not 
result in impacts to unique paleontological or geological resources. 

(d) Less-than-Significant Impact with Mitigation.  There	   are	   no	   known	   burial	   sites	  within	   the	  
project	   APE.	   The	   field	   survey	   did	   not	   find	   any	   evidence	   of	   human	   remains	   or	   burial	   goods	  
within	   the	  project	  APE.	   In	   addition,	   none	  of	   the	  previous	   surveys	   that	   included	   the	  APE	  or	  
were	   within	   a	   0.25-‐mile	   radius	   reported	   finding	   any	   human	   remains.	   Nonetheless,	   the	  
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possibility	  exists	  that	  subsurface	  construction	  activities	  may	  encounter	  undiscovered	  human	  
remains.	  Accordingly,	  this	  is	  a	  potentially	  significant	  impact.	  Mitigation	  is	  proposed	  to	  reduce	  
this	  potentially	  significant	  impact	  to	  a	  level	  of	  less	  than	  significant.	  

	  
Mitigation Measure CR-3:  Halt work if human remains are found.  If	   human	  
remains	   are	   encountered	   during	   excavation	   activities	   conducted	   for	   the	   Proposed	  
Project/Action,	   all	   work	   in	   the	   adjacent	   area	   shall	   stop	   immediately	   and	   the	   Napa	  
County	  Coroner’s	  office	  shall	  be	  notified.	  If	  the	  Coroner	  determines	  that	  the	  remains	  
are	   Native	   American	   in	   origin,	   the	   Native	   American	   Heritage	   Commission	   shall	   be	  
notified	   and	   will	   identify	   the	   Most	   Likely	   Descendent,	   who	   will	   be	   consulted	   for	  
recommendations	  for	  treatment	  of	  the	  discovered	  human	  remains	  and	  any	  associated	  
burial	  goods.	  
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3.6 Geology and Soils 
  Less Than  
  Significant 
 Potentially With Less Than 
 Significant Mitigation Significant No 
    Impact     Incorporation     Impact     Impact 
 
Would the Proposed Project/Action: 

 a) Expose people or structures to potential substantial 
adverse effects, including the risk of loss, injury, 
or death involving:     

 i) Rupture of a known earthquake fault, as 
delineated on the most recent Alquist-Priolo 
Earthquake Fault Zoning Map issued by the 
State Geologist for the area or based on other 
substantial evidence of a known fault?  Refer 
to Division of Mines and Geology Special 
Publication 42.     

 ii) Strong seismic ground shaking?     

 iii) Seismic-related ground failure, including 
liquefaction?     

 iv) Landslides?     
 
 b) Result in substantial soil erosion or the loss of 

topsoil?     
 
 c) Be located on geologic unit or soil that is unstable, 

or that would become unstable as a result of the 
Project, and potentially result in on- or off-site 
landslide, lateral spreading, subsidence, 
liquefaction, or collapse?     

 
 d) Be located on expansive soil, as defined in 

Table 18-1-B of the Uniform Building Code 
(1994), creating substantial risks to life or 
property?     

 
 e) Have soils incapable of adequately supporting the 

use of septic tanks or alternative waste water 
disposal systems where sewers are not available 
for the disposal of waste water?     

 

 

Discussion 

(a) Less-than-Significant Impact. The Proposed Project/Action consists primarily of a pipeline 
system that would be constructed within and under existing roadways. However, the Proposed 
Project/Action does not expose people or structures to potential substantial adverse effects, 
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including the risk of loss and injury due to a seismic event.  The proposed pipeline will not cross a 
known fault, but the project area is susceptible to strong groundshaking during an earthquake which 
could occur along known faults in the region. However, the Proposed Project/Action does not 
expose people or structures to potential substantial adverse effects, including the risk of loss and 
injury due to a seismic event.   

(b) Less-than-Significant Impact.  Construction activities associated with the Proposed 
Project/Action would involve excavation and earthmoving that could cause erosion or loss of 
topsoil. Construction activities would involve excavation, moving, filling, and the temporary 
stockpiling of soil. Earthwork associated with development construction could expose soils to 
erosion. However, the Proposed Project/Action would be constructed in existing roadways and 
utility corridors and would be covered and paved immediately after the pipeline has been installed.  
As a result, any soil erosion or loss of topsoil would be considered less-than-significant.   

(c) Less-than-Significant Impact with Mitigation.   The Proposed Project/Action may be located in 
areas that consist of medium dense to dense fine granular soils. In addition, perched groundwater 
could be present. As such, the soil in some areas of the alignment may have a high susceptibility to 
liquefaction during seismic shaking. Other portions of the Project may be less susceptible to 
liquefaction and related damage. Lateral spreading, often associated with liquefaction, is less likely 
because there are no steep banks or hard ground bordering the Project area, but could still 
potentially be a hazard.  As a result, the following mitigation is proposed: 

Mitigation Measure GEO-1: Perform Geotechnical Investigation.  The District shall 
require a design-level geotechnical study to be prepared prior to project implementation 
to determine proper design and construction methods, including any cathodic protection 
measures needed for installing the pipelines in these soils. 

With the incorporation of this mitigation measure, any resulting impacts would be considered to be 
less-than-significant. 

(d) Less-than-Significant Impact with Mitigation. The Proposed Project/Action could be located on 
expansive soil, as defined in Table 18-1-B of the Uniform Building Code (1994).  However, with 
the incorporation of Mitigation Measures GEO-1 above, any impacts would be less-than-
significant. 

(e) Less-than-Significant Impact. The Proposed Project/Action would not include the use of septic 
tanks or alternative wastewater disposal systems. Application of recycled water to landscaped areas 
in excess of agronomic rates could alter some soil properties that influence the suitability of a site 
to be used for septic tanks or alternate wastewater disposal systems.  However, the District will 
ensure that all recycled water users apply water at agronomical rates.  Therefore, no adverse effects 
to soil resources are expected. No mitigation is required. 
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3.7 Hazards and Hazardous Materials 
  Less Than  
  Significant 
 Potentially With Less Than 
 Significant Mitigation Significant No 
    Impact     Incorporation     Impact     Impact 
 
Would the Proposed Project/Action: 

 a) Create a significant hazard to the public or the 
environment through the routine transport, use, or 
disposal of hazardous materials?     

 b) Create a significant hazard to the public or the 
environment through reasonably foreseeable upset 
and accident conditions involving the release of 
hazardous materials into the environment?     

 c) Emit hazardous emissions or handle hazardous or 
acutely hazardous materials, substances, or waste 
within one-quarter mile of an existing or proposed 
school?     

 d) Be located on a site which is included on a list of 
hazardous materials sites compiled pursuant to 
Government Code Section 65962.5 and, as a 
result, would it create a significant hazard to the 
public or the environment?     

 e) For a Project located within an airport land use 
plan or, where such a plan has not been adopted, 
within two miles of a public airport or public use 
airport, would the Project result in a safety hazard 
for people residing or working in the Project area?     

 f) For a Project within the vicinity of a private 
airstrip, would the Project result in a safety hazard 
for people residing or working in the Project area?     

 g) Impair implementation of or physically interfere 
with an adopted emergency response plan or 
emergency evacuation plan?     

 h) Expose people or structures to a significant risk of loss, 
injury or death involving wildland fires, including 
where wildlands are adjacent to urbanized areas or 
where residences are intermixed with wildlands?     

 
 

Discussion 

(a) Less-than-Significant Impact with Mitigation.  Operation of the Proposed Project/Action 
would not involve the routine transportation, use, storage, and/or disposal of hazardous materials. 
However, construction of the Proposed Project/Action could temporarily increase the transport of 
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materials generally regarded as hazardous materials that are used in construction activities.  It is 
anticipated that limited quantities of miscellaneous hazardous substances, such as gasoline, diesel 
fuel, hydraulic fluids, paint, and other similarly related materials would be brought onto the 
project site, used, and stored during the construction period.  The types and quantities of materials 
to be used could pose a significant risk to the public and/or the environment.  In addition, 
construction of the Proposed Project/Action could result in the exposure of construction workers 
and residents to potentially contaminated soils.  As a result the following mitigation measures are 
proposed:  

 
Mitigation Measure HAZ-1:  Store, Handle, Use Hazardous Materials in 
Accordance with Applicable Laws.  The District shall ensure that all construction-
related hazardous materials and hazardous wastes shall be stored, handled, and used in a 
manner consistent with relevant and applicable federal, state, and local laws. In addition, 
construction-related hazardous materials and hazardous wastes shall be staged and stored 
away from stream channels and steep banks to keep these materials a safe distance from 
near-by residents and prevent them from entering surface waters in the event of an 
accidental release.  
 
Mitigation Measure HAZ-2:  Properly Dispose of Contaminated Soil and/or 
Groundwater.  If contaminated soil and/or groundwater is encountered or if suspected 
contaminated is encountered during project construction, work shall be halted in the area, 
and the type and extent of the contamination shall be identified.  A contingency plan to 
dispose of any contaminated soil or groundwater will be developed through consultation 
with appropriate regulatory agencies.   

Mitigation Measure HAZ-3: Properly Dispose of Hydrostatic Test Water. 
Dewatering and of the pipeline during hydrostatic testing during construction as well as 
any dewatering as a result of operations and maintenance activities shall be discharged to 
land and not into any creeks, drainages, or waterways and shall require prior approval 
from the San Francisco Bay Regional Water Quality Control Board.  

(b) Less-than-Significant Impact with Mitigation.  The operation of the Proposed Project/Action 
could create an additional significant hazard to the public or the environment through reasonably 
foreseeable upset and accident conditions involving the release of hazardous materials into the 
environment.  As with all construction activities, the potential exists for accidents to occur, which 
could result in the release of hazardous materials into the environment.  With the incorporation of 
Mitigation Measures HAZ-1 and HAZ-2 identified above, potential impacts are considered to 
be less-than-significant. 

(c) Less-than-Significant Impact.  Construction of portions of the pipeline segments of the 
Proposed Project/Action would be located be located within one-quarter mile of the Carneros 
Elementary School located at 1680 Los Carneros Avenue, Napa, California, 94559.   However, 
this school is currently closed.  Although construction activities would require the use of some 
hazardous materials, due to the short duration and limited extent of construction activity, the 
potential for accidental release of hazardous materials associated with construction activities to 
affect nearby school children would be considered less than significant. No mitigation is required. 

 
(d) No Impact.  The Proposed Project/Action is not located on a site which is known to be included 

on a list of hazardous materials sites compiled pursuant to Government Code Section 65962.5 and 
therefore would not create a significant hazard to the public or the environment.  Specifically, a 
records search was conducted using the State of California Department of Toxic Substance 
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Control’s Envirostor Datatbase and GIS mapping system and no records of any identified 
hazardous waste or materials was identified within the Proposed Project/Action Area.  As a result, 
no impact is expected and no specific mitigation is required. 

(e) Less-than-Significant Impact.  The Proposed Project/Action is located within two miles of the 
Napa County Airport.  However, construction and/or operation of the Proposed Project/Action 
would not adversely affect an airport or airport operations, including, noise, take-offs, landings, 
flight patterns, safety, light, navigation, or communications between aircraft and the control tower 
within the Project area.  Any potential impacts are considered to be less than significant.  No 
specific mitigation is required.  

(f) Less-than-Significant Impact.  The Proposed Project/Action is located within two miles of the 
Napa County Airport.  In addition, there might be private airstrips in the vicinity of the Proposed 
Project/Action.  However, construction and/or operation of the Proposed Project/Action would 
not adversely affect an airport or airport operations, including, noise, take-offs, landings, flight 
patterns, safety, light, navigation, or communications between aircraft and the control tower 
within the Project area.  Any potential impacts are considered to be less than significant.  No 
specific mitigation is required.  

(g) Less-than-Significant Impact with Mitigation.  The Proposed Project/Action would not impair 
implementation of or physically interfere with an adopted emergency response plan or emergency 
evacuation plan.  As a result, no impacts are anticipated and no mitigation is required.  However, 
when installing the pipelines in the existing roadways, the Proposed Project/Action could block 
access to nearby roadways for emergency vehicles.  With the incorporation of the following 
mitigation, potential impacts are considered to be less than significant. 

 Mitigation Measure HAZ -3: Develop and Maintain Emergency Access Strategies.  
In conjunction with Mitigation Measure Traffic-1: Develop a Traffic Control Plan 
identified below in the Traffic and Transportation section, comprehensive strategies for 
maintaining emergency access shall be developed.  Strategies shall include, but not 
limited to, maintaining steel trench plates at the construction sites to restore access across 
open trenches and identification of alternate routing around construction zones.  Also, 
police, fire, and other emergency service providers shall be notified of the timing, 
location, and duration of the construction activities and the location of detours and lane 
closures. 

(h) Less-than-Significant Impact.  Construction of the Proposed Project/Action would be located 
within a rural setting, but is not generally located in an area where there is the risk of wildland 
fire. Specifically, a records search of the California Department of Forestry and Fire Protection 
Fire Severity mapping system does not regard the Proposed Project/Action Area to be in an area 
of moderate or high risk to wildfires. As a result, there is little potential to expose people or 
structures to a significant risk of loss, injury or death involving wildland fires.  Any potential 
impacts are considered to be less than significant.  No specific mitigation is required. 
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3.8 Hydrology and Water Quality 
  Less Than  
  Significant 
 Potentially With Less Than 
 Significant Mitigation Significant No 
    Impact     Incorporation     Impact     Impact 
 
Would the Proposed Project/Action: 

 a) Violate any water quality standards or waste 
discharge requirements?     

 b) Substantially deplete groundwater supplies or 
interfere substantially with groundwater recharge 
such that there would be a net deficit in aquifer 
volume or a lowering of the local groundwater 
table level (e.g., the production rate of pre-existing 
nearby wells would drop to a level which would 
not support existing land uses or planned uses for 
which permits have been granted)?     

 c) Substantially alter the existing drainage pattern of 
the site or area, including through the alteration of 
the course of a stream or river, in a manner which 
would result in substantial erosion of siltation on- 
or off-site?     

 d) Substantially alter the existing drainage pattern of 
the site or area, including through the alteration of 
the course of a stream or river, or substantially 
increase the rate or amount of surface runoff in a 
manner which would result in flooding on- or off-
site?     

 e) Create or contribute runoff water which would 
exceed the capacity of existing or planned storm 
water drainage systems or provide substantial 
additional sources of polluted runoff?     

 f) Otherwise substantially degrade water quality?     
(erosion potential) 

 g) Place housing within a 100-year flood hazard area 
as mapped on a federal Flood Hazard Boundary or 
Flood Insurance Rate Map or other flood hazard 
delineation map?     

 h) Place within a 100-year flood hazard area structures 
which would impede or redirect flood flows?     

 i) Expose people or structures to a significant risk of 
loss, injury or death involving flooding, including 
flooding as a result of the failure of a levee or dam?     

 j) Inundation of seiche, tsunami, or mudflow?     
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Discussion 

(a) Less-than-Significant Impact with Mitigation.   Excavation, grading, and construction 
activities associated with the Proposed Project/Action could violate water quality as those 
activities would expose and disturb soils, resulting in potential increases in erosion and siltation 
in the Project area. Construction during the rainy season could result in increases in erosion, 
station, and water quality issues. Generally, excavation, grading, paving, and other construction 
activities would expose disturbed and loosened soils to erosion by wind and runoff. Construction 
activities could therefore result in increased erosion and siltation, including nutrient loading and 
increasing the total suspended solids concentration. Erosion and siltation from construction have 
the potential to impact the creeks and drainage crossings, therefore posing a potentially 
significant impact to water quality.  With the incorporation of the following mitigation, any 
potential impacts to water quality are reduced to less-than-significant levels. 

 
Mitigation Measure HWQ-1: Implement Construction Best Management Practices.  
To reduce potentially significant erosion and siltation, the District and/or its selected 
contractor(s) shall obtain a Stormwater Pollution Prevention Permit (SWPPP) and 
implement Best Management Practices and erosion control measures as required by the 
San Francisco RWQCB.   Best Management Practices to reduce erosion and siltation 
shall include the following measures: Avoidance of construction activities during 
inclement weather; limitation of construction access routes and stabilization of access 
points; stabilization of cleared, excavated areas by providing vegetative buffer strips, 
providing plastic coverings, and applying ground base on areas to be paved; protection of 
adjacent properties by installing sediment barriers or filters, or vegetative buffer strips; 
stabilization and prevention of sediments from surface runoff from discharging into storm 
drain outlets;  use of sediment controls and filtration to remove sediment from water 
generated by dewatering; and returning all drainage patterns to pre-existing conditions.. 

(b) No Impact. Construction and/or operation of the Proposed Project/Action would not substantially 
deplete groundwater supplies or interfere substantially with groundwater recharge such that there 
would be a net deficit in aquifer volume or a lowering of the local groundwater table level.  
Construction of the Proposed Project/Action would be done primarily within existing roadways 
and subsurface excavation would be limited to 5-6 feet below surface elevation and would not 
interfere with groundwater supplies.  Once constructed, the pipeline will also not adversely affect 
groundwater supplies.  In fact, the importation of approximately 1,300 acre-feet of recycled water 
per year has the potential to offset current groundwater pumping which has the potential to 
increase local groundwater supplies through an in-lieu recharge basis.  Therefore, no adverse 
impacts are anticipated and no mitigation is required. 

(c) Less-than-Significant Impact with Mitigation.  Construction and/or operation of the Proposed 
Project/Action would not substantially alter the existing drainage pattern of the site or area, 
including through the alteration of the course of a stream or river, in a manner that would result in 
substantial erosion of siltation on- or off-site.  As described in the Project Description, the 
Proposed Project/Action would be located primarily within existing roadways. The Proposed 
Project/Action includes a local creek and numerous drainage crossings. The creek crossing will 
involve hanging the pipeline on the existing bridge and will not involve cutting through or 
disturbing the creek.  The numerous drainage crossings of existing culverts through the road will 
be done in the dry season and will not occur during the rainy weather months between October 15 
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and through April 1. These measures will be combined with erosion and siltation controls and in-
stream resource protection measures as provided in Mitigation Measure HWQ-1, above.   In 
addition, the Project area will be returned to pre-construction conditions. Therefore, the Proposed 
Project/Action would not significantly alter any existing drainage areas.  

(d) Less-than-Significant Impact with Mitigation.  Construction and/or operation of the Proposed 
Project/Action would not substantially alter the existing drainage pattern of the site or area, 
including through the alteration of the course of a stream or river, in a manner that would result in 
flooding on- or off-site.  As described in the Project Description, the Proposed Project/Action 
would be located within existing roadways and includes a local creek crossing and numerous 
drainage crossings. The creek crossings will involve hanging the pipeline on the existing bridge 
and will not involve cutting through or disturbing the creek.  The numerous drainage crossings of 
existing culverts through the road will be done in the dry season and will not occur during the 
rainy weather months between October 15 and through April 1.These measures will be combined 
with erosion and siltation controls and in-stream resource protection measures as provided in 
Mitigation Measure HWQ-1, above.   In addition, the Project area will be returned to pre-
construction conditions. Therefore, the Proposed Project/Action would not significantly alter any 
existing drainage areas.  

(e) No Impact.  The Proposed Project/Action would not result in any new significant impervious 
surfaces and would not create new areas of low permeability.  The Proposed Project/Action 
would be located primarily within existing roadways.  The Proposed Project/Action would be 
returned to pre-construction conditions and would not increase the impervious surfaces and 
therefore would not create new areas of low permeability. In addition the construction of the 
filtration upgrades would not create a new impervious layer that would significantly affect 
permeability.  As a result, no additional runoff is expected to be generated by the Proposed 
Project/Action.  Therefore, the Proposed Project/Action would not result in exceeding the 
capacity of existing or planned storm water drainage systems.  No impacts would occur and no 
mitigation is necessary. 

(f) Less-than-Significant Impact with Mitigation.  The Proposed Project/Action would not 
substantially affect water quality.  As discussed earlier, the construction of the Proposed 
Project/Action could result in minor, temporary, and highly localized soil erosion and siltation 
issues.  However, with the incorporation of Mitigation Measure HWQ-1 above, potential 
impacts to water quality would be reduced to less-than-significant levels. 

(g) No Impact.  The Proposed Project/Action would not redirect flood flows or otherwise place 
housing within a 100-year flood hazard area.  No impact is expected and no mitigation is required 
or necessary. 

(h) Less-than-Significant Impact.  The Proposed Project/Action would generally not place exposed 
structures within a 100-year flood hazard area. The pipeline facilities would be primarily located 
underground and out of the 100-year flood hazard area.  The proposed pipeline alignment would 
cross a local creek and would be hung on the side of the existing bridges that could be within the 
100-year flood zone.  However, this potential impact is regarded as less than significant and no 
mitigation is required. 

(i) No Impact.  The Proposed Project/Action would not expose people or structures to a significant 
risk of loss, injury, or death involving flooding; including flooding as a result of a failure of a 
levee or dam.  No impacts are likely or anticipated. 
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(j) No Impact.  The Proposed Project/Action would not expose people or structures to a significant 
risk of loss, injury, or death involving a seiche or tsunami.  In addition, the Proposed 
Project/Action area is essentially level, with minimal to no potential hazards from mudflows.  No 
impacts are likely or anticipated. 
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3.9 Land Use and Planning 
  Less Than  
  Significant 
 Potentially With Less Than 
 Significant Mitigation Significant No 
    Impact     Incorporation     Impact     Impact 
 
Would the Proposed Project/Action: 

 a) Physically divide an established community?     
 
 b) Conflict with any applicable land use plan, policy, 

or regulation of an agency with jurisdiction over 
the Project (including, but not limited to the 
general plan, specific plan, local coastal program, 
or zoning ordinance) adopted for the purpose of 
avoiding or mitigating an environmental effect?     

 
 c) Conflict with any applicable habitat conservation 

plan or natural community conservation plan?     
 

Discussion 

(a) No Impact.  The Proposed Project/Action would not physically divide an established community.  
The Proposed Project/Action is located in Napa County and within a small portion of the City of 
Napa. The Proposed Project/Action would be primarily constructed primarily within and under 
existing roadways within the District. The Proposed Project/Action would not result in a 
disruption, physical division, or isolation of existing residential or open space areas.  As a result, 
no impacts are likely or anticipated. 

(b) No Impact.  The Proposed Project/Action would be constructed primarily within and under 
existing roadways within the District. The Proposed Project/Action would not conflict with any 
applicable land use plan, policy, or regulation of an agency with jurisdiction over the Project area. 
In fact, the Napa Sanitation District and Napa County have developed strategic plans and policies 
to encourage the use of recycled water.  Therefore, no impacts are anticipated and no mitigation is 
required. 

(c) No Impact.   The Proposed Project/Action would not conflict with the provisions of an adopted 
Habitat Conservation Plan, Natural Conservation Community Plan, or other approved local, 
regional, or state habitat conservation plan.  As stated above, the Proposed Project/Action would 
be constructed primarily within existing roadways within the District. For this reason, no impact 
is expected. 
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3.10   Mineral Resources 
  Less Than  
  Significant 
 Potentially With Less Than 
 Significant Mitigation Significant No 
    Impact     Incorporation     Impact     Impact 
 
Would the Proposed Project/Action: 

 a) Result in the loss of availability of a known 
mineral resource that would be of value to the 
region and the residents of the state?     

 
 b) Result in the loss of availability of a locally-

important mineral resource recovery site 
delineated on a local general plan, specific plan or 
other land use plan?     

 
 

Discussion 

 

(a) No Impact. The Proposed Project/Action site is not located on a site that is identified as a 
significant source of mineral resources.  Specifically, the Proposed Project/Action is not located 
in an area identified as containing mineral resources classified MRZ-2 by the State geologist that 
would be of value to the region and the residents of the state. As a result, the Proposed 
Project/Action would not result in the loss of availability of known mineral resources; therefore, 
no impact is expected.  No mitigation is required. 

(b) No Impact.  The Napa County General Plan does not identify any locally important mineral 
resources or recovery sites in the Proposed Project/Action’s area.  Further, as discussed in (a), the 
Proposed Project/Action would be unlikely to result in the loss of availability of a mineral 
resource deposit that has been identified as a mineral resource of value.  Therefore, no adverse 
impacts are anticipated and no mitigation is required. 
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3.11   Noise 
  Less Than  
  Significant 
 Potentially With Less Than 
 Significant Mitigation Significant No 
    Impact     Incorporation     Impact     Impact 
 
Would the Proposed Project/Action result in: 

 a) Exposure of persons to or generation of noise 
levels in excess of standards established in the 
local general plan or noise ordinance, or 
applicable standards of other agencies?     

 
 b) Exposure of persons to or generation of excessive 

groundborne vibration or groundborne noise 
levels?     

 
 c) A substantial permanent increase in ambient noise 

levels in the Project vicinity above levels existing 
without the Project?     

 
 d) A substantial temporary or periodic increase in 

ambient noise levels in the Project vicinity above 
levels existing without the Project?     

 
 e) For a project located within an airport land use 

plan or, where such a plan has not been adopted, 
within two miles of a public airport or public use 
airport, would the Project expose people residing 
or working in the Project area to excessive noise 
levels?     

 
 f) For a project within the vicinity of a private 

airstrip, would the Project expose people residing 
or working in the Project area to excessive noise 
levels?     

 

 

Discussion 
(a) Less-than-Significant Impact with Mitigation.  The Proposed Project/Action is located in a 

rural area with limited potential for sensitive receptors. The nearest existing sensitive receptors to 
the project site are residences along the proposed pipeline alignment. The Proposed 
Project/Action has the potential to generate noise during the construction phase through the use of 
equipment and construction vehicle trips.  Once constructed, the Proposed Project/Action would 
not create any new sources of operational noise. Therefore, operation of the pipeline would not 
result in noise impacts. Construction of the Proposed Project/Action would generate temporary 
and intermittent noise. Noise levels would fluctuate depending on the particular type, number, 
and duration of use of various pieces of construction equipment.  
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Back-up beepers associated with trucks and equipment used for material loading and unloading at 
the staging area would generate significantly increased noise levels over the ambient noise 
environment in order to be discernable and protect construction worker safety as required by 
OSHA (29 CFR 1926.601 and 29 CFR 1926.602). Residences in the vicinity of the staging area 
would thus be exposed to these elevated noise levels.  

Construction activities associated with the project would be temporary in nature and related noise 
impacts would be short-term. However, since construction activities could substantially increase 
ambient noise levels at noise-sensitive locations, construction noise could result in potentially 
significant, albeit temporary, impacts to sensitive receptors. Compliance with the Napa County 
noise ordinance and implementation of the following mitigation measures is expected to reduce 
impacts related to construction noise, to a less-than-significant level. The following mitigation 
measures are proposed: 

Mitigation Measure NOI-1:  Limit Construction Hours.  Construction activities will 
be limited to the least noise-sensitive times and will comply with both the Napa County 
and the City of Napa noise ordinances. Construction, alteration, repair or land 
development activities shall be allowed on weekdays between the hours of 7 a.m. and 7 
p.m., on Saturdays between the hours of 8 a.m. and 5 p.m. No construction shall be 
permitted on Sundays. 

Mitigation Measure NOI-2:  Locate Staging Areas away from Sensitive Receptors. 
The District’s construction specification shall require that the contractor select staging 
areas as far as feasibly possible from sensitive receptors. 

Mitigation Measure NOI-3:  Maintain Mufflers on Equipment.  The District’s 
construction specifications shall require the contractor to maintain all construction 
equipment with manufacturer’s specified noise-muffling devices. 

Mitigation Measure NOI-4:  Idling Prohibition and Enforcement.  The District shall 
prohibit and enforce unnecessary idling of internal combustion engines.  In practice, this 
would mean turning off equipment if it will not be used for five or more minutes. 

Mitigation Measure NOI-5:  Equipment Location and Shielding.  Locate all 
stationary noise-generating construction equipment such as air compressors as far as 
possible from homes and businesses. 

With the incorporation of the above mitigation measures, noise impacts would be considered less-
than-significant. 

(b) Less-than-Significant Impact with Mitigation.  Operation of the Proposed Project/Action 
would not result in exposing people to or generating excessive groundborne vibration or noise 
impacts.  Construction of the Proposed Project/Action could likely result in minor and temporary 
increases in groundborne vibration or noise. However, construction activities would be temporary 
and is not considered to be significant.  With the incorporation of Mitigation Measures NOI-1 
through NOI-5 impacts associated with the exposure of persons to or generation of excessive 
groundborne vibration or groundborne noise levels would be reduced to a less-than-significant 
level. 

(c) No Impact. The operation of the Proposed Project/Action would not increase noise in and around 
the Project area.  Once constructed, the operation of the pipeline facilities would not result in any 
noise.  The Proposed Project/Action would not cause a permanent increase in ambient noise 
levels in the project vicinity above levels existing without the Project. Therefore, this impact is 
considered less-than-significant and no mitigation is required.  
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(d) Less-than-Significant Impact with Mitigation.  Project construction activities may lead to a 
temporary increase in ambient noise levels in the project vicinity above levels existing without 
the project.  With the implementation of Mitigation Measures NOI-1 through NOI-5 impacts 
resulting in a substantial temporary or periodic increase in ambient noise levels in the project 
vicinity above levels existing without the project would be reduced to a less-than-significant 
level. 

(e) Less-than-Significant Impact.  The Proposed Project/Action is located within two miles of the 
Napa County Airport.  However, construction and/or operation of the Proposed Project/Action 
would not adversely affect an airport or airport operations, including, noise, take-offs, landings, 
flight patterns, safety, light, navigation, or communications between aircraft and the control tower 
within the Project area.  The Proposed Project/Action would not expose people residing or 
working in the Project area to excessive noise levels. Any potential impacts are considered to be 
less than significant.  No specific mitigation is required. 

(f) Less-than-Significant Impact.  The Proposed Project/Action is located within two miles of the 
Napa County Airport.  In addition, there might be private airstrips in the vicinity of the Proposed 
Project/Action.  However, construction and/or operation of the Proposed Project/Action would 
not adversely affect an airport or airport operations, including, noise, take-offs, landings, flight 
patterns, safety, light, navigation, or communications between aircraft and the control tower 
within the Project area.  The Proposed Project/Action would not expose people residing or 
working in the Project area to excessive noise levels. Any potential impacts are considered to be 
less than significant.  No specific mitigation is required. 
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3.12   Population and Housing 
  Less Than  
  Significant 
 Potentially With Less Than 
 Significant Mitigation Significant No 
    Impact     Incorporation     Impact     Impact 
 
Would the Proposed Project/Action: 

 a) Induce substantial population growth in an area, 
either directly (for example, by proposing new 
homes and businesses) or indirectly (for example, 
through extension of roads or other 
infrastructure)?     

 
 b) Displace substantial numbers of existing housing, 

necessitating the construction of replacement 
housing elsewhere?     

 
 c) Displace substantial numbers of people 

necessitating the construction of replacement 
housing elsewhere?     

 

Discussion 

 

(a) No Impact.  The Proposed Project/Action would not induce population growth either directly or 
indirectly. The Proposed Project/Action would be to serve the District with approximately 1,300 
afy of non-potable tertiary treated water for irrigation purposes.  This would help supplement the 
District’s current groundwater supplies, but would not be a sufficient supply to induce urban 
growth in the area.  In addition, construction, operation, and maintenance would not result in any 
substantial increase in numbers of permanent workers/employees.  Therefore, no impacts are 
anticipated and no mitigation is required. 

(b) No Impact.  The Proposed Project/Action would not result in displacing substantial numbers of 
existing housing or necessitating the construction of replacement housing elsewhere.  The 
Proposed Project/Action would be constructed within existing roadways and/or utility corridors 
within commercial, industrial, and residential zonings within the District. Construction of the 
Proposed Project/Action would avoid the need to demolish any existing houses and would not 
affect any other housing structures.  As a result, the Proposed Project/Action would not displace 
existing housing, and therefore, no impacts are anticipated. 

(c) No Impact.  The Proposed Project/Action would not displace substantial numbers of people 
necessitating the construction of replacement housing elsewhere. The Proposed would be 
constructed within existing roadways within the District. Construction of the Proposed 
Project/Action would avoid the need to demolish existing housing and other housing structures. 
As a result, the Proposed Project/Action is not expected to displace people from their homes. 
Therefore, no impacts are anticipated. 
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3.13   Public Services 
  Less Than  
  Significant 
 Potentially With Less Than 
 Significant Mitigation Significant No 
    Impact     Incorporation     Impact     Impact 
 
 a) Would the Project result in substantial adverse 

physical impacts associated with the provision of 
new or physically altered governmental facilities, 
need for new or physically altered governmental 
facilities, the construction of which could cause 
significant environmental impacts, in order to 
maintain acceptable service ratios, response times, 
or other performance objectives for any of the 
public services: 

 Fire protection?     

 Police protection?     

 Schools?     

 Parks?     

 Other public facilities?     
 

Discussion 

(a) No Impact.  The Proposed Project/Action will not generate population growth and the operation 
and maintenance of the Proposed Project/Action would not be labor intensive. In addition, the 
Proposed Project/Action would not increase the demand for the kinds of public services that 
would support new residents, such as schools, parks, fire, police, or other public facilities.  As a 
result, no impacts are anticipated and no mitigation is required. 
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3.14   Recreation 
  Less Than  
  Significant 
 Potentially With Less Than 
 Significant Mitigation Significant No 
    Impact     Incorporation     Impact     Impact 
 
 a) Would the Project increase the use of existing 

neighborhood and regional parks or other 
recreational facilities such that substantial physical 
deterioration of the facility would occur or be 
accelerated?     

 
 b) Does the Project include recreational facilities or 

require the construction or expansion of 
recreational facilities which might have an adverse 
physical effect on the environment?     

 

 

Discussion 

 

(a) No Impact.  The Proposed Project/Action will not contribute to population growth.  Therefore, 
the Proposed Project/Action will not increase the use of existing neighborhood and regional parks 
or other recreational facilities such that substantial physical deterioration of the facility would 
occur or be accelerated.  As a result, no impact is expected and no mitigation is required. 

(b) No Impact.  The Proposed Project/Action does not include or require construction or expansion 
of recreational facilities.  Furthermore, as discussed in (a), the Proposed Project/Action will not 
increase the demand for recreational facilities.  As a result, no impact is expected and no 
mitigation is required. 
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3.15   Socioeconomics 
  Less Than  
  Significant 
 Potentially With Less Than 
 Significant Mitigation Significant No 
    Impact     Incorporation     Impact     Impact 
 
Would the Project/Action: 

 a) Result in any adverse socioeconomic effects?     
 
 b) Conflict with Executive Order 12898 

(Environmental Justice) policies?     
 
 c) Affect Indian Trust Assets?     
 

Discussion 

 

(a) No Impact.  The Proposed Project/Action would not have any adverse socioeconomic effects.  
The Proposed Project/Action would involve the construction and operation of a recycled water 
system to supplement the Districts surface and groundwater supplies.  This would ensure a 
reliable, long-term water supply that would help support the existing and future agricultural 
activities within the District and which would be considered a beneficial socioeconomic effect.  
The Proposed Project/Action would result in a land-based assessment throughout the District that 
could have a negative socioeconomic effect within the District.  However, the development of 
this water supply could have a beneficial impact to future water service fees by reducing the need 
to pursue more expensive future water supplies.  In addition, the District would have to go 
through a Proposition 218 process where landowners would have to cast ballots before any 
additional assessments can be levied.  The District is pursuing several funding mechanisms that 
would include applying for state and federal grants and loans to help reduce the cost of the 
project.  In addition, the District would repay any loans by charging a fee to users for the use of 
the recycled water. It is assumed that the project costs would result in an increase in costs.  
However, the additional project costs would not adversely affect any minority or low-income 
populations and/or adversely alter the socioeconomic conditions of populations that reside within 
the District.  As a result, the Proposed Project/Action would not have any adverse socioeconomic 
effects. 

(b) No Impact. Executive 12898 requires each federal agency to achieve environmental justice as 
part of its mission, by identifying and addressing disproportionately high and adverse human 
health on environmental effects, including social and economic effects of its programs, policies, 
and activities on minority populations and low-income populations of the United States.  The 
Proposed Project/Action would involve the construction and operation of a recycled water system 
to deliver supplemental water to the region to help protect and enhance the existing agricultural 
practices within the District.  The Proposed Project/Action would primarily occur in existing 
roadways in a sparsely populated rural agricultural area.  The Proposed Project/Action does not 
propose any features that would result in disproportionate adverse human health or environmental 
effects, have any physical effects on minority or low-income populations, and/or alter 
socioeconomic conditions of populations that reside or work within the District and vicinity.  
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(c) No Impact.  The Proposed Project/Action would not have any adverse effects on Indian Trust 
Assets (ITA).  ITAs are legal interests in property or rights held by the United States for Indian 
Tribes or individuals.  Trust status originates from rights imparted by treaties, statutes, or 
executive orders.  Examples of ITAs are lands, including reservations and public domain 
allotments, minerals, water rights, hunting and fishing rights, or other natural resources, money or 
claims.  Assets can be real property, physical assets, or intangible property rights.  ITAs cannot be 
sold, leased, or otherwise alienated without federal approval.  ITAs do not include things in which 
a tribe or individuals have no legal interest such as off-reservation sacred lands or archaeological 
sites in which a tribe has no legal property interest.  No ITAs have been identified within the 
District and in the construction areas of the Proposed Project/Action.  As a result, the 
Proposed/Action would have no adverse effects on ITAs. 
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3.16   Traffic and Transportation 
  Less Than  
  Significant 
 Potentially With Less Than 
 Significant Mitigation Significant No 
    Impact     Incorporation     Impact     Impact 
 
Would the Proposed Project/Action: 

 a) Cause an increase in traffic, which is substantial in 
relation to the existing traffic load and capacity of 
the street system (i.e., result in a substantial 
increase in either the number of vehicle trips, the 
volume-to-capacity ratio on roads, or congestion at 
intersections)?     

 b) Exceed, either individually or cumulatively, a 
level of service standard established by the county 
congestion management agency for designated 
roads or highways?     

 c) Result in a change in air traffic patterns, including 
either an increase in traffic levels or a change in 
location which results in substantial safety risks?     

 d) Substantially increase hazards due to a design 
feature (e.g., sharp curves or dangerous 
intersections) or incompatible uses (e.g., farm 
equipment)?     

 e) Result in inadequate emergency access?     

 f) Result in inadequate parking capacity?     

 g) Conflict with adopted policies, plans, or programs 
supporting alternative transportation (e.g., bus 
turnouts, bicycle racks)?     

 

Discussion 

 

(a) Less-than-Significant Impact with Mitigation. The Proposed Project/Action would be 
primarily constructed within existing roadways within the District. Construction would 
temporarily disrupt transportation and circulation patterns in the vicinity of the project thus 
disrupting local vehicle, bicycle, and pedestrian traffic along the haul route. Although 
construction-generated traffic would be temporary during peak excavation and earthwork 
activities, average daily truck trips would be 40 round-trip truck trips per day.  The primary 
impacts from the movement of trucks would include short-term and intermittent lessening of 
roadway capacities due to slower movements and larger turning radii of the trucks compared to 
passenger vehicles. The following mitigation measures are proposed: 
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Mitigation Measure TRA-1:  Prepare and Implement Traffic Control Plan.  As is 
consistent with existing policy, the District shall require the contractor to prepare and 
implement effective traffic control plans to show specific methods for maintaining traffic 
flows.  Examples of traffic control measures to be considered include:  1) use of flaggers 
to maintain alternating one-way traffic while working on one-half of the street; 2) use of 
advance construction signs and other public notices to alert drivers of activity in the area; 
3) use of “positive guidance” detour signing on alternate access streets to minimize 
inconvenience to the driving public; 4) provisions for emergency access and passage; and 
5) designated areas for construction worker parking.   

Mitigation Measure TRA-2: Return Roads to Pre-construction Condition. Following 
construction, the District shall ensure that road surfaces that are damaged during 
construction are returned to their pre-construction condition or better. 

With the incorporation of the above mitigation measures, potential temporary impacts are 
considered to be less-than-significant. 

(b) Less-than-Significant Impact with Mitigation.  As discussed above in (a), construction 
activities of the Proposed Project/Action may result in increased vehicle trips.  This could 
temporarily exceed, either individually or cumulatively, existing level of service standards.  
However, the Proposed Project/Action would not result in any long-term degradation in operating 
conditions or level of service on any project roadways. With the implementation of Mitigation 
Measure TRA-1 impacts associated with exceeding level of service standards would be reduced 
to a less-than-significant level. 

(c) No Impact.  The Proposed Project/Action does not involve use of air transit, nor is it expected to 
cause any change in air traffic patterns.  No impact is expected and no mitigation is required. 

(d) No Impact.  The Proposed Project/Action does not propose to make changes to roadways that 
would create road hazards or alter design features developed to mitigate such hazards.  No 
impacts are expected and no mitigation is required. 

(e) Less-than-Significant Impact with Mitigation.  The Proposed Project/Action would have 
temporary effects on traffic flow, due to added truck traffic during construction which could 
result in delays for emergency vehicle access in the vicinity of the project. Implementation of 
Mitigation Measure TRA-1 would require the contractor to establish methods for maintaining 
traffic flow in the project vicinity and minimizing disruption to emergency vehicle access to land 
uses along the truck route. Implementation of Mitigation Measure TRA-1 would also ensure 
potential impacts associated with temporary effects on emergency access would be mitigated to a 
less-than-significant level. 

(f) Less-than-Significant Impact.  Project-related construction activities would require additional 
parking for workers and equipment on a temporary basis. However, sufficient space exists within 
the construction easement to accommodate parking needs for construction workers and 
equipment. As a result, no impacts are anticipated and no mitigation is required. 

(g) Less-than-Significant Impact.  The construction activities associated with the Proposed 
Project/Action would be short term and would not conflict with adopted policies, plans, or 
programs supporting alternative transportation.  Also once constructed, the Proposed 
Project/Action would not conflict with adopted policies, plans, or programs supporting alternative 
transportation. Any short-term effects would be considered less than significant.  
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3.17   Utilities and Service Systems 
 

 
  Less Than  
  Significant 
 Potentially With Less Than 
 Significant Mitigation Significant No 
    Impact     Incorporation     Impact     Impact 
 
Would the Proposed Project/Action: 

 a) Exceed waste water treatment requirements of the 
applicable Regional Water Quality Control Board?     

 
 b) Require or result in the construction of new water 

or waste water treatment facilities or expansion of 
existing facilities, the construction of which could 
cause significant environmental effects?     

 
 c) Require or result in the construction of new storm 

water drainage facilities or expansion of existing 
facilities, the construction of which could cause 
significant environmental effects?     

 
 d) Have sufficient water supplies available to serve 

the Project from existing entitlements and 
resources, or are new or expanded entitlements 
needed?     

 
 e) Result in a determination by the waste water 

treatment provider which serves or may serve the 
Project that it has adequate capacity to serve the 
Project’s projected demand in addition to the 
provider’s existing commitments?     

 
 f) Be served by a landfill with sufficient permitted 

capacity to accommodate the Project’s solid waste 
disposal needs?     

 
 g) Comply with federal, state, and local statutes and 

regulations related to solid waste?     
 
 

Discussion 

(a) No Impact.  The Proposed Project/Action would not exceed wastewater treatment requirements 
of the applicable Regional Water Quality Control Board. Therefore, no impacts are anticipated 
and no mitigation is required.  

(b) Less-than-Significant Impact.  The Proposed Project/Action would involve the construction of a 
water recycling system to serve the District. NSD’s existing Soscol WWTP has the necessary 
capacity to serve this Proposed Project and therefore would not require or result in the 
construction of new water or wastewater treatment facilities or expansion of existing facilities. 
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Any impacts associated with the construction and/or operations are considered to be less than 
significant and no additional mitigation is required.  

(c) No Impact.  The Proposed Project/Action would not require or result in the construction of 
additional off-site storm water drainage facilities. Therefore, no impacts are expected and no 
mitigation is required. 

(d) Less-than-Significant Impact.  Under the Proposed Project/Action the District will be receiving 
tertiary treated water from NSD’s existing Soscol WWTP.  This would be a new water supply 
and would require the District purchasing this new water supply from NSD. However, any 
impacts are considered to be less than significant and no mitigation is required. 

(e) Less-than-significant Impact.  Under the Proposed Project/Action, the District will be receiving 
tertiary treated water from NSD’s existing Soscol WWTP.  This would require upgrading NSD’s 
tertiary filtration system.  However, any impacts are considered to be less than significant and no 
mitigation is required.  

(f) No Impact.  Construction and operation of the Proposed Project/Action would not generate a 
significant amount of solid wastes. Solid	   waste	   from	   Napa	   is	   primarily	   landfilled	   at	   four	  
facilities	  in	  the	  region,	  Keller	  Canyon,	  Clover	  Flat,	  Potrero	  Hills,	  and	  Redwood	  Sanitary.	  As	  of	  
May	  2010,	  the	  four	  landfills	  collectively	  have	  more	  than	  87	  million	  cubic	  yards	  of	  remaining	  
capacity. No impacts are expected to existing landfills and no mitigation is required. 

 
(g) No Impact.  The Proposed Project/Action would comply with all relevant federal, state, and local 

statutes and regulations related to solid waste.  Therefore, there are no anticipated impacts and no 
mitigation is required. 
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3.17 Mandatory Findings of Significance 

 

Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 

Incorporation 

Less Than 
Significant 

Impact No Impact 

 

Would the Proposed Project/Action: 

    

a) Have the potential to degrade the quality of 
the environment, substantially reduce the 
habitat of a fish or wildlife species, cause a 
fish or wildlife population to drop below 
self-sustaining levels, threaten to eliminate 
a plant or animal community, reduce the 
number or restrict the range of a rare or 
endangered plant or animal, or eliminate 
important examples of the major periods of 
California history or prehistory? 

    

b) Have impacts that would be individually 
limited, but cumulatively considerable?  
(“Cumulatively considerable” means that 
the incremental effects of a project are 
considerable when viewed in connection 
with the effects of past projects, the effects 
of other current projects, and the effects of 
probable future projects.) 

    

c) Have environmental effects that would 
cause substantial adverse effects on human 
beings, either directly or indirectly? 

    

Discussion 

(a) Less-than-Significant Impact with Mitigation.  With the incorporation of the previously 
identified mitigation measures, the Proposed Project/Action will not substantially degrade the 
quality of the environment, reduce the habitat of a fish or wildlife species, cause a fish or wildlife 
population to drop below self-sustaining levels, threaten to eliminate a plant or animal community, 
reduce the number or restrict the range of a rare or endangered plant or animal, or eliminate 
important examples of the major periods of California history or prehistory.  Any impacts from the 
Proposed Project/Action in these areas are considered here to be less-than-significant with the 
implementation and incorporation of the above mentioned mitigation measures. 

(b) Less-than-Significant Impact with Mitigation.  In accordance with CEQA Guidelines Section 
15183, the environmental analysis in this Initial Study was conducted to determine if there were 
any project-specific effects as a result of the Proposed Project/Action. No direct project-specific 
significant effects were identified that could not be mitigated to a less-than-significant level. 
Mitigation Measures incorporated herein mitigate any potential contribution to cumulative (as well 
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as direct) impacts associated with these environmental issues. Therefore, the Proposed 
Project/Action does not have impacts that are individually limited, but cumulatively considerable.  

(c) Less-than-Significant Impact with Mitigation.  As a result of mitigation included in this 
environmental document, the Proposed Project/Action would not result in substantial adverse 
effects to humans, either directly or indirectly.  
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Chapter 4 Determination:   
On the basis of this initial evaluation for the Los Carneros Recycled Water Pipeline Project: 
 

 I find that the Proposed Project/Action COULD NOT have a significant effect on the 
environment, and a NEGATIVE DECLARATION will be prepared. 

  
 I find that although the Proposed Project/Action could have a significant effect on the 

environment, there will not be a significant effect in this case because revisions in the Project 
have been made by or agreed to by the District.  A MITIGATED NEGATIVE DECLARATION 
will be prepared.   

  
 I find that the Proposed Project/Action MAY have a significant effect on the environment, and 

an ENVIRONMENTAL IMPACT REPORT is required. 
  

 I find that the Proposed Project/Action MAY have a “potentially significant impact” or 
“potentially significant unless mitigated” impact on the environment, but at least one effect 1) 
has been adequately analyzed in an earlier document pursuant to applicable legal standards, and 
2) has been addressed by mitigation measures based on the earlier analysis as described on 
attached sheets.  An ENVIRONMENTAL IMPACT REPORT is required, but it must analyze 
only the effects that remain to be addressed.   

  
 I find that although the Proposed Project/Action could have a significant effect on the 

environment, because all potentially significant effects (a) have been analyzed adequately in an 
earlier EIR or NEGATIVE DECLARATION pursuant to applicable standards, and (b) have been 
avoided or mitigated pursuant to that earlier EIR or NEGATIVE DECLARATION, including 
revisions or mitigation measures that are imposed upon the Proposed Project/Action, nothing 
further is required.  

 
 
 

     

  

     

  
Signature  Date 
 
John Stewart  LCWD, District President  
Printed Name Title 
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Road Construction Emissions Model, Version 6.3.2  

Emission Estimates for -> Total Exhaust Fugitive Dust Total Exhaust Fugitive Dust
Project Phases (English Units) ROG (lbs/day) CO (lbs/day) NOx (lbs/day) PM10 (lbs/day) PM10 (lbs/day) PM10 (lbs/day) PM2.5 (lbs/day) PM2.5 (lbs/day) PM2.5 (lbs/day) CO2 (lbs/day)

Grubbing/Land Clearing 9.9                     39.2                   47.0                   12.8                   2.8                     10.0                   4.6                     2.5                     2.1                     6,298.8              
Grading/Excavation 11.7                   58.6                   58.4                   13.5                   3.5                     10.0                   5.2                     3.1                     2.1                     8,674.8              
Drainage/Utilities/Sub-Grade 9.9                     39.4                   44.7                   13.0                   3.0                     10.0                   4.8                     2.7                     2.1                     6,069.5              
Paving 8.6                     33.8                   31.7                   2.7                     2.7                     -                     2.4                     2.4                     -                     4,288.5              
Maximum (pounds/day) 11.7                   58.6                   58.4                   13.5                   3.5                     10.0                   5.2                     3.1                     2.1                     8,674.8              
Total (tons/construction project) 1.4                     6.0                     6.3                     1.5                     0.4                     1.1                     0.6                     0.4                     0.2                     897.8                 

    Notes:                     Project Start Year -> 2014
Project Length (months) -> 12

Total Project Area (acres) -> 6
Maximum Area Disturbed/Day (acres) -> 1

Total Soil Imported/Exported (yd3/day)-> 310

 
Emission Estimates for -> Total Exhaust Fugitive Dust Total Exhaust Fugitive Dust

Project Phases (Metric Units) ROG (kgs/day) CO (kgs/day) NOx (kgs/day) PM10 (kgs/day) PM10 (kgs/day) PM10 (kgs/day) PM2.5 (kgs/day) PM2.5 (kgs/day) PM2.5 (kgs/day) CO2 (kgs/day)

Grubbing/Land Clearing 4.5                     17.8                   21.4                   5.8                     1.3                     4.5                     2.1                     1.2                     0.9                     2,863.1              
Grading/Excavation 5.3                     26.6                   26.5                   6.1                     1.6                     4.5                     2.3                     1.4                     0.9                     3,943.1              
Drainage/Utilities/Sub-Grade 4.5                     17.9                   20.3                   5.9                     1.4                     4.5                     2.2                     1.2                     0.9                     2,758.9              
Paving 3.9                     15.3                   14.4                   1.2                     1.2                     -                     1.1                     1.1                     -                     1,949.3              
Maximum (kilograms/day) 5.3                     26.6                   26.5                   6.1                     1.6                     4.5                     2.3                     1.4                     0.9                     3,943.1              
Total (megagrams/construction project) 1.2                     5.5                     5.7                     1.4                     0.4                     1.0                     0.5                     0.3                     0.2                     814.4                 

    Notes:                     Project Start Year -> 2014
Project Length (months) -> 12

Total Project Area (hectares) -> 2
Maximum Area Disturbed/Day (hectares) -> 0

Total Soil Imported/Exported (meters3/day)-> 237

Total PM10 emissions shown in column F are the sum of exhaust and fugitive dust emissions shown in columns H and I. Total PM2.5 emissions shown in Column J are the sume of exhaust and fugitive dust emissions shown in columns K 
and L.

Los Carneros Recycled Water Pipeline Project

Los Carneros Recycled Water Pipeline Project

PM10 and PM2.5 estimates assume 50% control of fugitive dust from watering and associated dust control measures if a minimum number of water trucks are specified.

PM10 and PM2.5 estimates assume 50% control of fugitive dust from watering and associated dust control measures if a minimum number of water trucks are specified.

Total PM10 emissions shown in column F are the sum of exhaust and fugitive dust emissions shown in columns H and I. Total PM2.5 emissions shown in Column J are the sum of exhaust and fugitive dust emissions shown in columns K 
and L.
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1 .  E X E C U T I V E  S U M M A R Y  

The existing tertiary treatment system at the Sunnyvale Water Pollution Control Plant (WPCP) is used to 
produce both recycled water, which must have a turbidity less than 2 nephelometric turbidity units (NTU), 
and treated effluent for Bay discharge, which must have a turbidity less than 10 NTU. Switching between 
operation modes presents significant operational and compliance monitoring challenges. Under recycled 
water production operation, polymer dose is approximately 1.8 times greater than during Bay discharge mode. 
In addition, the dual media filters (DMF) are backwashed more frequently. We have evaluated a parallel 
recycled water system that would produce 4 million gallons per day (mgd) of recycled water (8 mgd, ultimate). 
A treatment capacity of 4 mgd (8 mgd, ultimate) is in line with the most recent recycled water master plan 
performed in 2000. We performed this evaluation for both the plant replacement and the plant rehabilitation 
scenarios. We identified several Title 22 approved filtration technologies and evaluated them on relative life 
cycle cost, energy consumption, footprint requirement, process maturity and resource consumption. Using 
these criteria, we selected DMF, cloth media filtration and membrane filtration for detailed evaluation which 
included planning level cost estimates. For the plant rehabilitation scenario, we recommend planning for new 
dissolved air flotation (DAF) units followed by DMF. This alternative has a higher present worth value than 
DAF followed by cloth media filters, however we do not recommend assuming that a cloth media system 
downstream of the oxidation pond will be feasible due to uncertainty regarding technology performance. 
Ultimately, pilot testing of this uncertain configuration could lead to a successful execution of the lower cost 
approach but, for prudent planning at this juncture, the cost and consequences of the DMF based system 
should be assumed. In addition, we recommend that the City pilot test DMF filtration (using chemical 
addition) downstream of DAF operating under Bay discharge mode (10-NTU). If successful, this would 
significantly reduce the capital cost by eliminating the need for dedicated DAF units. For the plant 
replacement scenario, where conventional activated sludge treatment could precede cloth filters and result in 
a proven treatment technology configuration, we recommend cloth media filtration, which had the lowest 
cost (capital and operating) of all alternatives. For the plant rehabilitation scenario, two new chlorine contact 
tanks (CCTs) would be required at 4-mgd recycled water capacity; four new CCTs would be required at 8-
mgd recycled water capacity. For the plant replacement, we assumed that a new ultraviolet light (UV) 
disinfection system would be constructed. 

2 .  I N T R O D U C T I O N  

The tertiary treatment system at the Sunnyvale WPCP consists of: DAF and DMF, followed by disinfection. 
Currently, the fixed growth reactors (FGRs) are upstream of the DAF units, however we recommend 
operating them downstream of the DAF units to promote more stable operation as shown in Figure 2-1 (see 
“Nitrification Process Improvements TM”). Tertiary treatment is required for effluent disposal to the San 
Francisco Bay (Bay). During Bay discharge, the effluent turbidity cannot exceed 10 NTU on an instantaneous 
basis. The tertiary treatment system is also used to produce recycled water. During recycled water production, 
turbidity prior to disinfection cannot exceed 2 NTU on a daily average basis. Thus, the tertiary treatment 
system is operated in two distinct operational modes: 1) Bay discharge (or 10 NTU) and 2) recycled water (or 
2 NTU). To meet the more stringent recycled water treatment requirements, polymer dose to the DAF and 
the chlorine dose to disinfection must be increased. Switching between these two operational modes has 
resulted in significant operational challenges for WPCP operations staff.  

The purpose of this technical memorandum (TM) is to summarize the existing tertiary treatment system at 
the WPCP, discuss challenges with current operations, and investigate viable alternatives to increase recycled 
water production to meet future demand. Since recycled water demand is much less than Bay discharge, it 
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6.2.3 Cost Analysis – Plant Rehabilitation Scenario 

Planning level cost estimates were determined to estimate capital and selected operating costs. The cost 
estimate was performed assuming the DMF, DAF and cloth media filters would be constructed with concrete 
tanks; membrane filter equipment would be located on a concrete pad.  These costs are meant to be used to 
compare technologies and should not be used to estimate actual project costs. Table 6-3 presents the capital 
costs associated with each alternative.9 Alternative 3 had the highest capital cost ($5.5 million) followed by 
Alternative 1 ($4.8 million) and Alternative 2 ($3.6 million).  

  
Table 6-3. Comparable Capital Costs for 4-mgd Recycled Water System for the Plant 

Rehabilitation Scenario 

Parameter Alternative 1 
DAF Followed by DMF 

Alternative 2 
DAF followed by Cloth 

Media 

Alternative 3 
Membrane Filters 

DAF $1,928,000 $1,928,000 --- 

Filtration $2,864,000 $1,715,000 $5,495,000 

Total $4,792,000 $3,643,000 $5,495,000 

 

Selected operating costs were determined assuming that 730 million gallons of recycled water would be 
produced per year (or 4-mgd production for 6 months per year which represents projected near-term 
operating condition) (Table 6-4). All alternatives include DAF; therefore, DAF operating costs were not 
included (with the exception of polymer use). The difference in operational costs between the alternatives will 
be determined by the polymer cost, electrical cost, chemical cost for membrane cleaning, and replacement 
cost. The difference in the polymer costs between alternatives is due to the difference in dose; Alternatives 1 
and 2 require a higher dose than Alternative 3. Electrical costs were calculated assuming $0.20/kWhr.10 All 
alternatives have a replacement cost. We assumed 10-year replacement for the membranes; 7-year 
replacement for the cloth media; and 10-year replacement for the granular media. Replacement costs 
represent installed costs, but do not include costs associated with disposal of spent equipment. Maintenance 
costs and parts replacement were not included. 

Alternative 2 has the lowest operation cost ($177,000/yr) due to the low electrical cost and replacement cost 
associated with the cloth media filtration. Alternative 1 operation costs are higher ($206,000/yr) and are due 
to the higher replacement costs associated with the granular media. We assumed a 10-year replacement cycle. 
In reality, this replacement may be less frequent; the existing DMF media is over 20 years old. Alternative 3 
has the highest operating cost ($215,000/yr) because of the chemical requirements and replacement costs 

                                                      
9 Table 6-3 does not include costs for startup, contingency, insurance or bonds. There is no significant civil work 
included (i.e. piles, cut and/or fill, yard piping, demo, landscape, etc.). Allowances were made for above-ground 
interconnecting piping as required.   
10 Electrical costs were determined by estimating the additional natural gas that would be required to operate equipment. 
Current gas costs $1.04/Therm. Assuming a 30 percent efficiency for the engines, this equates to $0.12/kWhr. Increase 
to $0.20/kWhr to account for costs associated with equipment operation and maintenance and to impose additional 
burden on alternatives requiring more electric power, reflecting a Level of Service objective to minimize power use. 
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Attachment B
Summary of Recycled Water System Deliveries and Use at WPCP

Month
Recycled Water 

Produced
Potable Water 

Added at WPCP

Potable Water 
Added at San Lucar 

Storage Tank

Total Volume Into 
Recycled Water 

System1

WPCP Internal 

Usage2

(gallons) (gallons) (gallons) (gallons) (gallons)

Jan-2012 0 25,920 14,603,040 14,628,960 17,258,400
Feb-2012 0 1,440 14,220,000 14,221,440 19,844,600
Mar-2012 0 0 16,452,000 16,452,000 19,713,600
Apr-2012 0 83,520 24,569,280 24,652,800 15,775,200
May-2012 0 499,680 53,179,200 53,678,880 15,883,200
Jun-2012 0 669,600 60,406,560 61,076,160 17,609,800
Jul-2012 0 249,120 59,016,960 59,266,080 18,259,200
Aug-2012 0 312,480 59,459,040 59,771,520 15,828,500
Sep-2012 0 57,600 46,306,080 46,363,680 17,009,300
Oct-2012 0 41,760 30,283,200 30,324,960 18,502,600
Nov-2012 0 144,000 12,322,080 12,466,080 16,876,800
Dec-2012 0 453,600 4,063,680 4,517,280 17,340,500

Total 0 2,538,720 394,881,120 397,419,840 209,901,700

1. All water delivered through the recycled water system in 2012 was potable water.
3. Disinfected secondary recycled water diverted for WPCP process use prior to RW distribution system.  Recycled water used for irrigation 

at the WPCP comes from the RW distribution system and is included in the tabulation of user sites (Attachment B-1).
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Attachment B
Summary of 2013 Recycled Water System Deliveries and Use at WPCP

Month
Recycled Water 

Produced
Potable Water 

Added at WPCP

Potable Water 
Added at San Lucar 

Storage Tank

Total Volume Into 
Recycled Water 

System1

WPCP Internal 

Usage2

(gallons) (gallons) (gallons) (gallons) (gallons)

Jan-2013 0 2,880 7,574,400 7,577,280 18,951,800
Feb-2013 0 303,840 12,198,240 12,502,080 17,128,800
Mar-2013 0 0 26,542,080 26,542,080 20,021,800
Apr-2013 0 285,120 41,320,800 41,605,920 19,461,600
May-2013 0 745,920 57,049,920 57,795,840 16,611,800
Jun-2013 0 0 61,070,400 61,070,400 17,458,600
Jul-2013 0 0 64,709,280 64,709,280 20,448,000
Aug-2013 0 59,040 58,390,560 58,449,600 18,709,900
Sep-2013 0 262,080 47,013,120 47,275,200 17,989,900
Oct-2013 0 138,240 39,139,200 39,277,440 17,648,600
Nov-2013 0 250,560 19,830,240 20,080,800 17,249,800
Dec-2013 0 43,200 15,284,160 15,327,360 17,340,500

Total 0 2,090,880 450,122,400 452,213,280 219,021,100

1. All water delivered through the recycled water system in 2013 was potable water.
3. Disinfected secondary recycled water diverted for WPCP process use prior to RW distribution system.  Recycled water used for irrigation 

at the WPCP comes from the RW distribution system and is included in the tabulation of user sites (Attachment B-1).
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Influent Flow (MGD) Effluent Flow (MGD)
Average Min Max # of Samples Average Min Max # of Samples

January 14.0 13.0 14.6 31 15.3 7.2 18.9 31
February 13.5 10.2 15.8 28 12.3 0.0 22.7 28
March 13.7 12.9 18.4 31 13.8 8.1 22.0 31
April 13.3 12.7 14.4 30 10.5 5.4 12.4 30
May 13.0 12.1 13.5 31 7.0 0.0 11.2 31
June 12.9 12.3 13.4 30 9.3 0.0 18.5 30
July 12.8 11.9 13.4 31 9.6 5.8 19.8 31
August 13.1 12.3 14.1 31 9.3 4.3 10.9 31
September 12.9 12.0 14.2 30 10.6 0.0 18.6 30
October 12.7 11.7 13.5 31 10.6 0.0 18.7 31
November 12.7 10.9 14.5 30 11.6 0.0 18.5 30
December 12.4 11.0 13.1 31 13.6 6.3 19.0 31

2013 13.1 10.2 18.4 365 11.1 0 22.7 365

TSS, Influent (mg/L) TSS, Effluent (mg/L)
Average Min Max # of Samples Average Min Max # of Samples

January 223 138 310 13 10.4 6.1 12.2 13
February 226 88 309 8 12.8 10.5 16.0 8
March 208 105 264 7 12.2 10.6 13.7 7
April 279 229 344 8 9.8 8.1 12.5 9
May 271 153 419 8 8.8 7.1 9.6 9
June 332 185 402 8 9.1 7.0 10.8 8
July 254 120 307 10 8.4 6.8 10.0 10
August 281 212 398 8 10.8 7.2 15.1 8
September 252 151 492 10 8.8 7.1 10.5 11
October 248 196 304 8 8.4 7.1 9.8 8
November 263 205 296 8 9.0 7.5 10.6 8
December 280 148 373 10 9.8 7.0 10.9 10

2013 260 88 492 106 9.9 6.1 16.0 109

Turbidity, Effluent (NTU)
Average Min Max # of Samples

January 8.5 6.5 9.7 31
February 8.1 5.3 9.3 27
March 8.3 7.3 8.9 31
April 7.8 3.1 8.9 30
May 8.1 6.3 9.2 30
June 8.0 6.5 8.8 28
July 7.9 6.6 9.0 31
August 7.9 6.4 8.8 31
September 7.6 6.2 8.6 26
October 8.0 5.4 9.3 28
November 8.1 5.7 9.1 27
December 8.5 7.8 9.6 31

2013 8.1 3.1 9.7 351

Summary Tables - 1



CBOD5 (mg/L), Influent CBOD5 (mg/L), Effluent
Average Min Max # of Samples Average Min Max # of Samples

January 226 168 278 13 4.5 2.5 5.9 13
February 207 161 271 4 5.3 2.7 7.6 4
March 250 175 353 8 3.7 2.9 5.2 8
April 242 153 304 6 4.2 2.6 5.4 6
May 184 116 290 5 5.2 2.7 9.6 5
June 209 179 236 7 5.2 4.1 7.4 7
July 208 142 272 13 4.7 2.4 6.6 13
August 197 115 270 10 4.5 3.8 5.3 10
September 232 161 348 10 5.4 4.3 6.5 11
October 216 164 257 11 6.7 4.1 8.4 11
November 242 205 270 8 6.0 4.2 8.3 8
December 237 133 276 10 7.5 4.9 10.1 10

2013 221 115 353 105 5.2 2.4 10.1 106

pH, Effluent (pH unit)
Average Min Max # of Samples

January 7.3 6.9 7.4 31
February 7.1 6.7 7.3 27
March 7.0 6.8 7.3 31
April 7.1 6.9 7.5 30
May 7.1 6.9 7.2 30
June 7.2 7.0 7.3 28
July 7.3 7.2 7.4 31
August 7.3 7.2 7.8 31
September 7.2 7.1 7.5 26
October 7.2 6.9 7.4 28
November 7.2 6.9 7.5 27
December 7.1 6.8 7.5 31

2013 7.2 6.7 7.8 351

Enterococcus Bacteria, Effluent (MPN/100 mL) Enterococcus 30‐day Geometric Mean  (MPN/100ml)
Geomean Min Max # of Samples Average Min Max # of Samples

January 2.4 < 1.0 43.5 26 ‐‐ 2.4 4.1 31
February 1.0 < 1.0 1.0 21 ‐‐ 1.0 2.3 28
March 1.4 < 1.0 14.8 26 ‐‐ 1.0 1.4 31
April 1.5 < 1.0 4.1 26 ‐‐ 1.3 1.5 30
May 1.4 < 1.0 27.2 26 ‐‐ 1.1 1.5 31
June 5.6 < 1.0 24.9 24 ‐‐ 1.4 5.6 30
July 2.7 < 1.0 13.4 27 ‐‐ 2.2 6.3 31
August 2.2 < 1.0 9.3 26 ‐‐ 2.1 3.2 31
September 2.5 < 1.0 21.3 23 ‐‐ 1.7 2.6 30
October 4.1 1.0 10.9 25 ‐‐ 2.6 4.5 31
November 4.1 < 1.0 20.1 22 ‐‐ 4.0 5.1 30
December 3.3 < 1.0 31.8 27 ‐‐ 2.1 4.0 31

2013 1.0 43.5 299 ‐‐ 1.0 6.3 365

Summary Tables - 2



Effluent Concentrations (mg/l)
City of Sunnyvale

Alo Kauravlla, Lab Manager, 408‐730‐7704, akauravlla@sunnyvale.ca.gov

Quarter of Year 

(Q1, Q2, Q3, Q4 

YYYY) Date

Peak Flow 

Event (Y/N)

TN 

(mg/L)

TDN 

(mg/L)

TKN 

(mg/L)

SKN 

(mg/L)

NO3 

(mg/L)

NO2 

(mg/L)

Total 

NH3 

(mg/L)

Urea* 

(mg/L)

TP 

(mg/L)

TDP 

(mg/L)

DRP** 

(mg/L)

TSS 

(mg/L)

(mm/dd/yyyy)

Ave 

Daily Peak
TKN+NO3+N

O2

SKN+NO3+N

O2

Grab or 

composite Min Max Min Max

Q3 2012 7/12/2012 N 7.64 11.2 20.8 20.1 3.3 2.6 17.5 0.017 0.27 5.48 5.38 5.3 7.11 7.11 22.5 22.5 8.34

Q3 2012 7/24/2012 N 5.81 7.4 25.5 24.7 3 2.2 22.5 0.01 0.182 9.22 9.03 11 7.01 7.01 22.5 22.5 5.16

Q3 2012 8/9/2012 N 6.82 7.7 26.1 25.3 3.1 2.3 23 0.034 0.452 8.5 8 7.3 7.17 7.17 22 22 5.58

Q3 2012 8/27/2012 N 6.26 9.7 25.3 25.0 2.5 2.2 22.8 0.039 0.248 7.7 7.5 6.6 7.04 7.04 20.5 20.5 13.4

Q3 2012 9/6/2012 N 10.3 11 25.5 24.6 3.2 2.3 22 0.277 1.19 8.4 8.2 7.4 6.87 6.87 20 20 13.2

Q3 2012 9/16/2012 N 9.41 9.9 26.1 25.4 3.3 2.6 22.5 0.328 1.63 8.4 8.3 7.9 6.98 6.98 21 21 6.58

Q4 2012 10/18/2012 N 9.21 9.71 32.0 31.0 9.2 8.2 21.6 1.15 7 7.4 7.7 7.2 7.04 7.04 19.5 19.5 7.67

Q4 2012 10/25/2012 N 15.99 19.3 34.2 52.2 21 39 11.5 1.7 19.6 7.1 6.8 6.8 7.32 7.32 15.5 15.5 6.92

Q4 2012 11/8/2012 N 12.59 18 33.4 32.4 19 18 12.3 2.05 18.4 6 6.1 6.6 7.26 7.26 16 16 9.59

Q4 2012 11/20/2012 N 11.19 11.98 32.8 31.8 15 14 15.8 2.02 13.3 5.7 5.7 5.3 7.14 7.14 14.5 14.5 10.7

Q4 2012 12/6/2012 N 6.27 15.92 29.4 29.5 6.8 6.9 21.1 1.53 6.51 4.8 4.7 4.8 6.89 6.89 14.5 14.5 9.59

Q4 2012 12/16/2012 N 19.02 20.07 30.2 29.2 21 20 7.56 1.68 18 4.7 4.4 4.2 7.43 7.43 8.5 8.5 10.4

Q1 2013 1/10/2013 N 18.1 23.7 29.7 26.7 20 17 8.3 1.35 21.6 4.4 3.8 3.6 7.37 7.37 9 9 8.75

Q1 2013 1/15/2013 N 9.33 10.3 28.1 29.1 11 12 15.6 1.49 10.2 4.1 3.7 3.7 7.17 7.17 6 6 11.8

Q1 2013 1/24/2013 Y 18.7 19.4 28.2 28.2 17 17 9.9 1.3 15.1 4.4 4.1 3.5 7.29 7.29 11 11 9.62

Q1 2013 2/7/2013 N 5.72 11.1 32.0 27.9 6.7 2.6 24.3 1.02 4.9 4 4.4 4.1 6.83 6.83 10.5 10.5 10.5

Q1 2013 2/14/2013 Y 18.3 23.8 28.1 26.1 14 12 12.2 1.86 13 4.1 3.9 3.7 7.27 7.27 11 11 13.9

Q1 2013 2/26/2013 N 6.18 6.8 29.3 28.4 1.9 0.94 27.4 0.044 0.11 4.1 3.9 3.4 6.94 6.94 11.5 11.5 11.3

Q1 2013 3/21/2013 N 12.3 17.2 26.6 24.9 5.4 3.7 18.2 2.99 3.57 4.1 3.8 3.5 6.98 6.98 13.5 13.5 12.9

Q1 2013 3/26/2013 N 10.3 15.8 26.6 26.5 1.4 1.3 24.9 0.314 0.17 3.7 3.5 3.5 7.03 7.03 14 14 13.7

Q2 2013 4/11/2013 N 11.7 11.8 26.317 25.6 2.1 1.4 24 0.217 0.12 2.4 2.3 2.3 6.93 6.93 18 18 8.12

Q2 2013 4/16/2013 N 9.48 11.8 20.9 19.9 3.7 2.7 16 1.2 1.46 2.3 2.2 1.9 7.07 7.07 13.5 13.5 9

Q2 2013 5/5/2013 N 6.87 9.3 24.6 23.3 6.2 4.9 17.8 0.6 2.73 5.7 5.7 5.6 7.12 7.12 21.5 21.5 9.62

Q2 2013 5/19/2013 N 7.2 7.9 18.014 16.3 3.3 1.6 14.7 0.014 0.18 5.9 5.7 5.5 7.11 7.11 20 20 7.12

Q2 2013 6/13/2013 N 8.82 8.9 16.909 14.3 2.8 0.22 14.1 0.009 0.092 6.6 6.5 6.3 7.16 7.16 20.5 20.5 9.25

Q2 2013 6/20/2013 N 9.67 9.9 17.417 15.9 4.2 2.7 13.2 0.017 0.21 6 5.6 5.7 7.11 7.11 18.5 18.5 9.38

Q3 2013 7/9/2013 N 5.77 9.6 15.209 13.8 3.7 2.3 11.5 0.009 0.114 6.1 6.1 6.2 7.33 7.33 22.1 22.1 8.62

Q3 2013 7/23/2013 N 8.6 9.4 13.964 11.7 4.5 2.2 9.39 0.074 0.269 4.8 4.6 4.6 7.23 7.23 21.6 21.6 10

Q3 2013 8/8/2013 N 8.77 9.73 10.802 8.90 4.2 2.3 6.57 0.032 0.302 4.3 4 3.9 7.34 7.34 21.1 21.1 10.2

Q3 2013 8/20/2013 N 9.69 11 8.911 7.61 3.3 2 5.6 0.011 0.18 6.9 7 3.4 7.21 7.21 23.6 23.6 12

Q3 2013 9/8/2013 N 7.51 11.3 10.076 8.68 3.8 2.4 6.24 0.036 0.245 3.8 3.6 3.5 7.22 7.22 23.1 23.1 7.08

Q3 2013 9/19/2013 N 17.3 20.1 11.262 9.06 4.5 2.3 6.56 0.202 0.71 3.9 3.5 3.6 7.31 7.31 20.1 20.1 9.33

Q4 2013 10/10/2013 N 6.73 14.9 12.48 10.3 4.6 2.4 7.52 0.36 0.72 4.2 3.8 3.8 7.27 7.27 17.5 17.5 9.75

Q4 2013 10/20/2013 N 17.4 25 15.34 14.7 6.1 5.5 8.55 0.69 1.5 5.3 5 4.5 7.13 7.13 18.5 18.5 7.42

Q4 2013 11/14/2013 N 11.2 23.8 21.4 18.7 6.6 3.9 13.6 1.2 3.21 7.6 7.2 6.2 7.11 7.11 16.5 16.5 9.2

Q4 2013 11/17/2013 N 13.2 13.9 21.1 19.3 6.6 4.8 13.1 1.4 4.54 7.1 6.8 6.2 7.08 7.08 14 14 9.4

Q4 2013 12/1/2013 N 7.58 8.49 21.167 20.9 0.35 0.07 20.8 0.017 0.1 6.4 6.5 5.8 6.98 6.98 13 13 7

Q4 2013 12/19/2013 N 8.65 19 25.2 24.1 3 1.9 21.2 1 3.12 5.2 4.8 4.4 7.04 7.04 10.5 10.5 5.5

Q1 2014 1/9/2014 N 10.1 10.7 26.7 24.3 4.1 1.7 20.8 1.8 2.1 5.5 5.1 4.7 6.86 6.86 12 12 9.9

Q1 2014 1/14/2014 Y 14.5 25.3 24.28 23.48 3.2 2.4 18.9 2.18 3.64 5.8 5.6 5 6.85 6.85 12 12 15

Q1 2014 1/26/2014 N 9.37 10.1 29.55 26.75 4.3 1.5 23.4 1.85 2.34 5.8 5.8 5.3 6.81 6.81 12.5 12.5 12.3

Q1 2014 2/4/2014 N 18.4 19.1 30.33 25.93 12 7.6 16 2.33 12 5.2 4.3 1.8 7.1 7.1 12 12 13.6

Q1 2014 2/9/2014 Y 11.1 20 29.5 27.8 5.8 4.1 21.8 1.9 5.46 5 4.7 4.4 6.86 6.86 13 13 10.7

Q1 2014 2/18/2014 N 10.3 11 28.02 26.35 2.2 0.53 23.9 1.92 2.08 4.9 4.7 4.4 6.73 6.73 13.5 13.5 7.2

Q1 2014 3/13/2014 N 9.71 10.9 21.3 21 2.9 2.6 16.6 1.8 2.79 3.6 3.7 3.6 6.93 6.93 15.5 15.5 9.8

Q1 2014 3/20/2014 N 13.7 26 20.195 19.88 0.67 0.35 19.3 0.225 0.52 3.7 3.4 3.6 6.79 6.79 17 17 10.6

Footnotes for Table
* Urea monitoring is only required for the five largest POTWs: CCCSD, EBDA, EBMUD, SF Southeast, SJSC

**Collect DRP sample as a grab or composite in accordance with your agency's Sample Analysis Plan

How to report non‐detected (ND) /DNQ results
For NDs, i.e., <MDL, report MDL in the cell, insert a comment 

For DNQ or J flagged value, report the estimated value, insert a comment

(Select the cell, right click the mouse, choose " insert comment", type "ND" or "DNQ" in the comment box)

Temp (oC)Flow  (MGD) pH (s.u.)
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TM - SIMULTANEOUS PRODUCTION OF 

RECYCLED WATER 

City of Sunnyvale  Draft 

Water Pollution Control Plant   July 19, 2013 

Sodium Hypochlorite Disinfection Project  

Reviewed by: Dave Reardon, P.E. 

Prepared by:  Malar Perinpanayagam, P.E. 

 

Background and Purpose  

The City of Sunnyvale (City) Water Pollution Control Plant (WPCP) is currently using gaseous 

chlorine to disinfect wastewater and then sodium bisulfite to neutralize chlorine prior to Bay 

discharge. The City has decided to replace the gaseous chlorine system with sodium hypochlorite. 

The new sodium hypochlorite disinfection system will consist of hypochlorite storage tanks, metering 

pumps, induction units, and chemical piping to convey 12.5 percent hypochlorite solution to chlorine 

contact tanks (CCTs).  

In conjunction with the hypochlorite disinfection project, the City is investigating  the  feasibility  of 

simultaneous recycled water (RW) production and Bay discharge. The WPCP is producing 

approximately 5 millions of gallons per day (MGD) RW to fill offsite storage tank while meeting 

customers’ demand in dry season, and 3 MGD RW as needed in wet season. Until 2005 the discharge 

requirement was targeted at total coliform 2.2, and all wastewater was treated to RW quality and then 

discharged to the outfall. In 2005 the discharge requirements were changed to total coliform 2.2 for 

RW and Enterococcus 35 for discharge to outfall. This change resulted in reduced chlorine dosage. 

Though the chlorine requirements are different for Bay discharge and RW production, same CCTs are 

being used in both processes. Therefore the plant operates in batch mode and uses two CCTs to 

produce RW.  

In addition to the difference in chlorine dosages for Bay discharge and RW, the RW system requires 

reduction in water turbidity. Normal operation of the WPCP produces filtered water with turbidity 

higher than 2 NTU. To meet Title 22 requirement of 2 NTU or less, wastewater flow rate from 

oxidation ponds is reduced to 6 MGD and polymer dosage to dissolved air floatation tanks (DAFTs) 

is increased.  

Currently, the operators alternate between Bay discharge and RW production daily. This process is 

inefficient and difficult to control. Moreover, the operation requires addition of chemicals to the 
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entire flow when RW is produced.  The City is looking for feasible alternatives that would allow for 

simultaneous RW production.  

Description of Alternatives 

Two alternatives for concurrent RW production are described in the  original contract: 

1. Segregating one trickling filter, one DAFT, one filter cell, and one CCT to serve a separate RW 

treatment train. 

2. Segregating one trickling filter, one DAFT, and one CCT; and adding a new filter better suited to 

separate RW treatment train. 

Since segregating one trickling filter is not required for simultaneous RW production, another 

alternative was proposed at the kick-off meeting.  This alternative, which is further described in this  

technical memorandum (TM) would segregate one DAFT, one filter basin, and one CCT, and would 

modify process piping as needed. 

Process Description 

The distribution structure for DAFs has two chambers: one chamber collects Trickling/attached 

growth filters effluent and distributes it to four DAFTs, and other chamber collects DAFT effluent 

and sends it to Filters. For the simultaneous RW production, DAFT No. 4 will be segregated, and the 

RW flow will be measured and controlled by installing a flowmeter and a control valve in the influent 

line. A new 12-inch connection to existing 30-inch influent line will divert the flow through a 

flowmeter and back to the existing line. DAFT No. 4 effluent pipe (30-inch) will be isolated from 

distribution structure, and a new 18-inch pipe will convey the flow to Filter No. 1. The remaining 

DAFTs effluent will be collected at the distribution structure and sent to Filters No. 2 through 4.  

The existing filter influent pipe (48-inch) connects from DAFT distribution structure to filter influent 

channel closer to Filter No. 1. A separation wall will be constructed in the influent channel to isolate 

Filter No.1 influent from rest of the filters. The existing 48-inch influent will be rerouted to feed 

Filters No. 2 through 4. Filter No. 1 effluent will be isolated from rest of the filters effluent, and a 

new 24-inch pipe will convey filtered water from Filter No.1 to filtered water pump station.   

Two out of five filtered water pumps will be segregated for RW production by constructing a wall in 

the pump station. CCT No. 1 will be used to disinfect RW flow. A new pipe will penetrate through 

CCT No. 1 to exit end to collect RW and will connect to the existing RW pipe. There will be no 

modification to backwash supply to Filter No. 1.  

Figure 1 shows the process flow diagram for simultaneous RW production. See Attachment A for 

diagrams illustrating piping modification to concurrently produce RW.  
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Figure 1. Process flow diagram for simultaneous RW production
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Advantages: 

1. Simultaneous RW production with no flow reduction from oxidation ponds. 

2. Using existing facilities to create a separate train for simultaneous RW production. 

3. Less expensive compared to a new treatment facility. 

4. Possibly lower chemical costs than existing RW operation. 

Disadvantages: 

1. Complicated and disruptive modification of existing piping and processes. 

2. Reduced operational flexibility and redundancy.  

3. High cost. Isolating one filter cell is expensive. This will leave three filters for Bay 

discharge and take away the redundancy, flexibility, and additional capacity.   

4. Backwash issues. No separate backwash system to RW producing filter which will be 

backwashed with non-Title 22 effluent. When the filter goes back to service, it may not 

produce good quality water for RW production. CDPH approval may be required to 

divert filter to waste flow to Bay discharge portion.  

5. Increased flow to DAFTs. DAFTs No. 1 through 3 will receive increased flow during 

backwashing the Filter No.1 which is segregated for concurrent RW production. 

6. Reduced redundancy. Using existing filtered water pump will reduce standby pumping 

capacity from the Bay discharge portion of the CCT pumping operation.  

7. The City is expecting plant upgrade in near future. Modifying existing facilities for 

simultaneous RW production would not be practical. 

8. Actual production of RW from only one filter cell is limited. 

9. O&M complexity is not reduced. 

 

Opinion of Probable Construction Cost. .  

Table 1 provides the probable construction cost opinion by Construction Specifications Institute 

(CSI) Divisions 1 through 16 for simultaneous RW production by segregating one DAF, one 

filter, and one CCT. Detailed cost estimate is provided in Attachment B.  
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Table 1. Opinion of probable construction cost by CSI divisions 

Division Cost 

Div 1 – General Requirements $212,847 

Div 2 – Site Work $92,480 

Div 3 – Concrete $35,000 

Div 5 – Metals $7,500 

Div 9 – Finishes $5,000 

Div 11 – Equipment $75,000 

Div 13 – Special Construction  $75,000 

Div 15 – Mechanical  $1,024,000 

Div 16 – Electrical $105,000 

Field Construction Cost $1,631,827 

Construction Contingency (30% of field 

construction cost) $489,548 

Estimated Construction Cost $2,121,375 

Contractor’s Overhead and Profit (10% of 

estimated construction cost) $212,138 

Project Construction Cost (Rounded) $2,334,000 

 

Conclusion 

This alternative to simultaneously produce RW was discussed with the City in consecutive 

progress meetings. Engineering cost estimate and  diagrams were presented to the City on July 9, 

2013. Due to the complexity and reduced operational flexibility, the City decided that this 

alternative is not viable and that further analysis and development are not necessary.  
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Job No. Calc. No.

Computation
Project: Sodium Hypochlorite Disinfection Project at the Water Pollution Control Plant

Subject: SimultaneousProduction of Recycled Water Prepared By:  Malar P., PE

Task: Opinion of Probable Construction Cost - Concept Feasibility Study Reviewed by: Dave Reardon, P.E.

File Name: Date: 7/19/2013

QUANTITY UNITS UNIT COST TOTAL COST

DIVISION 01 - GENERAL REQUIREMENTS

Mobilization, Insurance, and Bonds (5% of Construction Subtotal) 1 LS $70,949 $70,949

General Conditions, Bidding (10% of  Construction Subtotal) 1 LS $141,898 $141,898

SUBTOTAL $212,847

DIVISION 02 - SITE WORK

Structural Excavation 27 LS $2,500

Non-trench Shoring (15 feet deep) 1,200 SF $10 $12,000

Utilities Relocation 1 LS $50,000 $50,000

Misc Civil Site Work 1 LS $20,000 $20,000

AC Pavement Remove/Replace 1,140 SF $7 $7,980

SUBTOTAL $92,480

DIVISION 03 - CONCRETE

Control Valve Vault 6 CY $2,000 $11,000

Channel Closure Walls 6 CY $4,000 $24,000

18" Concrete Wall Pipe Penetrations (passing through) 2 EA $2,500 $5,000

Temporary Bulkheads for Closure Wall Construction 3 EA $15,000 $45,000

SUBTOTAL $35,000

DIVISION 05 - METALS

Miscellaneous Metals 1 LS $7,500 $7,500

SUBTOTAL $7,500

DIVISION 09 - FINISHES

Industrial Coatings

Paint Exposed Piping 1 LS $5,000 $5,000

SUBTOTAL $5,000

DIVISION 11 - EQUIPMENT

Chlorine Induction Unit 1 EA $35,000 $35,000

Metering Pump Skid 1 EA $40,000 $40,000

SUBTOTAL $75,000

DIVISION 13 - SPECIAL CONSTRUCTION

16" Magnetic Flow Meter 1 EA $40,000 $40,000

PLC Control Panel Modifications/PLC Programming/SCADA screens 1 LS $35,000 $35,000

SUBTOTAL $75,000

DIVISION 15 - MECHANICAL

Pipe

18" Buried Pipe (8 to 10 ' deep) 400 LF $270 $108,000

30" Buried Pipe (10' deep) 40 LF $500 $20,000

Valves

18" BF Valve with electric acuator (in vault) 1 EA $35,000 $35,000

18" BF Isolation Valves with handwheel 6 EA $15,000 $90,000

18" buried BF Valves with electric acuator 2 EA $35,000 $70,000

18" buried BF Valves with manual square nut riser 2 EA $14,500 $29,000

30" Buried BF Valve with electric acuator 1 EA $50,000 $50,000

30" Buried BF Valve with manual square nut riser 3 EA $30,000 $90,000

Gates

2' Square Cast Iron Sluice Gate with pedistal 3 EA $25,000 $75,000

Special Piping Connections

18" Fitting Connections to 30 inch Concrete Cylinder Pipe (Buried) 3 EA $60,000 $180,000

18" Fitting Connections to 42" Reinforced Cylinder Pipe (Buried) 1 EA $70,000 $70,000

42" Fitting Connections to 42" Reinforced Cylinder Pipe (Buried) 1 EA $75,000 $75,000

Piping Connections to Structures

18" Pipe Connection to CCT Structure (Buried) 1 EA $25,000 $25,000

30" Pipe Connection to Filter Structure (Buried) 1 EA $35,000 $35,000

Fittings

18" 45 Degree Fitting (Buried) 2 EA $3,000 $6,000

18" 90 Degree Fitting (Buried) 8 EA $3,500 $28,000

18" Tee Fitting Connection (Buried) 2 EA $4,500 $9,000

18" Tee Fitting (Exposed) 2 EA $4,500 $9,000

42" 90 Degree Fitting (Buried) 1 EA $20,000 $20,000

SUBTOTAL $1,024,000

DESCRIPTION

1 of 2



QUANTITY UNITS UNIT COST TOTAL COSTDESCRIPTION

DIVISION 16 - ELECTRICAL

Electrical/Intrumentation 1 LS $105,000 $105,000

SUBTOTAL $105,000

Construction Subtotal (Div 2 - Div 16) $1,418,980

Field Construction Cost (Div 1 - Div 16) $1,631,827

Construction Contingency (30%) $489,548

Estimated Construction Cost $2,121,375

Contractors Overhead and Profit (10% of Estimate Construction Cost) $212,138

Opinion of Project Construction Costs (rounded) $2,334,000
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ES.2 Existing Recycled Water Supply and System 

The City has developed a recycled water program, which today serves parks, golf courses, 
and the landscaping needs of diverse industries.  A wastewater reclamation program was 
developed in 1991 when the City first identified short-term goals of recycling 20% to 30% of 
effluent from the Sunnyvale WPCP.  The long-term goal of the City is to reuse 100% of all 
wastewater (15 MGD) generated from the WPCP to reduce or eliminate discharges to the 
South San Francisco Bay, as stated in the 2000 RWMP.  This goal, if attained, would involve 
the export of recycled water outside the City limits in addition to serving recycled water 
customers within the City limits. 

The recycled water system consists of the WPCP pump station, the San Lucar tank and 
pump station, the Sunnyvale Golf Course pump station, and approximately 18 miles of 
recycled water pipelines ranging in diameter from 6- to 36-inches.  The recycled water 
infrastructure is a network of pipelines running along the primary roadway arteries within the 
northern section of Sunnyvale as well as Moffett Park Specific Plan area providing irrigation 
water to 120 services including industrial customers Lockheed-Martin and Yahoo.  Other 
major customers include the Sunnyvale Golf Course, Baylands Park, and the Twin Creeks 
Sports Complex.  Together, typical annual recycled water demands for these existing 
customers total approximately 1,062 AFY.  Each pump station is described below: 

WPCP Pump Station: The WPCP pump station is located adjacent to the WPCP’s chlorine 
contact tanks (CCTs) and consists of six pumps with a rated firm capacity of 3,750 gpm with 
the largest pump out-of-service.  Theses pumps currently feed the San Lucar Tank. 

 San Lucar Tank and Pump Station: The San Lucar site is home to a 2.0 MG storage 
tank.  This storage is comprised of a 1.5 MG recycled water storage tank and a 0.5 MG 
surge tank.  The storage tank was built in 2000 to increase the reliability and capacity of 
the City to deliver recycled water.  Recycled water stored in this tank is pumped into the 
recycled water distribution system.  The pump station consists of five pumps capable of 
delivering 5,500 gpm with the largest pump out-of-service. 

 Sunnyvale Golf Course Pump Station: This pump station consists of two variable 
speed pumps with a rated firm capacity of 1,800 gpm with the largest pump out-of-
service.  This pump station serves the Sunnyvale Golf Course. 

Figure ES1-2 presents the location of the Sunnyvale WPCP, the existing recycled water 
distribution system, and the existing recycled water use area.  The recycled water supply has 
some water quality concerns regarding total dissolved solids and color.  These concerns are 
discussed in the follow. 

ES.3 Existing Wastewater Treatment and Recycled Water Production 

The City treats its wastewater and produces recycled water at the Sunnyvale Water Pollution 
Control Plant (WPCP) located at 1444 Borregas Avenue.  The WPCP is permitted for an 
average dry weather flow capacity of 29.5 MGD with a 40 MGD peak wet weather flow 
capacity; though current influent flows to the plant average approximately 15 MGD.  The 
WPCP receives wastewater from the sanitary sewer collection system, which must be 
treated before it can be discharged to the Bay.  The amount of influent wastewater handled 
by the WPCP varies with the time of day and with the seasonal changes in demand.   
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Table 11-1: Proposed Distribution System Alignments, Ranks, and Phases 1 

Alignment Demand  
(AFY) 

Total Project 
Cost 2 

Rank 
($/AFY) 

Priority 
(A, B, or C) 3 

Phase 1     

Wolfe Road Main 345 $7,239,000 10 A 

Iris Avenue 55 $634,000 3 B 

Dartshire Way 65 $1,369,000 9 B 

Marion Way 30 $648,000 11 B 

Phase 1 Totals 495 $9,890,000   

Phase 2     

Infill Sites 335 $2,675,000 2 B 

Duane Avenue 429 $5,621,000 4 B 

Phase 2 Totals 764 $8,296,000   

Phase 3     

Kifer Road West 54 $781,000 5 B 

Lakehaven Drive 86 $1,406,000 7 B 

Kifer Road East 51 $1,332,000 13 C 

Maude Avenue 36 $1,362,000 15 C 

Phase 3 Totals 227 $4,881,000   

Phase 4     

Main Loop 335 $15,914,000 17 A 

Manet Drive 86 $445,000 1 B 

Gail Avenue 39 $578,000 6 B 

Old San Francisco Road 26 $450,000 8 B 

Carson Drive 16 $370,000 12 C 

Remington Drive 59 $1,751,000 14 C 

Sunnyvale-Saratoga Road 14 $595,000 16 C 

Phase 4 Totals 575 $20,103,000   
Notes:  
1. Data originally presented as Table 9-3 in Section 9.5. 
2. Total project cost includes construction, design, permitting, construction management, and contingency of both the pipeline 

and associated customer retrofits. 
3. Projects are further ranked as Critical Path (A) Projects, Supplemental (B) Projects, and Optional (C) Projects. 

A breakdown of the phases by alignment and criticality provides the City with a plan for 
focusing funds and reduces dependencies between projects.  This allows other projects to 
move forward if problems arise on higher priority projects.  Also, preventing stranded assets 
by constructing alignments that will realize recycled water delivery can be accomplished 
following this model since it can allow the City to remove or postpone an alignment in a 
phase and still realize the benefits of the previously constructed system. 



 

  
 

i

 

 
ORDER No. R2-2014-0014 

NPDES No. CA0038873 
 

WASTE DISCHARGE REQUIREMENTS FOR NUTRIENTS FROM  
MUNICIPAL WASTEWATER DISCHARGES TO SAN FRANCISCO BAY 

 
The following dischargers are subject to waste discharge requirements (WDRs) set forth in this 
Order, for the purpose of regulating nutrient discharges to San Francisco Bay and its contiguous 
bay segments: 

Table 1. Discharger Information 

Discharger Facility Name Facility Address 
Minor/ 
Major 

American Canyon, City of 
Wastewater Treatment and 
Reclamation Facility 

151 Mezzetta Court 
American Canyon, CA 94503 
Napa County 

Major 

Benicia, City of 
Benicia Wastewater 
Treatment Plant 

614 East Fifth Street 
Benicia, CA 94510 
Solano County 

Major 

Burlingame, City of 
Burlingame Wastewater 
Treatment Plant 

1103 Airport Boulevard 
Burlingame, CA 94010 
San Mateo County 

Major 

Central Contra Costa Sanitary 
District 

Central Contra Costa 
Sanitary District Wastewater 
Treatment Plant 

5019 Imhoff Place  
Martinez, CA 94553 
Contra Costa County 

Major 

Central Marin Sanitation Agency 
Central Marin Sanitation 
Agency Wastewater 
Treatment Plant 

1301 Andersen Drive 
San Rafael, CA 94901 
Marin County 

Major 

Crockett Community Services 
District 

Port Costa Wastewater 
Treatment Plant 

End of Canyon Lake Drive 
Port Costa, CA 94569 
Contra Costa County 

Minor 

Delta Diablo  Wastewater Treatment Plant 
2500 Pittsburg-Antioch Highway 
Antioch, CA 94509 
Contra Costa County 

Major 

East Bay Dischargers Authority 
(EBDA), City of Hayward, City of 
San Leandro, Oro Loma Sanitary 
District, Castro Valley Sanitary 
District, Union Sanitary District, 
Livermore-Amador Valley Water 
Management Agency, Dublin San 
Ramon Services District, and City 
of Livermore 

EBDA Common Outfall 

EBDA Common Outfall 
14150 Monarch Bay Drive 
San Leandro, CA 94577 
Alameda County 

Major 

Hayward Water Pollution 
Control Facility 
San Leandro Water Pollution 
Control Plant 
Oro Loma/Castro Valley 
Sanitary Districts Water 
Pollution Control Plant 
Raymond A. Boege Alvarado 
Wastewater Treatment Plant 
Livermore-Amador Valley 
Water Management Agency 
Export and Storage Facilities 

jill
Text Box
Reference 9



 
SF BAY NUTRIENTS WATERSHED PERMIT     ORDER No. R2-2014-0014 
MUNICIPAL AND INDUSTRIAL WASTEWATER DISCHARGERS        

 

  
 

ii

Discharger Facility Name Facility Address 
Minor/ 
Major 

Dublin San Ramon Services 
District Wastewater 
Treatment Plant 
City of Livermore Water 
Reclamation Plant 

East Bay Municipal Utility District 
East Bay Municipal Utility 
District, Special District No. 1 
Wastewater Treatment Plant 

2020 Wake Avenue 
Oakland, CA 94607 
Alameda County 

Major 

Fairfield-Suisun Sewer District 
Fairfield-Suisun Wastewater 
Treatment Plant 

1010 Chadbourne Road 
Fairfield, CA 94534 
Solano County 

Major 

Las Gallinas Valley Sanitary 
District 

Las Gallinas Valley Sanitary 
District Sewage Treatment 
Plant 

300 Smith Ranch Road 
San Rafael, CA 94903 
Marin County 

Major 

Marin County (Paradise Cove), 
Sanitary District No. 5 of  

Paradise Cove Treatment 
Plant 

3700 Paradise Drive 
Tiburon, CA 94920 
Marin County 

Minor 

Marin County (Tiburon),     
Sanitary District No. 5 of 

Wastewater Treatment Plant 
2001 Paradise Drive 
Tiburon, CA 94920 
Marin County 

Minor 

Millbrae, City of Water Pollution Control Plant 
400 East Millbrae Avenue  
Millbrae, CA 94030 
San Mateo County 

Major 

Mt. View Sanitary District 
Mt. View Sanitary District 
Wastewater Treatment Plant 

3800 Arthur Road 
Martinez, CA 94553 
Contra Costa County 

Major 

Napa Sanitation District 
Soscol Water Recycling 
Facility 

1515 Soscol Ferry Road 
Napa, CA 94558 
Napa County 

Major 

Novato Sanitary District 
Novato Sanitary District 
Wastewater Treatment Plant 

500 Davidson Street 
Novato, CA 94945 
Marin County 

Major 

Palo Alto, City of 
Palo Alto Regional Water 
Quality Control Plant 

2501 Embarcadero Way 
Palo Alto, CA 94303 
Santa Clara County 

Major 

Petaluma, City of 
Ellis Creek Water Recycling 
Facility 

3890 Cypress Drive 
Petaluma, CA 94954 
Sonoma County 

Major 

Pinole, City of 
Pinole-Hercules Water 
Pollution Control Plant 

11 Tennent Avenue 
Pinole, CA, 94564 
Contra Costa County 

Major 

Rodeo Sanitary District 
Rodeo Sanitary District Water 
Pollution Control Facility 

800 San Pablo Avenue 
Rodeo, CA 94572 
Contra Costa County 

Major 

San Francisco (San Francisco 
International Airport), City and 
County of 

Mel Leong Treatment Plant, 
Sanitary Plant 

918 Clearwater Drive 
San Francisco International Airport 
San Francisco, CA 94128 
San Mateo County 

Major 

San Francisco (Southeast Plant), 
City and County of 

Southeast Water Pollution 
Control Plant 

750 Phelps Street 
San Francisco, CA 94124 
San Francisco County 

Major 
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iii

Discharger Facility Name Facility Address 
Minor/ 
Major 

San Jose/Santa Clara Water 
Pollution Control Plant and Cities 
of San Jose and Santa Clara 

San Jose/Santa Clara Water 
Pollution Control Plant 

4245 Zanker Road 
San Jose, CA 95134 
Santa Clara County 

Major 

San Mateo, City of 
City of San Mateo 
Wastewater Treatment Plant 

2050 Detroit Drive 
San Mateo, CA 94404 
San Mateo County 

Major 

Sausalito-Marin City Sanitary 
District 

Sausalito-Marin City Sanitary 
District Wastewater 
Treatment Plant 

 #1 Fort Baker Road 
Sausalito, CA 94965 
Marin County 

Major 

Sewerage Agency of Southern 
Marin 

Wastewater Treatment Plant 
450 Sycamore Avenue 
Mill Valley, CA 94941 
Marin County 

Major 

Sonoma Valley County Sanitary 
District 

Municipal Wastewater 
Treatment Plant 

22675 8th Street East 
Sonoma, CA 95476 
Sonoma County 

Major 

South Bayside System Authority 
South Bayside System 
Authority Wastewater 
Treatment Plant 

1400 Radio Road 
Redwood City, CA 94065 
San Mateo County 

Major 

South San Francisco and San 
Bruno, Cities of 

South San Francisco and 
San Bruno Water Quality 
Control Plant 

195 Belle Air Road 
South San Francisco, CA 94080 
San Mateo County 

Major 

Sunnyvale, City of 
Sunnyvale Water Pollution 
Control Plant 

1444 Borregas Avenue,  
Sunnyvale, CA 94089 
Santa Clara County 

Major 

U.S. Department of Navy 
(Treasure Island) 

Wastewater Treatment Plant 
681 Avenue M, Treasure island 
San Francisco, CA 94130-1807 
San Francisco County 

Major 

Vallejo Sanitation and Flood 
Control District 

Vallejo Sanitation and Flood 
Control District Wastewater 
Treatment Plant 

450 Ryder Street 
Vallejo, CA 94590 
Solano County 

Major 

West County Agency (West 
County Wastewater District and 
City of Richmond Municipal Sewer 
District) 

West County Agency 
Combined Outfall 

601 Canal Blvd. 
Richmond, CA 94804 
Contra Costa County 

Major 
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Table 2. Discharge Locations 

 
Table 3. Administrative Information 

 
I, Bruce H. Wolfe, Executive Officer, do hereby certify that this Order with all attachments is a 
full, true, and correct copy of the Order adopted by the California Regional Water Quality 
Control Board, San Francisco Bay Region, on the date indicated above. 
 
 
 
 
 
 

 ________________________________________ 
Bruce H. Wolfe, Executive Officer 

  

Discharge Point 
Effluent 

Description 
Discharge Point 

Latitude 
Discharge Point 

Longitude 
Receiving Water 

Discharge locations are specified in individual NPDES permits listed in Attachment B. 

This Order was adopted by the Regional Water Quality Control Board on: April 9, 2014 

This Order shall become effective on:  July 1, 2014 

This Order shall expire on: June 30, 2019 

 

 

Digitally signed by Bruce H. 
Wolfe 
DN: cn=Bruce H. Wolfe, 
o=SWRCB, ou=Region 2, 
email=bwolfe@waterboards.ca.
gov, c=US 
Date: 2014.04.14 11:08:33 -07'00'
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I. FACILITY INFORMATION 
 

Information describing the facilities subject to this Order is summarized in Table 1 and in 
Fact Sheet (Attachment F) sections I and II. 

 
II. FINDINGS 
 

The California Regional Water Quality Control Board, San Francisco Bay Region (Regional 
Water Board), finds: 

A. Legal Authorities. This Order serves as WDRs pursuant to California Water Code 
article 4, chapter 4, division 7 (commencing with § 13260). This Order is also issued 
pursuant to federal Clean Water Act (CWA) section 402 and implementing regulations 
adopted by U.S. EPA, and Water Code chapter 5.5, division 7 (commencing with 
§ 13370). It shall serve as an NPDES permit for point source discharges from the 
Dischargers’ facilities to surface waters. 

 
B. Background and Rationale for Requirements. The Regional Water Board developed 

the requirements in this Order based on information the Dischargers submitted, 
information obtained through monitoring and reporting programs, and other available 
information. The Fact Sheet (Attachment F) contains background information and 
rationale for the requirements in this Order and is hereby incorporated into and 
constitutes findings for this Order. Attachments B, C, and E are also incorporated into 
this Order. 

 
C. Provisions and Requirements Implementing State Law. No provisions or 

requirements in this Order are included to implement State law only.  
 
D. Notification of Interested Parties. The Regional Water Board notified the Dischargers 

and interested agencies and persons of its intent to prescribe these WDRs and provided 
an opportunity to submit written comments and recommendations. The Fact Sheet 
provides details regarding the notification. 

 
E. Consideration of Public Comment. The Regional Water Board, in a public meeting, 

heard and considered all comments pertaining to the discharges. The Fact Sheet 
provides details regarding the public hearing. 

 
THREFORE, IT IS HEREBY ORDERED that, in order to meet the provisions of Water Code 
division 7 (commencing with § 13000) and regulations adopted thereunder, and the provisions 
of the CWA and regulations and guidelines adopted thereunder, the Dischargers shall comply 
with the requirements in this Order. This Order supersedes nutrient-related requirements in the 
individual NPDES permits listed in Attachment B, with the exception of effluent limitations for 
ammonia as well as special studies the Central Contra Costa Sanitary District is to conduct 
pursuant to Order No. R2-2012-0016 (Provision C.5c). 
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III. DISCHARGE PROHIBITIONS 
 

This Order does not establish additional discharge prohibitions.  
 
IV. DISCHARGE SPECIFICATIONS 
 

This Order does not establish additional discharge specifications.  
 
V. RECEIVING WATER LIMITATIONS  
 

This Order continues receiving water limitations that are applicable to nutrients that are 
specified in the individual NPDES permits listed in Attachment B. 

 
VI. PROVISIONS 
 

A. Federal and Regional Standard Provisions 
 

Federal and Regional Standard Provisions are specified in Attachments D and G in, and 
as modified by, each Discharger’s individual NPDES Permits (see Attachment B). 

 
B. Monitoring and Reporting Program Requirements   
 

Dischargers shall comply with the Monitoring and Reporting Program (MRP), and future 
revisions thereto, in Attachment E of this Order.  

 
C. Special Provisions 

 
1. Evaluation of Potential Nutrient Discharge Reduction by Treatment 

Optimization and Side-stream Treatment 
 

The major Dischargers listed in Table 1 shall, individually or in collaboration with 
other Dischargers, evaluate options and costs for nutrient discharge reduction by 
optimization of current treatment works. The evaluation shall include the following: 

 Describe the treatment plant, treatment plant process, and service area; 
 Evaluate site-specific alternatives, along with associated nitrogen and 

phosphorus removal levels, to reduce nutrient discharges through methods such 
as operational adjustments to existing treatment systems, process changes, or 
minor upgrades; 

 Evaluate side-stream treatment opportunities along with associated nitrogen and 
phosphorus removal levels; 

 Describe where optimization, minor upgrades, and sidestream treatment have 
already been implemented; 

 Evaluate beneficial and adverse ancillary impacts associated with each 
optimization proposal, such as changes in the treatment plant’s energy usage, 
greenhouse gas emissions, or sludge and biosolids treatment or disposal;  

 Identify planning level costs of each option evaluated; and 
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 Evaluate the impact on nutrient loads due to treatment plant optimization 
implemented in response to other regulations or requirements. 
 

Dischargers that have recently completed optimization evaluations may use 
previously completed reports. 

 
a. Submit and Implement Scoping and Evaluation Plans 

By December 1, 2014, the major Dischargers listed in Table 1 shall, individually 
or in collaboration with other Dischargers, submit a Scoping Plan that defines the 
level of work for the proposed optimization evaluation. The Scoping Plan shall be 
acceptable to the Executive Officer.    

By July 1, 2015, the major Dischargers listed in Table 1 shall, individually or in 
collaboration with other Dischargers, submit an Evaluation Plan that includes a 
schedule describing how they will conduct the evaluation of potential nutrient 
discharge reduction by treatment optimization. The Evaluation Plan shall include 
sampling, as necessary, to support proposed optimization studies. The 
Evaluation Plan shall be acceptable to the Executive Officer.  

 The Dischargers shall proceed with implementation of the Evaluation Plan within 
45 days of submittal.  
 

b. Submit Status Report 
By July 1, 2016, and subsequently by July 1, 2017, major Dischargers listed in 
Table 1 shall submit, or cause to be submitted, a report describing the tasks 
completed, preliminary findings, and tasks to be completed, highlighting any 
adaptive changes to be made to the Evaluation Plan submitted in accordance 
with task a, above.  
 

c. Submit Final Report 
By July 1, 2018, the major Dischargers listed in Table 1 shall submit, or cause to 
be submitted, the results of their evaluations with planning level cost estimates 
for each optimization option studied. 
 

2. Evaluation of Potential Nutrient Discharge Reduction by Treatment Upgrades 
or Other Means 

 
The major Dischargers listed in Table 1 shall, individually or in collaboration with 
other Dischargers, conduct an evaluation to identify options and costs for potential 
treatment upgrades for nutrient removal.  
 
The evaluation shall be conducted for each Discharger’s treatment works or 
categories of like treatment works (e.g., high purity oxygen plants, conventional 
activated sludge plants, plants without anaerobic digestion). The evaluation must 
estimate nutrient reductions from treatment upgrades and, at a minimum, shall entail 
the following: 

 Describe the treatment plant, treatment plant process, and service area; 



 
SF BAY NUTRIENTS WATERSHED PERMIT     ORDER No. R2-2014-0014 
MUNICIPAL AND INDUSTRIAL WASTEWATER DISCHARGERS        

 

 5 

 Identify potential upgrade technologies for each treatment plant category along 
with associated nitrogen and phosphorous removal levels; 

 Identify site-specific constraints or circumstances that may cause implementation 
challenges or eliminate any specific technologies from consideration; 

 Include planning level capital and operating cost estimates associated with the 
upgrades and for different levels of nutrient reduction, applying correction factors 
associated with site-specific challenges and constraints;  

 Describe where Dischargers have already upgraded existing treatment systems 
or implemented pilot studies for nutrient removal. As part of this description, 
document the level of nutrient removal the upgrade or pilot study is achieving for 
total nitrogen and phosphorus; 

 Evaluate the impact on nutrient loads due to treatment plant upgrades 
implemented in response to other regulations and requirements; and 

 Evaluate beneficial and adverse ancillary impacts associated with each upgrade, 
such as changes in the treatment plant’s energy use, changes in greenhouse gas 
emissions, changes in sludge and biosolids treatment or disposal, and reduction 
of other pollutants (e.g., pharmaceuticals) through advanced treatment. 

 
Dischargers that have recently completed upgrade evaluations may use previously 
completed reports.  
 
Dischargers who have planned or are implementing facility upgrades or 
modifications to address the impacts of sea level rise and climate change alone, or 
as part of infrastructure renewal, shall also include in its nutrient removal evaluation 
consideration of the impacts of sea level rise and climate change on identified 
nutrient upgrade options. 
 
In addition to the above upgrade evaluation, Dischargers may evaluate ways to 
reduce nutrient loading through alternative discharge scenarios, such as water 
recycling or use of wetlands, in combination with, or in-lieu of, the upgrades to 
achieve similar levels of nutrient load reductions. This evaluation shall identify any 
institutional barriers to water recycling along with proposals for overcoming such 
barriers and include ancillary benefits and adverse impacts associated with such 
alternative discharge scenarios such as the following: 

 Reduction in potable water use through enhanced reclamation; 
 Creation of additional wetland or upland habitat;  
 Changes in energy use, greenhouse gas emissions, sludge and biosolids quality 

and quantities; 
 Reduction of other pollutant discharges; 
 Impacts to existing permit requirements related to alternative discharge 

scenarios; and 
 Implications related to discharge of brine or other side-streams associated with 

advanced recycling technologies. 
 

a. Submit and Implement Scoping and Evaluation Plans 
By December 1, 2014, the major Dischargers listed in Table 1 shall, individually 
or in collaboration with other Dischargers, submit a Scoping Plan that defines the 
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level of work for the proposed upgrade evaluation. The Scoping Plan shall be 
acceptable to the Executive Officer. 
 
By July 1, 2015, the major Dischargers listed in Table 1 shall, individually or in 
collaboration with other Dischargers, submit an Evaluation Plan and schedule 
describing how they will conduct the evaluation of potential nutrient discharge 
reduction by treatment upgrades or other means. The Evaluation Plan shall 
define the categories of treatment works that will be evaluated to support 
potential upgrades and alternative discharge scenarios. The Evaluation Plan 
shall be acceptable to the Executive Officer. 
 
The Dischargers shall proceed with implementation of the Evaluation Plan within 
45 days of submittal. 

 
b. Submit Status Report 

By July 1, 2016, and subsequently by July 1, 2017, major Dischargers listed in 
Table 1 shall submit, or cause to be submitted, a report describing the tasks 
completed, preliminary findings, and tasks to be completed, highlighting any 
adaptive changes to be made to the Evaluation Plan submitted in accordance 
with task a, above. 
 

c. Submit Final Report 
By July 1, 2018, major Dischargers listed in Table 1 shall submit, or cause to be 
submitted, the results of their evaluations with planning level cost estimates for 
each upgrade option studied. 

 
3. Monitoring, Modeling, and Embayment Studies 

 
Each Discharger shall conduct, or cause to be conducted, studies to address the 
potential adverse impacts of nutrients on San Francisco Bay beneficial uses. The 
studies shall include efforts described below: 

a. Support Science Plan Development and Implementation 
The Dischargers shall collaborate with other regional stakeholders to support 
development and implementation of a science plan of necessary studies to 
implement the San Francisco Bay Nutrient Management Strategy and support 
consideration of future management actions, including the development of 
nutrient water quality objectives, both informed through modeling. The science 
plan shall include studies necessary for San Francisco Bay as a whole and also 
on issues identified for specific subembayments.  
 
By February 1, 2015, the Dischargers shall cause to be submitted an 
implementation plan and schedule for proposed studies acceptable to the 
Executive Officer and update and revise it as necessary annually by February 1 
of each subsequent year.  
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b. Support Receiving Water Monitoring for Nutrients 
The Dischargers shall collaborate with other regional stakeholders to support 
receiving water monitoring for nutrients, as necessary, that go beyond the 
monitoring already provided by the Regional Monitoring Program and others, by 
providing the following: 

i. A network of nutrient monitoring locations to track nutrient concentrations, 
dissolved oxygen, and phytoplankton biomass in San Francisco Bay;  

ii. Adequate data to support modeling of nutrient fate and transport in San 
Francisco Bay; and 

iii. Studies furthering the understanding of harmful algae bloom development, 
including, at a minimum, monitoring for algae species and toxins. 

 
4. Reopener Provisions 

 
The Regional Water Board may modify or reopen this Order prior to its expiration 
date in any of the following circumstances as allowed by law: 

a. If the discharges governed by this Order have or will have a reasonable potential 
to cause or contribute to, or will cease to have, adverse impacts on water quality 
or beneficial uses of the receiving waters;  

b. If new or revised water quality objectives or total maximum daily loads (TMDLs) 
come into effect for San Francisco Bay and contiguous water bodies (whether 
statewide, regional, or site-specific); 

c. If State Water Board precedential decisions, new policies, new laws, or new 
regulations are adopted; 

d. If an administrative or judicial decision on a separate NPDES permit or WDRs 
addresses requirements similar to those in this Order; or 

f. As otherwise authorized by law. 

Any Discharger may request a permit modification based on any of the 
circumstances above. With any such request, the Discharger shall include 
antidegradation and anti-backsliding analyses.  
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Attachment B – NPDES Permit Nos. and Order Nos. B-1 

ATTACHMENT B – INDIVIDUAL ORDER AND NPDES PERMIT NUMBERS 
 
Municipal Dischargers: 

Discharger 
NPDES Permit 

No. 
Existing    

Order No.1 
Existing Order 
Adoption Date 

Existing Order 
Expiration Date 

American Canyon, City of CA0038768 R2-2011-0046 7/13/11 8/31/16 
Benicia, City of CA0038091 R2-2008-0014 3/12/08 5/30/13 
Burlingame, City of CA0037788 R2-2013-0015 5/08/13 6/30/18 
Central Contra Costa Sanitary District CA0037648 R2-2012-0016 2/08/12 3/31/17 
Central Marin Sanitation Agency CA0038628 R2-2012-0051 6/13/12 7/31/17 
Crockett Community Services District, 
Port Costa Sanitary Dept. 

CA0037885 R2-2013-0035 10/09/13 11/30/18 

Delta Diablo  CA0038547 R2-2009-0018 3/11/09 4/30/14 
East Bay Dischargers Authority CA0037869 R2-2012-0004 1/18/12 2/28/17 
   Union S.D. Wet Weather Outfall CA0038733 R2-2010-0097 7/14/10 8/31/15 
   Dublin San Ramon Services District CA0037613 R2-2012-0005 1/18/12 2/28/17 
   City of Livermore CA0038008 R2-2012-0006 1/18/12 2/28/17 
   LAVWMA Wet Weather Outfall CA0038679 R2-2011-0028 5/11/11 6/30/16 
East Bay Municipal Utility Dist. WWTP CA0037702 R2-2010-0060 3/10/10 4/30/15 
Fairfield-Suisun Sewer District CA0038024 R2-2009-0039 4/08/09 5/31/14 
Las Gallinas Valley Sanitary District CA0037851 R2-2009-0070 10/14/09 11/30/14 
Marin County (Paradise Cove), Sanitary 
District No. 5 of 

CA0037427 R2-2011-0016 4/13/11 5/31/16 

Marin County (Tiburon), Sanitary District 
No. 5 of 

CA0037753 R2-2013-0027 8/14/13 9/30/18 

Millbrae, City of CA0037532 R2-2013-0037 12/11/13 1/31/19 
Mt. View Sanitary District CA0037770 R2-2010-0114 11/10/10 12/31/15 
Napa Sanitation District CA0037575 R2-2011-0007 2/09/11 3/31/16 
Novato Sanitary District CA0037958 R2-2010-0074 5/12/10 6/30/15 
Palo Alto, City of CA0037834 R2-2009-0032 4/08/09 5/31/14 
Petaluma, City of CA0037810 R2-2011-0003 1/12/11 2/28/16 
Pinole, City of CA0037796 R2-2012-0059 8/08/12 9/30/17 
Rodeo Sanitary District CA0037826 R2-2012-0027 4/11/12 5/31/17 
San Francisco, City and County of, San 
Francisco International Airport 

CA0038318 R2-2013-0011 5/08/13 6/30/18 

San Francisco (Southeast Plant), City and 
County of 

CA0037664 R2-2013-0029 8/14/13 9/30/18 

San Jose/Santa Clara Water Pollution 
Control Plant and Cities of San Jose 
and Santa Clara 

CA0037842 R2-2009-0038 4/08/09 5/31/14 

San Mateo, City of CA0037541 R2-2013-0006 3/13/13 4/30/18 
Sausalito-Marin City Sanitary District CA0038067 R2-2012-0083 11/14/12 12/31/17 
Sewerage Agency of Southern Marin CA0037711 R2-2012-0094 12/12/12 1/31/18 
Sonoma Valley County Sanitary District CA0037800 R2-2008-0090 10/08/08 11/30/13 
South Bayside System Authority CA0038369 R2-2012-0062 8/08/12 9/30/17 
South San Francisco and San Bruno, 
Cities of 

CA0038130 R2-2008-0094 11/12/08 12/31/13 

Sunnyvale, City of CA0037621 R2-2009-0061 8/12/09 9/30/14 
US Department of Navy, Treasure Island CA0110116 R2-2010-0001 1/13/10 2/28/15 
Vallejo Sanitation and Flood Control 
District 

CA0037699 R2-2012-0017 2/08/12 3/31/17 

West County Agency (West County 
Wastewater District and City of Richmond 
Municipal Sewer District) 

CA0038539 R2-2013-0016 5/08/13 6/30/18 

1 The orders shown are for the primary permit reissuance and do not include permit amendments. 
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ATTACHMENT C – DISCHARGER LOCATION MAP 
 

 
 

A = Lower South Bay 
B = South Bay 
C = Central Bay 
D = San Pablo Bay & Carquinez Strait 
E = Suisun Bay 
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ATTACHMENT E – MONITORING AND REPORTING PROGRAM  
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ATTACHMENT E – MONITORING AND REPORTING PROGRAM (MRP)  
 
The Code of Federal Regulations (40 C.F.R. § 122.48) requires that all NPDES permits specify 
monitoring and reporting requirements. Water Code section 13383 also authorizes the 
Regional Water Board to require technical and monitoring reports. This MRP establishes 
monitoring and reporting requirements that implement the federal and California regulations. 
 
I. GENERAL MONITORING PROVISIONS 
 

A. Dischargers shall comply with this MRP and all requirements contained in the Regional 
Standard Provisions (Attachment G of individual permits). The Executive Officer may 
amend this MRP pursuant to 40 C.F.R. sections 122.62, 122.63, and 124.5. If any 
discrepancies exist between this MRP and the Regional Standard Provisions, this MRP 
shall prevail. 
 

B. Sampling is required during the entire year when discharging. The Discharger shall 
conduct all monitoring in accordance with the Federal Standard Provisions (Attachment 
D of individual permits), as supplemented by Attachment G. Equivalent test methods 
must be more sensitive than those specified in 40 C.F.R. section 136 and must be 
specified in this permit.  

 
II. MONITORING LOCATIONS 

Dischargers shall establish the following monitoring locations to characterize loads and 
comply with other requirements in this Order: 

Table E-1. Monitoring Station Locations 

 
III. EFFLUENT MONITORING REQUIREMENTS 

 
Dischargers shall monitor effluent for nutrients as shown in Tables E-2 and E-3 below and 
report as described in the next section: 

Table E-2. Effluent Monitoring Requirements 
Parameter Units Sample Type(1)

Ammonia mg/L and kg/day as N C-24 

Total Kjeldahl Nitrogen mg/L and kg/day as N C-24 

Nitrate-Nitrite mg/L and kg/day as N C-24 

Total Phosphorus mg/L and kg/day as P C-24 

Soluble Reactive Phosphorus mg/L and kg/day as P C-24 

Total Nitrogen mg/L and kg/day as N Calculated 

Unit Abbreviations: 

mg/L  = milligrams per liter  
kg/day as N  = kilograms per day as nitrogen 
kg/day as P = kilograms per day as phosphorus 

Sample Type: 

Discharge Point Name Monitoring Location Description

Effluent sampling shall be at the compliance monitoring location 
for ammonia specified in the Discharger’s NPDES permit. For 
San Francisco (Southeast Plant) this shall be E-001. 

Monitoring locations are described 
in individual NPDES permits. 
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C-24  = 24-hour composite sample 

Footnote: 

(1) 24-hour composite samples (C-24) may be made up of a minimum of four discrete grab samples, collected over the 
course of 24 hours, and volumetrically or mathematically flow-weighted. During a 24-hour period, the samples may 
be collected only when the plant is staffed, if necessary. 

 
Table E-3. Minimum Sampling Frequency 

Discharger Type Minimum Sampling Frequency(1,2,3) 

Major municipal discharger (Flow ≥ 10 mgd) Twice per month 
Major municipal discharger (Flow < 10 mgd) Once per month 
Minor municipal discharger (Flow < 1 mgd) Twice per year 

Footnotes: 
(1) Samples need only be collected when discharging (i.e., seasonal dischargers shall collect samples only during 

the discharge season). 
(2) After two years of data collection, the Discharger may reduce or eliminate the frequency for parameters 

specified in Table E.2 if it has collected adequate data for modeling and load characterization. The Discharger 
must request and then obtain written approval from the Executive Officer prior to monitoring reduction. 

(3) For municipal wastewater treatment plants that discharge via the EBDA outfall, individual treatment plant 
monitoring shall occur twice per year.  

 
IV. REPORTING REQUIREMENTS 
 

A. General Monitoring and Reporting Requirements 
 

Dischargers shall comply with all Federal Standard Provisions (Attachment D) and 
Regional Standard Provisions (Attachment G) related to monitoring, reporting, and 
recordkeeping, as modified in individual permits.  

 
B. Individual Reporting in Self-Monitoring Reports (SMRs) 

 
1. Reporting of Nutrients Data  
  

a. Routine SMRs  
 Dischargers shall submit nutrients data collected as part of this Order in the 

regular monthly or quarterly SMRs required in each Discharger’s individual 
permit. If a Discharger monitors nutrients more frequently than required by this 
Order at the monitoring location described in Table E-1, the Discharger shall 
include the results of this monitoring in the calculations and reporting for the 
SMR. 

 
b. Annual Nutrients Report 

 Starting in 2015, by September 1 of each year, each Discharger shall provide 
its nutrient information in a separate annual report or state that it is 
participating in a group report that will be submitted by the Bay Area Clean 
Water Agencies (BACWA) under section B.1.c below. Each Discharger shall 
submit the following: 

 
i. Documentation that it is complying with Provision C.3. Or if group annual 

reporting pursuant to B.1.c, below, then certification that each Discharger 
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has provided adequate support or contributed its portion of the required 
contribution under Provision C.3. 

 
ii. Summary tables depicting the Discharger’s annual and monthly flows, 

nutrient concentrations, and nutrient mass loads, calculated as described in 
Section VIII.1 Arithmetic Calculations of Standard Provisions (Attachment G 
of individual permits) covering July 1 through June 30 of the preceding year. 
Each individual Discharger shall document its nutrient loads relative to other 
facilities covered by this Order that discharge to the same subembayment, 
i.e., Suisun Bay, San Pablo Bay, Central Bay, South Bay, and Lower South 
Bay. Nutrient information from other Dischargers may be obtained from the 
State Water Board’s California Integrated Water Quality System (CIWQS) 
Program website (http://www.waterboards.ca.gov/ciwqs/index.html).   

 
iii. An analysis of nutrient trends, load variability, and an assessment as to 

whether or not nutrient mass discharges are increasing or decreasing.  
 

iv. If trend analysis shows a significant change in load, the Discharger shall 
investigate the cause and shall report its results, or status, or plans for 
investigation, in the annual report or in subsequent annual reports. This 
investigation shall include, at a minimum, whether treatment process 
changes have reduced or increased nutrient discharges, changes in nutrient 
loads related to water reclamation (increasing or decreasing), and changes 
in total influent flow related to water conservation, population growth, 
transient work community, new industry, and/or changes in wet weather 
flows.  

 
c. Optional Group Report for Annual Nutrients Report 

 As an alternative to submitting an individual Annual Nutrients Report, each 
Discharger may instead be part of a group report provided by BACWA. 
Starting 2015, by October 1 of each year, the Annual Group Nutrients Report 
shall include the information detailed in B.1.b above.   

    
2. Monitoring Periods 
 Monitoring periods for all required monitoring shall be completed according to the 

following schedule:  

Table E-4. Monitoring Periods 
Sampling 
Frequency 

Monitoring Period Begins On… Monitoring Period 

Monthly 

First day of calendar month 
following permit effective date or 
on permit effective date if on first 
day of month 

First day of calendar month through 
last day of calendar month 

Quarterly 
Closest January 1, April 1, July 1, 
or October 1 following (or on) 
permit effective date 

January 1 through March 31 
April 1 through June 30 
July 1 through September 30 
October 1 through December 31 
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Twice per year 
Closest May 1 or November 1 
following (or on) permit effective 
date 

November 1 through April 30 
May 1 through October 31 

Annually 
As specified in EO concurrence 
describe in section III. 

January 1 through December 31 

 
 

C. Discharge Monitoring Reports (DMRs) 
 

1. At any time during the term of this Order, the State Water Board or Regional 
Water Board may notify the Discharger to electronically submit DMRs. Until such 
notification is given, the Discharger shall submit DMRs in accordance with the 
requirements described below. 

2. Once notified by the State Water Board or Regional Water Board, the Discharger 
shall submit hard copy DMRs. The Discharger shall sign and certify DMRs as 
Attachment D requires. The Discharger shall submit original DMRs to one of the 
addresses listed below: 

Standard Mail 
FedEx/UPS/ 

Other Private Carriers 
State Water Resources Control Board  

Division of Water Quality 
c/o DMR Processing Center 

PO Box 100 
Sacramento, CA 95812-1000 

State Water Resources Control Board 
Division of Water Quality 

c/o DMR Processing Center 
1001 I Street, 15th Floor 
Sacramento, CA 95814 

 
3. All discharge monitoring results must be reported on the official U.S. EPA pre-

printed DMR forms (EPA Form 3320-1) or self-generated forms that follow the 
exact same format of EPA Form 3320-1. 
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ATTACHMENT F – FACT SHEET 
 
This Fact Sheet includes the legal requirements and technical rationale that serve as the basis 
for the requirements of this Order. As described in section II.B of the Order, the Regional 
Water Board incorporates this Fact Sheet as its findings supporting the issuance of the Order. 
 
I. PERMIT INFORMATION 

 
The following tables summarize administrative information related to the facility: 

Table F-1. Facility Information 
 

Discharger 
Facility Contact, Title, 

and Phone Number 
Mailing Address 

Effluent 
Description 

Facility 
Design 

Flow (mgd)

American Canyon, City of 

Peter Lee 
Wastewater Systems 
Manager 
(707) 647-4525 

Same as Facility 
Address 

Advanced 
Secondary 

2.5 

Benicia, City of 

Jeff Gregory  
Wastewater Treatment 
Plant Superintendent  
(707) 746- 4790  

Same as Facility 
Address 

Secondary 4.5 

Burlingame, City of 
William Toci 
Plant Manager 
(650) 342-3727 

501 Primrose 
Burlingame, CA 94010 

Secondary 5.5 

Central Contra Costa Sanitary 
District 

Curt Swanson 
Director of Operations  
(925) 229-7336 

Same as Facility 
Address 

Secondary 53.8 

Central Marin Sanitation Agency 

Robert Cole 
Environmental 
Services Manager 
(415) 459-1455 

Same as Facility 
Address 

Secondary 10 

Crockett Community Services 
District 

Michael Kirker 
Port Costa Dept. 
Manager 
(510) 787-2992 

Crockett Community 
Services District, 
Port Costa Sanitary 
Department 
P.O. Box 578  
Crockett, CA 94525  

Secondary 0.033 

Delta Diablo  
Gary W. Darling 
General Manager  
(925) 756-1920  

Same as Facility 
Address 

Secondary 16.5 

East Bay Dischargers Authority: 
     EBDA Common Outfall 

Michael S. Connor 
General Manager 
(510) 278-5910 

2651 Grant Avenue  
San Lorenzo, CA  
94580 

Secondary 107.8 

Hayward Water Pollution 
Control Facility 
San Leandro Water Pollution 
Control Plant 
Oro Loma/Castro Valley 
Sanitary Districts Water 
Pollution Control Plant 
Raymond A. Boege Alvarado 
Wastewater Treatment Plant 
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Discharger 
Facility Contact, Title, 

and Phone Number 
Mailing Address 

Effluent 
Description 

Facility 
Design 

Flow (mgd)
Livermore-Amador Valley Water 
Management Agency 
(LAVWMA) Export and Storage 
Facilities 
Dublin San Ramon Services 
District Wastewater Treatment 
Plant 
City of Livermore Water 
Reclamation Plant 

East Bay Municipal Utility District 
Main Wastewater Treatment 
Plant 

Kurt H. Haunschild 
Manager  of 
Wastewater Treatment 
(510) 287-1407 

EBMUD WW Treatment 
P.O. Box 24055, MS 59 
Oakland, CA 94623  

Secondary 120 

Fairfield-Suisun Sewer District 
Greg Baatrup 
General Manager 
(707) 429-8930 

Same as Facility 
Address 

Advanced 
Secondary 

23.7 

Las Gallinas Valley Sanitary District 
Mark Williams 
District Manager 
(415) 472-1734 

300 Smith Ranch Rd 
San Rafael, CA  
94903-1929 

Secondary 2.92 

Marin County (Paradise Cove), 
Sanitary District No. 5 of  

Tony Rubio 
Chief Plant Operator 
(415) 435-1501 

P.O. Box 227 
Tiburon, CA 94920 

Secondary 0.04 

Marin County (Tiburon), Sanitary 
District No. 5 of 

Tony Rubio 
Chief Plant Operator 
(415) 435-1501 

2001 Paradise Drive 
Tiburon, CA 94920 

Secondary 0.98 

Millbrae, City of 
Joseph Magner 
Superintendent 
(650) 259-2388 

621 Magnolia Avenue 
Millbrae, CA 94030 

Secondary 3 

Mt. View Sanitary District 
Michael D. Roe 
District Manager 
(925) 228-5635 ext. 32 

P. O. Box 2757 
Martinez, CA  94553 

Advanced 
Secondary 

3.2 

Napa Sanitation District 
Tim Healy 
General Manager 
(707) 258-6000 

P.O. Box 2480 
Napa, CA 94558 

Secondary 15.4 

Novato Sanitary District 
Beverly James 
Manager-Engineer 
(415) 892-1694 x111 

500 Davidson Street 
Novato, CA 94945  

Secondary 7.05 

Palo Alto, City of 

Ken Torke 
Environmental 
Compliance Manager 
(650) 329-2243 

2501 Embarcadero 
Way,  
Palo Alto, CA 94303 

Advanced 
Secondary 

39 

Petaluma, City of 

Leah Walker 
Environmental 
Services Manager 
(707) 776-3777 

3890 Cypress Drive 
Petaluma, CA 94954 

Secondary 6.7 

Pinole, City of 
Ron Tobey 
Plant Manager 
(510) 724-8963 

2131 Pear Street, 
Pinole, CA 94564 

Secondary 4.06 

Rodeo Sanitary District 
Steven S. Beall 
Engineer-Manager 
(510) 799-2970 

Same as Facility 
Address 

Secondary 1.14 



 
SF BAY NUTRIENTS WATERSHED PERMIT     ORDER No. R2-2014-0014 
MUNICIPAL AND INDUSTRIAL WASTEWATER DISCHARGERS        

 

Attachment F – Fact Sheet                                                                                                      F-4                  
 

Discharger 
Facility Contact, Title, 

and Phone Number 
Mailing Address 

Effluent 
Description 

Facility 
Design 

Flow (mgd)
San Francisco (San Francisco 
International Airport), City and 
County of 

Mark Costanzo 
Utilities Manager 
(650) 821-7809 

P.O. Box 8097 
San Francisco, CA 
94128 

Secondary 2.2 

San Francisco (Southeast Plant), 
City and County of 

Tommy Moala 
Assistant General 
Manager of 
Wastewater 
(415) 554-2465 

1155 Market St., 
11th Floor  
San Francisco, CA 
94103 

Secondary 150 

San Jose/Santa Clara, Cities of 

James Ervin 
Acting Environmental 
Compliance Officer 
(408) 945-5124 

700 Los Esteros Road 
San Jose, CA 95134 

Advanced 
Secondary 

167 

San Mateo, City of 

Ramon Towne 
Interim Director of 
Public Works 
(650) 522-7300 

330 West 20th Avenue 
San Mateo, CA 94403 

Secondary 15.7 

Sausalito-Marin City Sanitary 
District 

Craig Justice 
General Manager 
(415) 332-0244 

P.O. Box 39 
Sausalito, CA  
94966-0039 

Secondary 1.8 

Sewerage Agency of Southern 
Marin 

Mark Grushayev 
General Manager 
(415) 388-2402 

26 Corte Madera Ave. 
Mill Valley, CA 94941 

Secondary 3.6 

Sonoma Valley County Sanitary 
District 

Pam Jeane 
Deputy Chief Engineer 
(707) 521-1864 

Sonoma County Water 
Agency 
404 Aviation Blvd. 
Santa Rosa, CA 95403 

Secondary 3 

South Bayside System Authority 
Daniel Child 
Manager 
(650) 591-7121 

Same as Facility 
Address 

Secondary 29 

South San Francisco and San 
Bruno, Cities of 

Brian Schumacker 
Plant Superintendent 
(650) 877-8555 

South San Francisco-
San Bruno Water 
Pollution Control Plant 
195 Belle Air Road 
South San Francisco, 
CA 94080 

Secondary 13 

Sunnyvale, City of 
Melody Tovar 
Division Manager 
(408) 730-7808 

Sunnyvale Water 
Pollution Control Plant 
P.O. Box 3707 
Sunnyvale, CA 
94088-3707  

Advanced 
Secondary 

29.5 

U.S. Department of Navy (Treasure 
Island) 

Patricia A. McFadden 
BRAC Field Team 
Leader 
San Francisco Bay 
Area 
(415) 743-4720 

Navy BRAC PMOW 
410 Palm Avenue, Bldg 
1, Suite 161 
Treasure Island, San 
Francisco, CA  
94130-1807 

Secondary 2 

Vallejo Sanitation and Flood 
Control District 

Melissa Morton 
District Manager 
(707) 644-8949 X211 

Same as Facility 
Address 

Secondary 15.5 

West County Agency (West County 
Wastewater District and City of 
Richmond Municipal Sewer District) 

E.J. Shalaby 
District Manager 
(510) 222-6700 

2910 Hilltop Drive 
Richmond, CA 
94806 

Secondary 28.5 
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Table F-2. Additional Facility Information 

Discharger 
Authorized Person to Sign 

and Submit Reports 
Billing Address (if different 

from mailing address) 
Pretreatment 

Program 
Receiving 

Water Type 
American Canyon, City of Same as Contact Same as mailing address Y Estuarine 
Benicia, City of Same as Contact Same as mailing address Y Estuarine 
Burlingame, City of Same as contact Same as mailing address Y Marine 
Central Contra Costa Sanitary District Same as contact Same as mailing address Y Estuarine 
Central Marin Sanitation Agency Same as contact Same as mailing address Y Estuarine 
Crockett Community Services District Same as contact Same as mailing address N Estuarine 

Delta Diablo  
Steve Dominguez 
Plant Manager 
(925) 756-1967 

Same as mailing address Y Estuarine 

East Bay Dischargers Authority 

Same as contact Same as mailing address Y Estuarine 

Hayward Water Pollution Control Facility 
San Leandro Water Pollution Control Plant 
Oro Loma/Castro Valley Sanitary Districts 
Water Pollution Control Plant 
Raymond A. Boege Alvarado Wastewater 
Treatment Plant 
LAVWMA Export and Storage Facilities 
Dublin San Ramon Services District 
Wastewater Treatment Plant 
City of Livermore Water Reclamation Plant 

East Bay Municipal Utility District 
Ben Horenstein 
Director of Wastewater 
(510) 287-1846 

EBMUD Accounts Payable 
P.O. Box 24055, MS #5 
Oakland, CA   94623-2306 

Y Marine 

Fairfield-Suisun Sewer District Same as contact Same as mailing address Y Estuarine 
Las Gallinas Valley Sanitary District Same as contact Same as mailing address N Estuarine 
Marin County (Paradise Cove), Sanitary 
District No. 5 of  

Same as contact Same as mailing address N Marine 

Marin County (Tiburon),  
Sanitary District No. 5 of 

Same as contact Same as mailing address N Marine 

Millbrae, City of Same as contact Same as mailing address N Marine 
Mt. View Sanitary District Same as contact Same as mailing address N Estuarine 

Napa Sanitation District 
James Keller 
Plant Manager 
(707) 258-6020 

Same as mailing address Y Estuarine 

Novato Sanitary District Same as contact Same as mailing address Y Estuarine 
Palo Alto, City of Same as contact Same as mailing address Y Estuarine 
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Discharger 
Authorized Person to Sign 

and Submit Reports 
Billing Address (if different 

from mailing address) 
Pretreatment 

Program 
Receiving 

Water Type 

Petaluma, City of 
Matthew Pierce 
Operations Supervisor 
(707) 776-3777 

Same as mailing address Y Estuarine 

Pinole, City of Same as contact Same as mailing address N Marine 
Rodeo Sanitary District Same as contact Same as mailing address N Estuarine 

San Francisco (San Francisco International 
Airport), City and County of  

Peter Acton 
Deputy Airport Director 
(650) 821-5000 

Same as mailing address Y Marine 

San Francisco (Southeast Plant), City and 
County of 

George Engel 
Superintendent 
(415) 920-4944 

Same as mailing address Y Marine 

San Jose/Santa Clara Water Pollution Control 
Plant and Cities of San Jose and Santa 
Clara 

Joanna De Sa 
Acting Deputy Director 
(408) 535-8560 

Same as mailing address Y Estuarine 

San Mateo, City of Same as contact Same as mailing address Y Marine 
Sausalito-Marin City Sanitary District Same as contact Same as mailing address N Marine 
Sewerage Agency of Southern Marin Same as contact Same as mailing address N Marine 

Sonoma Valley County Sanitary District 
Brian Anderson 
Operations Coordinator 
(707) 526-5370 

Same as mailing address N Estuarine 

South Bayside System Authority Same as contact Same as mailing address Y Marine 
South San Francisco and San Bruno, Cities of Same as contact Same as mailing address Y Marine 

Sunnyvale, City of 
Same as contact 
 

Same as mailing address Y Estuarine 

U.S. Department of Navy (Treasure Island) 
Same as contact 
 

Same as mailing address N Marine 

Vallejo Sanitation and Flood Control District Same as contact Same as mailing address Y Estuarine 
West County Agency (West County 
Wastewater District and City of Richmond 
Municipal Sewer District) 

E.J. Shalaby 
District Manager 
(510) 222-6700 

Same as mailing address Y Estuarine 
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A. The Dischargers listed in Table 1 of the Order own and operate secondary and 

advanced secondary wastewater treatment facilities as described in their individual 
permits. Wastewater is discharged to San Francisco Bay and its tributaries, which are 
waters of the United States within the San Francisco Bay watershed. Attachment C 
shows a map of the Dischargers subject to this Order. 

 
 This Order supersedes nutrient-related requirements in the individual NPDES permits 

listed in Attachment B, with the exception of effluent limitations for ammonia as well as 
special studies the Central Contra Costa Sanitary District is to conduct pursuant to 
Order No. R2-2012-0016 (Provision C.5c). For the purposes of this Order, references to 
the “discharger” or “permittee” in applicable federal and State laws, regulations, plans, 
or policy are held to be equivalent to references to the Dischargers herein. 

 
B. The San Francisco Bay estuary has long been recognized as nutrient-enriched. Despite 

this, the abundance of phytoplankton in the estuary is lower than would be expected 
due to a number of factors, including strong tidal mixing; high turbidity, which limits light 
penetration; and high filtration by clams. However, recent data indicate an increase in 
phytoplankton biomass and a small decline in dissolved oxygen concentrations in many 
areas of the estuary, suggesting that its historic resilience to the effects of nutrient 
enrichment may be weakening. The contributing factors for this include (1) natural 
oceanic oscillations that have increased benthic predators, thus reducing South San 
Francisco Bay’s clam population and clam grazing; and (2) decreases in suspended 
sediment that have resulted in a less turbid environment and increased light 
penetration. 
 
South San Francisco Bay’s clam population filters phytoplankton biomass. However, 
beginning in the late 1990s, gross primary production in the South San Francisco Bay 
has increased sharply.1 This increase appears to be due to a decrease in bivalve 
grazing because predators (fish, shrimp, and crabs) of benthic feeders have increased 
significantly. The increase in predator abundance has been attributed to a change in 
natural oceanic oscillations that is bringing colder waters to San Francisco Bay and has 
allowed these predators to feed on bivalves.  
 
San Francisco Bay is turbid due to high suspended sediment concentrations. However, 
recent studies show that the Bay may be clearing, with Bay-wide decreases in turbidity. 
In certain areas (e.g., Suisun Bay) decreases in turbidity of up to 50% have occurred 
since 1975.2 The reasons appear to be related to decreases in (1) sediment loads from 
the Sierra Nevada Mountains and Central Valley, and (2) the amount of erodible 
material within San Francisco Bay. Even with a significant decrease in turbidity, 
phytoplankton biomass production continues to be suppressed in Suisun Bay. This 
needs to be further studied as described on page F-16.  
 

                                                 
1  Cloern, J. E., and A. D. Jassby (2012), “Drivers of change in estuarine-coastal ecosystems: Discoveries from 

four decades of study in San Francisco Bay,” Reviews of Geophysics, 50, RG4001, page 21. 
2  San Francisco Estuary Institute (SFEI), Nutrient Conceptual Model Draft, May 1, 2013, page 14. 
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Spring phytoplankton blooms are relatively frequent in San Francisco Bay, and fall 
blooms have been occurring with increased frequency. The reasons are unknown, but 
the increase could be the result of a less turbid environment and lower grazing pressure 
from clams. San Francisco Bay experiences strong tidal mixing, which breaks down 
stratification in the water column.3 However, there are two periods each year 
(March/April and September/October) that are low points for tidal energy. During these 
low-energy periods, stratification develops if there are sufficient freshwater inputs 
(salinity stratification is more typical in the spring) or calm clear days (temperature 
stratification is more typical in the fall). Under these conditions, phytoplankton can 
remain in the light-rich zone and grow rapidly. Typically, these blooms are short-lived, 
lasting 10 to 14 days, with blooms ending when increased tidal energy re-mixes the 
water column.  
 
Under current conditions, phytoplankton growth and biomass accumulation are limited 
much of the time by lack of light, and biomass accumulation is further controlled by clam 
grazing. If these constraints continue to shift, increases in phytoplankton biomass could 
follow. Under this scenario, it may be necessary to limit the availability of essential 
nutrients. This Order establishes new information collection requirements because 
municipal wastewater treatment plants are a significant source of nutrients to San 
Francisco Bay. Municipal wastewater treatment plants account for about 63 percent of 
the annual average total nitrogen load to San Francisco Bay. Their contribution varies, 
depending on embayment, as shown in the table below:  

 

Table F-3. Annual Average Loads for Dissolved Inorganic Nitrogen, kg/day  

Embayment Municipal Refinery Stormwater Delta Total POTW % 
Lower South Bay 6,805 n/a 539 n/a 7,344 93 

South Bay 19,401 n/a 670 n/a 20,071 97 

Central Bay 11,667 n/a 159 n/a 11,826 99 

San Pablo Bay & 
Carquinez Strait 

2,721 842 7,484 n/a 11,047 25 

Suisun Bay 5,618 130 1,968 15,930 23,646 24 

Baywide 46,212 972 10,820 15,930 73,934 63 

SFEI, External Nutrient Loads to San Francisco Bay, Table 6, Draft, April 9, 2013. 

 
C. Several years may be needed to determine an appropriate level of nutrient control and 

to identify management actions necessary to protect San Francisco Bay beneficial uses. 
This Order is the first phase of what the Regional Water Board expects to be a multi-
permit effort. It sets forth a regional framework to facilitate collaboration on studies that 
will inform future management decisions and regulatory strategies. The overall purpose 
of this phase is to track and evaluate treatment plant performance, fund nutrient 
monitoring programs, support load response modeling, and conduct treatment plant 
optimization and upgrade studies for nutrient removal. These studies will increase the 
understanding of external nutrient loads, improve load response models, support 
development of nutrient objectives, and increase the certainty that any required nutrient 
removal at treatment plants will produce the desired outcome. In the 2019 permit 

                                                 
3 SFEI, Nutrient Conceptual Model Draft, May 1, 2013, page 14. 
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reissuance, the Regional Water Board anticipates considering establishment of 
performance-based effluent limits for nutrients and may require implementation of 
treatment optimization or other means to reduce loads or increase assimilative capacity 
if scientific studies show results that warrant such activities. The Regional Water Board 
will also consider load offsets between Dischargers within and between 
subembayments if permissible. The 2019 permit reissuance will also continue efforts to 
evaluate control measure scenarios as informed by load response modeling. In the 
2024 and 2029 permit reissuances, the Regional Water Board anticipates using the 
information from studies conducted under earlier orders and the Nutrient Management 
Strategy to require implementation of additional management actions, as needed, and 
may allow load offsets as appropriate. 

 
II. FACILITIES DESCRIPTION 

 
A. Description of Wastewater Treatment 

 
Municipal wastewater treatment plants provide secondary treatment, which includes 
screening, skimming, settling, and biological treatment. Some plants also provide 
advanced treatment that “nitrifies” ammonia to make nitrate-nitrogen. Municipal 
wastewater treatment plants generally remove around 20 to 30 percent of the total 
nitrogen load in their influent. The primary source of nutrients in municipal wastewater is 
human waste; therefore, most dischargers have no practical way of controlling influent 
nutrient levels.   
 

B. Discharge Points and Receiving Waters 
 

Discharge points and receiving waters are identified in the individual permits listed in 
Attachment B. 

 
C. Existing Nutrient Discharge Data 

 
Dischargers have been collecting nutrient data since the Executive Officer of the 
Regional Water Board issued a Water Code section 13267 order on March 2, 2012. 
These data show that about 90 percent of municipal wastewater treatment plant nutrient 
discharges are from facilities that have a permitted design flow of 10 mgd or greater. 
These data are summarized below: 

Table F-4. Nutrient Loads (July 2012 to June 2013)  

Discharger 
Average Annual 
Total Nitrogen 
Load (kg/day) 

Average Annual 
Total Phosphorus 

Load (kg/day) 

Design Flow 
(mgd) 

American Canyon, City of 66 26 2.5 
Benicia, City of 223 27 4.5 
Burlingame, City of 459 95 5.5 
Calistoga, City of 58 6.6 0.84 
Central Contra Costa Sanitary District 4187 138 53.8 
Central Marin Sanitation Agency 903 89 10 
Crockett Community Services District   0.033 
Delta Diablo  1725 33 16.5 
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Discharger 
Average Annual 
Total Nitrogen 
Load (kg/day) 

Average Annual 
Total Phosphorus 

Load (kg/day) 

Design Flow 
(mgd) 

East Bay Dischargers Authority, including 
City of Hayward, City of San Leandro, Oro 
Loma Sanitary District, Castro Valley 
Sanitary District, Union Sanitary District, 
Livermore-Amador Valley Water 
Management Agency, Dublin San Ramon 
Services District, and City of Livermore 

8641 555 107.8 

East Bay Municipal Utility District 10583 973 120 
Fairfield-Suisun Sewer District 1327 196 23.7 
Las Gallinas Valley Sanitary District 261 40 2.92 
Marin County (Paradise Cove),  
Sanitary District No. 5 of  

2.1 0.27 0.04 

Marin County (Tiburon),  
Sanitary District No. 5 of 

61 8.2 0.98 

Millbrae, City of 251 16 3 
Mt. View Sanitary District 134 18 3.2 
Napa Sanitation District 509 48 15.4 
Novato Sanitary District 253 23 7.05 
Palo Alto, City of 2341 336 39 
Petaluma, City of 71 50 5.2 
Pinole, City of 347 34 4.06 
Rodeo Sanitary District 41 9.3 1.14 
Saint Helena, City of 114 36 0.5 
San Francisco (San Francisco 
International Airport), City and County of  

236 15 2.2 

San Francisco (Southeast Plant), City and 
County of 

8307 101 150 

San Jose/Santa Clara WPCP 5233 332 167 
San Mateo, City of 1501 124 15.7 
Sausalito-Marin City Sanitary District 158 25 1.8 
Sewerage Agency of Southern Marin 241 42 3.6 
Sonoma Valley County Sanitary District 119 40 3.0 
South Bayside System Authority 2118 171 29 
South San Francisco and San Bruno, 
Cities of 

1165 153 13 

Sunnyvale, City of 1086 213 29.5 
U.S. Department of Navy (Treasure 
Island) 

13 1.8 2.0 

Vallejo Sanitation and Flood Control 
District 

845 128 15.5 

West County Agency (West County 
Wastewater District and City of Richmond 
Municipal Sewer District) 

850 57 28.5 

Yountville, Town of 23 3.8 0.55 

Aggregate Mass Load (kg/day) 54,5004 4,160 
 

Load from design flow ≥ 10 mgd 51,300 (94%) 3,650 (88%) 
 

                                                 
4  The aggregate nitrogen loads in Table F-4 are about 20% higher than those noted in Table F-3. This is because 

Table F-4 represents total nitrogen whereas Table F-3 only represents the dissolved inorganic form.  



 
SF BAY NUTRIENTS WATERSHED PERMIT     ORDER No. R2-2014-0014 
MUNICIPAL AND INDUSTRIAL WASTEWATER DISCHARGERS        

 

Attachment F – Fact Sheet    F-11 
 

 
III. APPLICABLE PLANS, POLICIES, AND REGULATIONS 
 

The requirements in the Order are based on the requirements and authorities described 
below: 

A. Legal Authorities 
 

This Order serves as WDRs pursuant to California Water Code article 4, chapter 4, 
division 7 (commencing with § 13260). This Order is also issued pursuant to federal 
Clean Water Act (CWA) section 402 and its implementing regulations adopted by U.S. 
EPA and Water Code chapter 5.5, division 7 (commencing with § 13370). It shall serve 
as an NPDES permit for point source discharges from the named facilities to surface 
waters.  
 

B. California Environmental Quality Act (CEQA) 
 

Under Water Code section 13389, this action to adopt an NPDES permit is exempt from 
the provisions of the California Environmental Quality Act, Public Resources Code 
division 13, chapter 3 (commencing with § 21100). 

 
C. State and Federal Regulations, Policies, and Plans 

 
1. Water Quality Control Plan. The Regional Water Board adopted the Water Quality 

Control Plan for the San Francisco Bay Basin (Basin Plan), which designates 
beneficial uses, establishes water quality objectives, and contains implementation 
programs and policies to achieve those objectives for all waters addressed through 
the plan. The Basin Plan specifies numeric and narrative water quality objectives. 
The narrative biostimulatory substances objective states, “Waters shall not contain 
biostimulatory substances in concentrations that promote aquatic growths to the 
extent that such growths cause nuisance or adversely affect beneficial uses.” 
Requirements in this Order implement the Basin Plan.  

This Order is consistent with State Water Board Resolution No. 88-63, which 
established State policy that all waters, with certain exceptions, should be 
considered suitable or potentially suitable for municipal or domestic supply. 
Beneficial uses for the discharges’ receiving waters are listed below: 
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Table F-5. Basin Plan Beneficial Uses 

Receiving Water Beneficial Uses 

San Francisco Bay and its 
Tidally-Influenced Tributaries 

Ocean, Commercial, and Sport Fishing (COMM) 
Estuarine habitat (EST) 
Industrial Service Supply (IND) 
Marine Habitat (MAR), Fish Migration (MIGR) 
Navigation (NAV) 
Preservation of Rare and Endangered Species (RARE) 
Water Contact Recreation (REC1) 
Noncontact Water Recreation (REC2) 
Shellfish Harvesting (SHELL) 
Fish Spawning (SPWN) 
Wildlife Habitat (WILD) 

2. Anti-Backsliding Requirements. CWA sections 402(o) and 303(d)(4) and 
40 C.F.R. section 122.44(l) restrict backsliding in NPDES permits. These anti-
backsliding provisions require that effluent limitations in a reissued permit be as 
stringent as those in the previous permit, with some exceptions in which limitations 
may be relaxed.  

3. Antidegradation Policy. Federal regulations at 40 C.F.R. section 131.12 requires 
that state water quality standards include an antidegradation policy consistent with the 
federal policy. The State Water Board established California’s antidegradation policy 
through State Water Board Resolution 68-16, which is deemed to incorporate the 
federal antidegradation policy where the federal policy applies under federal law. 
Resolution 68-16 requires that existing water quality be maintained unless 
degradation is justified based on specific findings. The Basin Plan implements, and 
incorporates by reference, both the State and federal antidegradation policies. 
Permitted discharges must be consistent with the antidegradation provisions of 
40 C.F.R. section 131.12 and State Water Board Resolution 68-16. 

4. Endangered Species Act Requirements. This Order does not authorize any act 
that results in the taking of a threatened or endangered species or any act that is 
now prohibited, or becomes prohibited in the future, under either the California 
Endangered Species Act (Fish and Game Code §§ 2050 to 2097) or the Federal 
Endangered Species Act (16 U.S.C.A. §§ 1531 to 1544). This Order contains 
requirements to protect the beneficial uses of waters of the State, including 
protecting rare, threatened, or endangered species. Each Discharger is responsible 
for meeting all applicable endangered species act requirements. 

D. Impaired Waters on CWA 303(d) List 
 
In October 2011, U.S. EPA approved a revised list of impaired waters prepared 
pursuant to CWA section 303(d), which requires identification of specific water bodies 
where it is expected that water quality standards will not be met after implementation of 
technology-based effluent limitations on point sources. Where it has not done so 
already, the Regional Water Board plans to adopt Total Maximum Daily Loads (TMDLs) 
for pollutants on the 303(d) list. TMDLs establish wasteload allocations for point sources 
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and load allocations for non-point sources, and are established to achieve the water 
quality standards for the impaired waters. San Francisco Bay is not listed as impaired 
by nutrients. 

IV. RATIONALE FOR DISCHARGE PROHIBITIONS AND SPECIFICATIONS 
 

The CWA requires point source dischargers to control the amount of conventional, non-
conventional, and toxic pollutants discharged into waters of the United States. The control 
of pollutants discharged is established through NPDES permit requirements. There are two 
principal bases for effluent limitations: 40 C.F.R. section 122.44(a) requires that permits 
include applicable technology-based limitations and standards; and 40 C.F.R. section 
122.44(d) requires that permits include water quality-based effluent limitations to attain and 
maintain applicable numeric and narrative water quality criteria to protect the beneficial 
uses of receiving waters. 
 
This Order continues the receiving water limits that apply to biostimulatory substances from 
the individual NPDES permits listed in Attachment B. At this time, the Regional Water 
Board has determined that there is insufficient evidence to conclude that nutrients cause or 
contribute to excursions of the narrative water quality objective for biostimulatory 
substances. Therefore, this Order does not include water quality-based effluent limits for 
nutrients. The individual NPDES permits listed in Attachment B contain other discharge 
prohibitions, technology-based limitations, and water quality-based specifications, including 
ammonia effluent limitations. 
 
A. Anti-backsliding 
 

This Order does not backslide because existing permits do not include effluent 
limitations for nutrients based on the narrative biostimulatory substances water quality 
objective. 

 
B. Antidegradation 
 

Federal regulations at 40 C.F.R. section 131.12 require that state water quality 
standards include an antidegradation policy consistent with the federal policy. The State 
Water Board established California’s antidegradation policy through State Water Board 
Resolution No. 68-16. This Order covers existing discharges, all of which have been 
covered by individual NPDES permits adopted in accordance with antidegradation 
policies. According to a State Water Board guidance memorandum (William Attwater, 
Chief Counsel, October 7, 1987), “…the federal antidegradation policy ordinarily does 
not apply to consideration of existing discharges, even if exceptions or variances from 
other applicable water quality objectives or effluent guidelines are required to permit the 
discharge to continue.” According to the memorandum, considerations in determining 
whether to perform an antidegradation analysis include the following: 

1. whether there are new discharges or an expansion of existing facilities, 

2. whether there would be a reduction in the level of treatment of an existing discharge, 

3. whether an existing outfall has been relocated, 
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4. whether there has been a substantial increase in mass emissions, and 

5. whether there has been a change in water quality from a point source or non-point 
source discharge or water diversion. 

None of these conditions apply to this Order.  

Moreover, no antidegradation analysis is required when the Regional Water Board has 
no reason to believe that baseline water quality will be reduced. Baseline quality is the 
best quality of the receiving water that has existed since 1968 when considering 
Resolution 68-16, or since 1975 under the federal policy, unless subsequent lowering 
was due to regulatory action consistent with State and federal antidegradation policies. 
If poorer water quality was permitted, the most recent water quality resulting from 
permitted action is the baseline water quality to be considered in any antidegradation 
analysis. 

Because all the individual NPDES permits were adopted in accordance with the 
antidegradation policies, the baseline for evaluating antidegradation is the existing water 
quality resulting from the individual permits. This Order does not allow for any increase 
in permitted design flow or allow for any reduction in treatment; therefore, no increase in 
nutrient discharge beyond the discharges already taking place are foreseeable, and no 
findings justifying degradation are necessary. 

C. Stringency of Requirements for Individual Pollutants 
 

This Order’s discharge specifications are no more stringent than required to implement 
CWA requirements. 

V. RATIONALE FOR RECEIVING WATER LIMITS 
 
 This Order continues receiving water limits that apply to biostimulatory substances from 

the individual NPDES permits listed in Attachment B. These limits are based on the Basin 
Plan water quality objectives. This continuance is necessary, because this Order 
supercedes nutrient-related requirements in the individual NPDES permits. No other 
additional limitations are necessary.  

 
VI. RATIONALE FOR PROVISIONS 
 

A. Standard Provisions 
 

The individual NPDES permits listed in Attachment B contain all standard provisions.  
 
B. Monitoring and Reporting Program 

 
Pursuant to 40 C.F.R. section 122.48, NPDES permits must specify requirements for 
recording and reporting monitoring results. Water Code section 13383, and 40 C.F.R. 
sections 122.41(h) and (j), authorize the Regional Water Board to require technical and 
monitoring reports. This Order establishes monitoring and reporting requirements, 
contained in the Monitoring and Reporting Program (Attachment E), that implement 
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federal and State requirements. For more background regarding these requirements, 
see section VII of this Fact Sheet.  
 

C. Special Provisions 
 

1. Evaluation of Potential Nutrient Discharge Reduction by Treatment 
Optimization and Side-Stream Treatment  

This Order requires major Dischargers to study how existing treatment can be 
optimized and how much it would cost to optimize and implement minor upgrades to 
their existing treatment systems to reduce nutrient loads to San Francisco Bay. This 
information is necessary to understand the extent that Dischargers can maximize 
existing treatment systems for nutrient removal to reduce the risk of impairment of 
San Francisco Bay. This Order also requires evaluation for side-stream treatment 
opportunities. Implementing side-stream treatment can be a capital intensive 
upgrade, but it is included in the optimization evaluation since opportunities for side-
stream treatment are site-specific. 
 
Major facilities are those with a design flow greater than or equal to 1 million gallons 
per day (mgd). While most of the nutrient loads to San Francisco Bay are from 
municipal wastewater treatment facilities with design flows greater than 10 mgd, this 
Order requires other major facilities to evaluate the potential to optimize their 
treatment and to evaluate the costs of upgrades because there is uncertainty 
concerning nutrient cycling within in San Francisco Bay. It is possible that all nutrient 
sources may contribute significantly to nutrient impacts and that many Dischargers 
will need to optimize treatment.  
 
For Dischargers that implement minor upgrades or treatment plant optimization, the 
Regional Water Board intends to recognize early actions and encourage early 
nutrient removal where opportunities exist. As part of Dischargers’ actions to 
implement minor upgrades or treatment plant optimization, Dischargers should also 
consider how such actions may be consistent with or contrary to actions Dischargers 
plan to address the impacts of sea level rise and climate change. 
 
This provision is authorized by Clean Water Act section 1318(a) and Water Code 
section 13383. Section 1318(a) authorizes the collection of information necessary to 
carry out the objectives of the Clean Water Act, including but not limited to 
developing or assisting in the development of any effluent limitation, other limitation, 
prohibition, effluent standard, pretreatment standard or standard of performance. 
The Regional Water Board implements this requirement through Water Code section 
13383.   
 

2. Evaluation of Potential Nutrient Discharge Reduction by Treatment Plant 
Upgrades or Other Means 

This Order requires major Dischargers to study how existing treatment plants can be 
upgraded and how much it could cost to upgrade their existing treatment systems to 
reduce nutrient loads to San Francisco Bay and its tributaries. This information is 
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necessary to understand measures the Dischargers could need to implement to 
significantly reduce nutrient discharges should the need arise to reduce the risk of 
impairment of San Francisco Bay. 
 
This requirement is consistent with U.S. EPA’s NPDES Permit Writers’ Manual, 
which states: 

Treatability studies are applicable when treatability information is 
lacking for a pollutant or pollutants that would prohibit a permit writer 
from developing defensible technology-based effluent limits. 
Treatability studies can also be required if the permit writer suspects 
that a facility may not be able to comply with an effluent limit.5 

 
This Order requires major Dischargers to evaluate options for upgrading their 
treatment plants because nutrient load reductions from their facilities could be 
important in reducing potential nutrient-related impacts in San Francisco Bay.  
 
The intent of the requirement to address sea level rise and climate change as part of 
the nutrient upgrade evaluation is to avoid identifying nutrient removal options that 
turn out to be infeasible because of actions implemented or planned to address sea 
level rise or climate change. 
 
Additionally, this provision highlights that major Dischargers can evaluate other 
means for reducing nutrient loads that may have positive ancillary benefits. For 
example, Dischargers could consider increasing water recycling to reduce nutrient 
loads and potable water use. It may also be possible to use wetlands or other 
treatment upgrades to remove nutrients while also providing habitat, including 
habitat for endangered species; protecting against sea level rise; and removing 
constituents of emerging concern, such as pharmaceuticals. This evaluation should 
also consider how upgrades that reduce nutrient loads may be consistent with or 
contrary to upgrades Dischargers plan to address the impacts of sea level rise and 
climate change. 
 
This provision is authorized by Clean Water Act section 1318(a) and Water Code 
section 13383. Section 1318(a) authorizes the collection of information necessary to 
carry out the objectives of the Clean Water Act, including but not limited to 
developing or assisting in the development of any effluent limitation, other limitation, 
prohibition, effluent standard, pretreatment standard or standard of performance. 
The Regional Water Board implements this requirement through Water Code section 
13383.   
 
Also, this Order requires Dischargers to evaluate the impact on nutrient loads due to 
treatment plant optimization and upgrades implemented in response to other 
regulations or requirements. The Regional Water Board understands reductions in 
nutrient loads may impact the loads of other pollutants in the effluent as well as 
biosolids quality, and vice versa. For example, an upgrade from biosolids 

                                                 
5 U.S. EPA NPDES Permit Writers’ Manual, Publication Number EPA-833-B-96-003, December 1996, page 139. 
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incineration to anaerobic digestion will result in an increase in nutrient loading to the 
POTW effluent. This requirement will allow Dischargers to show how nutrient loads 
will increase or decrease after process changes are made in response to other 
regulations and requirements and will help elucidate the balance of competing 
environmental benefits. 
 

3. Monitoring, Modeling, and Embayment Studies 

This Order requires the Dischargers to conduct, or to collaborate on, studies to 
address the potential impacts of nutrients on San Francisco Bay beneficial uses. The 
Regional Water Board recognizes there are great efficiencies from collaborating on 
large scale study efforts. The Bay Area Clean Water Agencies (BACWA) has 
identified $880,0006 each permit year as a collective level of effort from the 
Dischargers. The Regional Water Board finds this amount to be an appropriate level 
of effort initially to support science plan development and implementation and 
receiving water monitoring for nutrients identified in this provision.  If the Dischargers 
and BACWA are successful in securing additional outside resources, such as from 
grants or other agencies for nutrient monitoring or studies identified in the science 
plan, the outside funding and work would not be requirements under this Order, nor 
would the outside funding count towards the Dischargers’ level of effort under this 
provision.    
 
The Regional Water Board notes that Dischargers have contributed over a million 
dollars directly and through the RMP to fund scientific studies examining the impact 
of nutrients on San Francisco Bay and have conducted facility nutrient monitoring 
since July 2012. Dischargers are also collaborating with other regional stakeholders 
on the development of a science plan and governance structure to guide scientific 
research on nutrient impacts. 
 
Support for modeling will inform the development of Nutrient Numeric Endpoints 
(NNEs) that the Regional and State Water Boards are developing. The NNE 
framework aims to establish a suite of numeric endpoints based on the ecological 
response of a waterbody to nutrient over-enrichment and eutrophication (e.g., 
excessive algal blooms leading to decreased dissolved oxygen). In addition to 
numeric endpoints for response indicators, the NNE framework will include models 
that link the response indicators to nutrient loads and other management controls for 
a range of potential future conditions in the Bay. The NNE framework is intended to 
serve as numeric guidance to translate the Basin Plan’s narrative objective for 
biostimulatory substances. The modeling efforts will enable a mechanistic (cause 
and effect) approach that bases management endpoints on ecological response. In 
this way, the model may be used to link nutrient loads with co-factors (e.g., strength 
of tides, residence time, clam grazing, increase/decreases in turbidity) and, 
therefore, provide more accurate information on the relative importance of reducing 
nutrient loads from certain Dischargers.  
 

                                                 
6  The $880,000 identified by BACWA does not include costs to comply with other provisions of this Order or 

funds Dischargers contribute to the Regional Monitoring Program. 
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On the subembayment level, there is a need to coordinate studies, such as those in 
Suisun Bay, to better understand why phytoplankton biomass is suppressed in this 
bay segment. In Suisun Bay, extremely low phytoplankton biomass and a highly-
altered phytoplankton community composition have characterized the system since 
1987, when the invasive clam Corubula amurensis became widely established. 
Studies suggest that elevated levels of ammonium or an altered ratio in nitrogen to 
phosphorus may be contributing to low phytoplankton biomass and changes in 
phytoplankton species composition.7 Additionally, there is also a need to coordinate 
studies for the Lower South Bay because it is enriched with nitrogen and 
phosphorus. The median dissolved inorganic nitrogen concentrations in South San 
Francisco Bay are almost ten times higher than those in estuaries that do not have 
direct municipal wastewater treatment plant discharges.8 Trends in chlorophyll (a) 
suggest that this portion of the estuary may be starting to lose some of its historic 
resilience to high nutrient loads.  
 
This provision is authorized by Clean Water Act section 1318(a) and Water Code 
section 13383. Section 1318(a) authorizes the collection of information necessary to 
carry out the objectives of the Clean Water Act, including but not limited to 
developing or assisting in the development of any effluent limitation, other limitation, 
prohibition, effluent standard, pretreatment standard or standard of performance. 
The Regional Water Board implements this requirement through Water Code section 
13383.  
 

4. Reopener Provisions 

These provisions are based on 40 C.F.R. sections 122.62 and 122.63 and allow 
modification of this Order as necessary in response to updated water quality 
standards, regulations, or other new and relevant information that may become 
available in the future, and other circumstances as allowed by law.  
 

VII. RATIONALE FOR MONITORING AND REPORTING PROGRAM (MRP) 
 
Attachment E contains the MRP for this Order. It specifies pollutants to be monitored, 
monitoring frequencies, and reporting requirements. The following provides the rationale for 
the MRP requirements. 
 
Consistent with the Regional Water Board’s March 2, 2012, Water Code section 13267 
order to collect nutrient data, this Order requires Dischargers to report nitrogen and 
phosphorus discharge levels and trends. The monitoring frequencies specified depend on 
each Discharger’s nutrient loads and its resources to conduct the monitoring. For example, 
those with larger flows are required to monitor more frequently.  
 
This Order requires the Dischargers to support receiving water monitoring to enable 
load/response modeling, track nutrient trends over time, and identify harmful algae blooms 

                                                 
7 SFEI, Nutrient Conceptual Model Draft, May 1, 2013, page 6. 
8 Cloern, J. E., and A. D. Jassby (2012), “Drivers of change in estuarine-coastal ecosystems: Discoveries from 

four decades of study in San Francisco Bay,” Reviews of Geophysics, 50, RG4001, page 14. 



 
SF BAY NUTRIENTS WATERSHED PERMIT     ORDER No. R2-2014-0014 
MUNICIPAL AND INDUSTRIAL WASTEWATER DISCHARGERS        

 

Attachment F – Fact Sheet    F-19 
 

and associated toxins. These requirements are necessary because San Francisco Bay 
may be becoming less resistant to nutrient discharges, municipal wastewater treatment 
facilities are the primary source of nutrient loadings to San Francisco Bay, and the need for 
future controls can be informed by an improved understanding of the fate and transport of 
nutrients in San Francisco Bay. 
 
Finally, this Order requires Dischargers to submit an annual report, either individually or as 
a group. The annual report is to include a summary of monitoring data and an evaluation of 
nutrient load and concentration trends. This information is necessary to establish baseline 
loads. The requirement for a trend analysis is to ensure that Dischargers investigate the 
causes of any changes in nutrient discharges from their treatment plants. This will allow for 
a better understanding of why nutrient loads may change and help identify controllable 
measures for maintaining levels of treatment. Additionally, this Order requires that 
Dischargers report nutrient loads from all municipal treatment plants in their respective 
subembayments. This is to establish baseline loads by subembayment and the potential for 
nutrient load trading.  
 

VIII. PUBLIC PARTICIPATION 
 

The Regional Water Board considered the issuance of WDRs that will serve as an NPDES 
permit for the Dischargers’ facilities. As a step in the WDR adoption process, Regional 
Water Board staff developed tentative WDRs and encouraged public participation in the 
WDR adoption process. 

A. Notification of Interested Parties. The Regional Water Board notified the Dischargers 
and interested agencies and persons of its intent to prescribe WDRs for the discharge 
and provided an opportunity to submit written comments and recommendations. 
Notification was provided by transmitting electronic copies of tentative WDRs to the 
Dischargers and other interested parties and by publishing a notice in the Oakland 
Tribune. The public had access to the agenda and any changes in dates and locations 
through the Regional Water Board’s website at    
www.waterboards.ca.gov/sanfranciscobay. 

B. Written Comments. Interested persons were invited to submit written comments 
concerning the tentative WDRs as explained through the notification process. 
Comments were due either in person or by mail at the Regional Water Board office at 
1515 Clay Street, Suite 1400, Oakland, California 94612, to the attention of Robert 
Schlipf. For full staff response and Regional Water Board consideration, the written 
comments were due at the Regional Water Board office by 5:00 p.m. on Monday, 
March 10, 2014. 

C. Public Hearing. The Regional Water Board held a public hearing on the tentative 
WDRs during its regular meeting at the following date and time, and at the following 
location: 

Date:  April 9, 2014 
Time:  9:00 a.m. 
Location: Elihu Harris State Office Building 
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1515 Clay Street, 1st Floor Auditorium 
Oakland, CA 94612 

Contact:  Robert Schlipf, (510) 622-2478, robert.schlipf@waterboards.ca.gov  

Interested persons were invited to attend. At the public hearing, the Regional Water Board 
heard testimony pertinent to the discharge, WDRs, and permit. For accuracy of the record, 
important testimony was requested to be in writing. 

Dates and venues change. The Regional Water Board web address is 
http://www.waterboards.ca.gov/sanfranciscobay, where one could access the current 
agenda for changes in dates and locations. 

D. Reconsideration of Waste Discharge Requirements. Any aggrieved person may 
petition the State Water Board to review the Regional Water Board decision regarding 
the final WDRs. The State Water Board must receive the petition at the following 
address within 30 calendar days of the Regional Water Board action: 

State Water Resources Control Board 
Office of Chief Counsel 
P.O. Box 100, 1001 I Street 
Sacramento, CA 95812-0100 

 
For instructions on how to file a petition for review, see 
http://www.waterboards.ca.gov/public_notices/petitions/water_quality/wqpetition_instr.sht
ml. 

E. Information and Copying. Supporting documents, and comments received are on file 
and may be inspected at the address above at any time between 9:00 a.m. and 5:00 
p.m., Monday through Friday. Copying of documents may be arranged by calling (510) 
622-2300. 

F. Register of Interested Persons. Any person interested in being placed on the mailing 
list for information regarding the WDRs and NPDES permit should contact the Regional 
Water Board, reference the Facility, and provide a name, address, and phone number. 

G. Additional Information. Requests for additional information or questions regarding this 
Order should be directed to Robert Schlipf at (510) 622-2478 or 
RSchlipf@waterboards.ca.gov. 
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This chapter describes the development, actions and implementation of the District’s water shortage 
contingency plan. In addition, information related to a three dry year scenario, mandatory prohibitions, 
penalties or charges for excessive use, revenue and expenditure impacts, mechanisms to determine 
reductions in water use and catastrophic interruption planning is provided. Information in this chapter is 
intended to satisfy the requirements related to DWR UWMP Checklist items 37 through 42.

6.1 Water Supply Strategy

Overall, the District manages water supplies and programs to maximize storage of wet period supplies 
for use during dry periods when other sources of supply are deficient. Because the groundwater basins 
are able to store the largest amount of local reserves, the District depends on maintaining adequate 
storage in the basins to get through extended dry periods. 

In addition to working with retailers and cities to manage water use during shortages, the District 
augments supplies by investing in supplemental supply sources. The District has a long term agreement 
with Semitropic Water Storage District in Kern County that allows the District to store up to 350,000 
AF of imported water supplies in Semitropic’s groundwater basins for District use in dry years. During 
prolonged dry periods, the Semitropic banking program provides a significant supplemental supply 
to draw upon. Other options may be available in any given year such as transfers, exchanges, 
spot markets, and the State Drought Bank. The decision on when and in which sequence supply 
will be utilized during different stages is managed by annual operations and planning and includes 
consideration of availability and cost.

6.2 Water Shortage Contingency Plan Objectives
 
The water shortage contingency plan stages and water use reduction targets were developed by the 
District consistent with water supply objective 2.1.1 “…maintain the groundwater basins for reliability” 
and in consideration of the following water shortage management objectives:

•	 Minimize economic, social, and environmental hardships to the community caused by water 
shortages. As water becomes more scarce and the community is faced with increasing 
cutbacks, the costs of shortage rise and the risk of lasting damages to residences, businesses 
and the environment increases. Taking this into consideration, the timing and stages of shortage 
actions are designed to limit and to avoid having to call for more than a 20 percent reduction 
in water use in any given year of an extended dry period. 

•	 Establish water use reduction targets, manage supplies and work closely with retailers and 
cities in developing efficient and effective demand reduction measures that concentrate on 
eliminating non-essential uses first. 
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•	 Maintain and safeguard essential water supplies for public health and safety needs. The water shortage 
contingency plan anticipates and accounts for water supply shortages due to acute catastrophic events. 
The District’s water supply system is vulnerable to several disaster scenarios including a loss of imported 
supplies due to a Delta levee outage, an interruption of San Francisco’s regional water system deliveries 
to Santa Clara County, and/or a major earthquake.

6.3 Water Shortage Contingency Plan
This section describes the District’s contingency planning for actions that can be taken should water shortages 
occur, including up to a 50 percent reduction in water supplies. The plan provides a strategy for early water 
shortage detection, shortage stages, shortage response actions, and a public outreach and communication 
plan. A water shortage occurs when water supplies available to the District are insufficient to meet water 
demands. Water supply shortages can occur for a variety of reasons including droughts (hydrologic or 
regulatory), loss in ability to capture, divert, store, or utilize local supplies, and/or facility outages. 
 
The purpose of contingency planning is to be prepared ahead of time and to establish actions and procedures 
for managing water supplies and demands during water supply reductions and water shortages. An important 
component of meaningful shortage response is the ability to recognize a pending shortage before it occurs, 
early enough so that several options remain available and before supplies that may be crucial later have not 
been depleted. 

In any given year many factors and events can and do affect water supply availability. Staff has determined that 
projected end-of-year groundwater storage serves as an early warning sign and a good indicator of potential 
water shortages since this value also accounts for surface water supplies as these supplies either directly or 
indirectly contribute to total projected groundwater storage. 

While the District manages the groundwater basin, groundwater in the county is pumped by others including 
major water retailers, private well owners, and agricultural users. The District can influence groundwater 
pumping through financial and management practices, but it does not directly control the amount of 
groundwater pumped. Therefore, to execute effective responses to a water shortage, the District works closely 
with groundwater users, cities, and water retailers to plan and coordinate water shortage contingency activities. 
A key part of developing the water shortage contingency plan was the engagement of water retailers, cities, 
and District advisory committees.

6.3.1 Water Shortage Actions 

This section describes the five-stage approach and overall strategy for dealing with water shortages. The water 
shortage contingency actions are summarized in Table 6-1. When water supplies available to the District are 
insufficient to meet current demands, the District considers augmenting supplies based on available options. 
When the District Board calls for short-term water conservation, the cities and water retailers consider the 
implementation of their water contingency plan actions identified in their Urban Water Management Plans in 
order to achieve the necessary shortage response. Water shortage resolutions passed by the District Board in 
2009 and 2010 are included in Appendix L. Implementation actions to achieve the desired shortage response 
may be different for each city/water retailer depending on service area composition (commercial, industrial, 
residential) and source of water supplies. However, some actions are common to several of the cities/water 
retailers, providing for more consistent implementation and messaging.
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Reducing water consumption during a water shortage is generally achieved through increased education 
leading to behavioral changes (e.g., shutting off the water while brushing one’s teeth) and water use restrictions 
(e.g., yard irrigation only allowed two days a week). These water savings are considered short term water 
conservation and are distinct from long term on-going conservation programs.

Stage 1
In Stage 1, the District continues ongoing outreach strategies aimed toward achieving long-term water 
conservation goals. Messages at this stage focus on services and rebate programs the District provides to 
facilitate water use efficiency for residents, agricultural operations and businesses. While the other stages are 
more urgent, the need for successful outcomes in Stage 1 is vital to achieving long-term water use reduction 
goals. 

Stage 2
Communication tactics that are employed in Stage 1 may be augmented with additional funding to reach 
more people with an increased frequency and urgency. Additional communication tools can be employed to 
further broaden awareness and promote immediate behavioral changes. Specific implementation plans will 
be developed when a worsening of the water shortage condition has occurred. Supplemental funding may be 
identified to augment budgeted efforts, which normally will be set based on an assumption that the county is in 
Stage 1. Based on historical hydrology and management and operations of District supplies, it is estimated that 
groundwater storage would be in Stage 2 one out of every ten years. 

Stage 3
As the severity of a water shortage increases, the intensity of communications efforts may also increase. 
Messages are modified to reflect the more dire circumstances. The messages conveyed change to correspond to 
the call for immediate actions to save water. Based on historical hydrology and management and operations of 
District supplies, it is estimated that in one out of every 15 years groundwater storage would be in Stage 3.

Stage 4
In this stage and retailers and cities would be encouraged to enforce their water shortage plans which could 
include fines for repeated violations. Stage 4 strengthens and expands the Stage 3 activities including further 
expansion of outreach efforts and opening a drought information center. 

Stage 5
Stage 5 of the water shortage contingency plan designates and reserves up to 150,000 AF in surface and 
groundwater storage for emergency conditions to ensure availability of water to meet essential public health 
safety requirements.
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Stage Stage Title Projected GW 
Reserves

Response Suggested 
Reduction in 
Water Use(1)

Communication and outreach effort

Stage 1 Normal Above 300,000 
AF

Continue regular outreach 
activities in this stage 
to promote ongoing 
implementation of conservation 
and implementation of BMPs.

• Maintain public information and 
outreach focused on long term, 
ongoing conservation actions 
(e.g., water saving appliances, 
repairing leaks, and low-water use 
landscaping).

Stage 2 Alert 250,000 to 
300,000 
AF

This stage is meant to warn 
customers that current water 
use is tapping into groundwater 
reserves – a signal that 
groundwater levels are 
dropping to meet demands. 
Communications are needed 
to set the tone for the onset of 
shortages. Request water users 
to reduce water use by as much 
as 10%. Coordinate ordinances 
with cities and warn and 
prepare for a stage 3 situation.

0-10% demand 
reduction

• Expand on Stage 1 efforts
• Intensify public information and 
advertising campaign
• Focus messages on shortage 
situation and immediate behavioral 
changes

Stage 3 Severe 200,000 to 
250,000 
AF

Shortage conditions are 
worsening, requiring close 
coordination with retailers and 
cities to enact ordinances and 
water use restrictions. Requires 
significant effort and behavioral 
change by water users. 
Increase outreach campaign to 
save water. 

10-20% demand 
reduction

• Expand and intensify Stage 2 
activities
• Further expand outreach efforts
• Modify messages to reflect more 
severe shortage condition and need 
for immediate behavioral changes 

Stage 4 Critical 150,000 to 
200,000
AF

This is the most severe stage in 
a multiyear drought. Encourage 
retailers and cities to enforce 
their plans which could include 
fines for repeated violations.

20-40% demand 
reduction

• Strengthen and expand Stage 3 
activities
• Further expand outreach efforts
• Open drought information center 

Stage 5 Emergency Below 150,000
AF

This last stage is meant to 
address a more immediate 
crisis such as a major 
infrastructure failure. Water 
supply would be available 
only to meet health and safety 
needs.

Up to 50% 
demand 
reduction

• Daily updates on water shortage 
emergency (media briefings, web 
update, social media outlets)
• Activate EOC

Notes: 
(1) When the District Board calls for short-term water conservation, the cities and water retailers will consider the implemention of 

water contingency plan actions identified in their Urban Water Management Plans in order to achieve the necessary shortage 
response. The District works with the water retailers and cities to help coordinate these activities.

Table 6-1 Water Shortage Contingency Plan 
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6.4 Three Dry Years Scenario

This section presents an estimate of the water supply available during each of the next three years  
(2011 – 2013), assuming a repeat of the driest three-year historical hydrologic sequence. Minimum total 
available supplies (including both local and imported supplies) for a consecutive three year sequence occurred 
in the years 1988 through 1990. Table 6-2 summarizes the water supply that could be expected in a repeat of 
those three years. 

Year-to-year decision making is accomplished through annual operations planning activities, which include 
evaluating annual transfer opportunities, allocating imported water deliveries, setting carryover storage targets, 
and scheduling facilities maintenance decisions. Developing a resource strategy that balances both cost and 
risk requires a combination of core and flexible supplies. Examples of flexible supplies include water transfers, 
banking, and storage.

As Table 6-2 shows, the District would need to draw down carryover storage by approximately 194,900 AF in 
order to meet full demands over the next three years assuming the next three years were a repeat of the driest 
three-year historical hydrologic sequence. Based on current groundwater conditions at the start of 2011, a 10% 
demand reductions for each of the next three years would be recommended. 

Water Supply Sources Year 1 Hydrologic Year 1988 Year 2 Hydrologic Year 1989 Year 3 Hydrologic Year 1990

Imported Water

SWP1 47,400 58,800 26,300

CVP1 69,000 105,900 76,100

Semitropic take & transfers 39,700 34,000 39,700

SFPUC to common retailers2 52,600 52,600 45,700

Subtotal: 208,700 251,300 187,800

Local Supplies

Natural groundwater yield 44,100 45,500 51,000

Surface supplies 29,000 21,600 19,400

Other local 3,400 6,900 4,400

Recycled water 15,000 16,500 18,000

Subtotal: 91,500 90,500 92,800

Total Supply: 300,200 341,800 280,600

Estimated demand 370,000 372,500 375,000

Annual decrease in carryover 
storage3 69,800 30,700 94,400

Total decrease in carryover storage: 194,900

Notes:
(1) Includes supply allocation transfer/exchange, rescheduled and carry-over storage
(2) Based on “Procedure for Pro-Rata Reduction of Wholesale Customers’ Individual Supply Guarantees” under 2010 demand conditions 
and Tier Two Allocations calculation spreadsheet provided by BAWSCA.
(3) Initial conditions set to end of calendar year 2010

Table 6-2 Water Supply Estimates for the Driest Three-Year Sequence (acre-feet)
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6.5 Mandatory Prohibitions and Penalties for Excessive Use

As an on-going practice, the District collaborates with cities, the county, retail water suppliers and stakeholders 
in developing and implementing water management programs to conserve and prevent waste. 

The District Board of Directors has the authority to adopt resolutions and ordinances as formal procedures to 
take action on matters of significance. For instance, the District may take action to prevent the waste of water as 
part of the overall effort to protect and manage water resources for beneficial uses. It is a misdemeanor for any 
person to violate any District ordinances. Violations are punishable by fine or imprisonment or both.

6.6 Revenue and Expenditure Impacts

Under a water shortage scenario, District expenses are anticipated to increase as a result of actions to 
augment water supply and reduce use. Revenue would decrease as a result of reduction in water sales. The 
District maintains supplemental funds in its financial reserves to help pay for increased expenditures to remedy 
shortages. These funds need to be replenished in subsequent years however, through groundwater production 
charges and treated water charges. The FY 2011 budget for the supplemental waters supply reserve is 
$7.7M and is projected to grow to roughly $11.7M by FY 2021. The minimum for this reserve is 20 percent 
of the annual water purchase budget. The District may decide to impose or adjust its adopted groundwater 
production charges mid-way through the fiscal year. This allows the District to react to unanticipated changes in 
expenditures or revenue in a timely fashion.

6.7 Mechanism to Determine Actual Reduction in Water Use

In times of shortage, staff will intensify its monitoring and evaluation of the following activities:

•	 Monthly and season-to-date rainfall at four rainfall stations within the county
•	 Reservoir storages 
•	 Monthly recycled water deliveries
•	 Monthly and year-to-date water use for each major water retailer in the county
•	 Groundwater basin conditions
•	 Current retailer water use compared to a desired decrease in use

Note that not all water use data is available on a monthly basis. For example, many small well owners report 
their water usage on a 6 month cycle. In some cases there is a two-month time-lag from when the water is 
used and reported. Not all water use is metered and estimates are used in these situations. Finally, the District 
does not have access to individual water use account data that would enable it to determine the reductions by 
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customer class or by customer unit (per household, for example). This data is only available at the retailer level.

6.8 Catastrophic Interruption Planning 

6.8.1 Water Infrastructure Reliability Project

In 2003, the District initiated the Water Utility Infrastructure Reliability Project (IRP) to determine the current 
reliability of its water supply infrastructure (pipes, pump stations, treatment plants) and to appropriately 
balance level of service with cost. The project measured the baseline performance of critical District facilities 
in emergency events and identified system vulnerabilities. The study concluded that the District’s water supply 
system could suffer up to a 60-day outage if a major event, such as a 7.9 magnitude earthquake on the San 
Andreas Fault, were to occur. Less severe hazards, such as other earthquakes, flooding and regional power 
outages had less of an impact on the District, with outage times ranging from one to 45 days. 

The level of service goal identified for the IRP was “Potable water service at average winter flow rates available 
to a minimum of one turnout per retailer within seven days, with periodic one day interruptions for repairs.” 
In order to meet this level of service goal, the project developed seven portfolios to mitigate the identified 
system risks, and identified a recommended portfolio for implementation. As a result, the District has been 
implementing the recommended portfolio of reliability improvement projects (Portfolio 2). The cost to implement 
Portfolio 2 is estimated to be approximately $175 Million. Portfolio 2 is expected to reduce the post-earthquake 
outage period from 45-60 days to 7-14 days. 

In 2007, the District created a stockpile of emergency pipeline repair materials including large diameter spare 
pipe, internal pipeline joint seals, valves, and appurtenances. The stockpile marks a significant increase in 
reliability of the District’s water supply system, as it helps to reduce outage time following a large earthquake 
from approximately 60 to 30 days. The District still needs to complete several other emergency planning 
projects to meet the goal of reducing outage time to 30 days. These include developing a post-disaster recovery 
plan, developing mutual aid agreements or expanding participation in CalWARN, setting up contractor, welder, 
and equipment rental company retainer agreements, and setting up post-earthquake pipeline inspection teams.

The addition of groundwater wells and line valves to the District’s system will further reduce outage time 
following a large earthquake, from 30 days down to 14 days. The wells will allow the District to convey 72 
MGD of supplies from the groundwater basin to the treated water pipelines following a hazard event. 72 MGD 
represents the average winter demand of the treated water retailers, and is the quantity needed to meet the 
project’s level of service goal. The line valves will allow the District to isolate damaged portions of pipelines. 
The well field project is the most costly of the Portfolio 2 projects, estimated at $116 million. The District’s Board 
recently approved cutting the project budget to $80 million. Staff has not determined the impacts of this cut on 
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the program and outage time estimates. 

6.8.2 Office of Emergency Services

Office of Emergency Services (OES) coordinates emergency response and recovery for the District. During any 
emergency, the District continues the primary missions of providing clean, safe water and flood protection to 
the people of Santa Clara County. OES ensures that critical services are maintained and emergency response 
is centralized. OES maintains a full-time professional emergency management staff trained and equipped to 
respond quickly at any time of day or night to support and coordinate more than 170 Santa Clara Valley Water 
District Emergency Operations Center (EOC) and field responders. Over 150 members of the water District staff 
have completed the specialized California Standardized Emergency Management System/National Incident 
Management System (SEMS/NIMS) training. More than 100 of those individuals have taken advanced EOC 
action planning training.

6.8.3 Emergency Operations Center 

The Emergency Operations Center (EOC) is connected to other agencies and jurisdictions by an array of 
telecommunications, two-way radio, satellite telephone, and wireless messaging systems. In addition, two 
response vehicles with many of the same communications capabilities of the EOC enable staff to establish 
mobile emergency command posts just about anywhere field operations may require.

OES maintains communications with local, state and national emergency management organizations and allied 
disaster preparedness and response agencies.

OES partners include the following: 
•	 Emergency management offices of Campbell, Cupertino, Gilroy, Los Altos, Los Altos Hills, Los Gatos, 

Saratoga, Milpitas, Monte Sereno, Morgan Hill, San José, Santa Clara, Mountain View, Palo Alto, and 
Sunnyvale. 

•	 County offices of emergency services including Santa Clara, Monterey, San Benito, Santa Cruz and 
San Mateo.

•	 State emergency management organizations including the Governor’s Office of Emergency Services, 
California Office of Safety Dams and California Department of Water Resources.



 
 
 
 
 
 
FC 1025 (08/17/11) 

Meeting Date: 12/13/11 
Agenda Item:  
Unclassified Manager: J. Fiedler 
Extension: 2736 
Director(s): All 

BOARD AGENDA MEMO 

 
SUBJECT: Water Supply and Infrastructure Master Plan Update 

 
RECOMMENDATION:   

A. Receive an update on the Water Supply and Infrastructure Master Plan project; 
B. Provide input to staff on potential water supply projects and strategies; and 
C. Direct staff to continue development of the Water Supply and Infrastructure Master Plan. 
 
 
SUMMARY: 

The Board was last provided with an update on the development of the Water Supply and 
Infrastructure Master Plan (Water Master Plan) on January 25, 2011.  At that time, staff 
described the purpose of the Water Master Plan and presented an update on work that had 
been completed to date.  Information was provided on the evaluation of the existing water 
supply and infrastructure system, an assessment of potential climate change conditions and 
impacts, planning objectives and assessment criteria, and stakeholder input.  Since that time, 
staff has completed the long-term water supply outlook, developed potential projects and 
programs for inclusion in the Water Master Plan, and identified alternative water supply 
strategies for addressing long-term water supply needs.  Staff also continued stakeholder 
engagement efforts.  The purpose of this item is update the Board on stakeholder input on the 
Water Master Plan, the long-term water supply outlook, and progress toward identifying a 
preferred water supply strategy for meeting future water supply needs.  The Water Master Plan 
is scheduled to be completed in August 2012. 
 
Water Master Plan Purpose and Linkage to Board Governance Policy 
 
The purpose of the Water Master Plan is to establish a multi-objective plan for guiding 
investment of public funds in securing an adequate supply of high-quality water to satisfy Board 
Governance Policy E-2.1, which states “current and future water supply for municipalities, 
industries, agriculture and the environment is reliable.”  The Water Master Plan will: 1) articulate 
the District’s long-term water supply strategy; and 2) identify the water supply sources and 
facilities that will be needed to ensure future water supply reliability.  Thus, the Water Master 
Plan will inform the Five-Year Capital Improvement Program and annual budget development 
processes.  This will improve efficiency and effectiveness of water supply planning by linking 
existing and future planning efforts and providing a financial investment strategy for securing 
water supply reliability through year 2035.        
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SUBJECT: Water Supply and Infrastructure Master Plan Update 
(12/13/11)

 

 Page 8 of 8 

FINANCIAL IMPACT: 

None, this is a discussion item. 
 
 
CEQA:   

None, this is a discussion item.     
 
 
ATTACHMENTS: 

1. Water Supply and Infrastructure Master Plan Planning Objectives Summary 
2. PowerPoint Presentation: Water Supply and Infrastructure Master Plan Update 
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The District carefully manages groundwater as part of a comprehensive water management network that includes 
various supplies and management tools. Groundwater management is not an isolated activity, but rather an 
integrated part of the District’s overall water resources management system.  

This chapter provides an overview of the county’s water supply system and management, and describes the Santa 
Clara and Llagas Subbasins. The overview presented in this chapter provides important information to understand 
the basin management objectives, strategies, and related programs that are presented in later chapters.  

2.1 WATER SUPPLY SOURCES 
 
In order to meet the county’s water needs while maintaining maximum efficiency and flexibility, the District utilizes a 
variety of water supply sources. The District’s water supply system is comprised of storage, conveyance, recharge, 
treatment, and distribution facilities that include local reservoirs, groundwater subbasins, out-of-county groundwater 
banking, groundwater recharge facilities, treatment plants, imported supply, and raw and treated water conveyance 
facilities. Santa Clara County’s diverse water supplies include locally developed and managed water, imported 
water, and recycled water. 

Local Supplies 
 
The District captures rainfall and runoff in 10 local reservoirs and has numerous water rights to divert and store local 
surface water from creeks and streams. Captured local surface water is used to replenish the groundwater 
subbasins through an actively managed recharge program and provides supply for the District’s drinking water 
treatment plants. Appendix C contains more detailed information on District reservoirs and recharge facilities. 
Several water retailers also maintain local surface water rights. 

Local groundwater subbasins provide some water supply from the deep infiltration of rainfall, but the amount of 
groundwater pumped far exceeds this natural groundwater yield. The county’s groundwater subbasins serve several 
important functions in that they transmit, filter, and store water. Water from the District’s managed recharge program 
and rainfall enters the subbasins through recharge areas and undergoes natural filtration as it is transmitted into 
deeper aquifers. This recharge replaces water pumped by groundwater users and helps avoid land subsidence.  
Storing surplus water in the groundwater subbasins enables part of the county’s supply to be carried over from wet 
years to dry years. Because the groundwater subbasins are able to store the largest amount of local reserves, the 
District depends on maintaining adequate groundwater to get through extended dry periods or other outages1. 

A small, but important and growing source of water is recycled water, which is used for non-potable uses including 
irrigation, industry, and agriculture. Using recycled water helps conserve drinking water supplies, provides a 
drought-proof, locally-controlled water supply and reduces dependency on imported water and groundwater. The 
District has established partnerships with the four recycled water producers in the county to expand recycled water 
use. 

  

                                                           
1 Santa Clara Valley Water District, Urban Water Management Plan, 2010. 
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Imported Supplies 
 
Half of the county’s water supply comes from hundreds of miles away - first as snow or rain in the Sierra Nevada 
range, then as water in rivers that flow into the Sacramento-San Joaquin Delta or directly to water conveyance 
systems. Imported water is brought into the county through the complex infrastructure of the State Water Project 
(SWP), the federal Central Valley Project (CVP), and San Francisco’s Hetch Hetchy system. The District purchases 
water under long-term contracts, short-term water transfers, and water exchanges. The most significant imported 
water contracts include those with the SWP and CVP. The District also has a long-term agreement with the 
Semitropic Groundwater Storage Program to store water in the Kern County groundwater basin for future use.  This 
out-of-county banking provides the District with additional flexibility to divert some of its imported supplies in wet 
years for use in years when it is needed, such as during multi-year droughts or other supply shortages. The 
Semitropic Water Bank is an exchange program, meaning that the District does not take groundwater directly from 
the groundwater basin at Semitropic. Rather, the District receives its water by exchanging its banked water with 
other SWP water pumped from the Delta. Imported water is sent to the District’s three water treatment plants, 
directly to the recharge ponds or creeks, or to local reservoirs for later release to supplement groundwater recharge.  

Eight local water retailers in the northern portions of the county receive imported water directly from the San 
Francisco Public Utility Commission (SFPUC) Hetch Hetchy system: Milpitas, San Jose Municipal Water System, 
Santa Clara, Sunnyvale, Palo Alto, Mountain View, Stanford, and the Purissima Hills Water District (serving Los 
Altos Hills). The District and SFPUC have also constructed an intertie that allows for the exchange of water between 
the two systems in the event of a facility failure or outage in either system, either planned or unplanned.  

Average water supply use and supplies for both North County and South County are shown below in Figures 2-1 
and 2-2, respectively. As shown in Figure 2-1, Hetch Hetchy imports account for nearly 20 percent of the water 
supply in North County. Water imported by the District through the SWP and CVP and used for groundwater 
recharge provides 36% of North County groundwater used. The District’s imported water supplies also provide 86% 
of the water used at water treatment plants. In South County, the District’s imported supplies provide 26% of the 
groundwater water used. An interruption or outage of Hetch Hetchy or other imported supplies could have significant 
impacts on the county’s water supply reliability. 

2.2 CONJUNCTIVE USE 
 
Nearly half of the water used in Santa Clara County is pumped from groundwater, one of the county’s greatest 
natural resources. The District was initially formed to stop groundwater overdraft and land subsidence and 
preventing the recurrence of these conditions remains a key driver for water supply management. Since the 1930s, 
the District’s water supply strategy has been to maximize conjunctive use, the coordinated management of surface 
and groundwater supplies, to enhance water supply reliability. Local groundwater resources make up the foundation 
of the county’s water supply, but they need to be augmented by the District’s comprehensive water supply 
management activities in order to reliably meet the needs of county residents, businesses, agriculture and the 
environment. These activities include the managed recharge of imported and local supplies, in-lieu groundwater 
recharge through the provision of treated surface water and acquisition of supplemental water supplies, and 
programs to protect, manage and sustain water resources. 

Managed Recharge 
 
The District’s managed recharge program uses both runoff captured in local reservoirs and imported water delivered 
by the raw water conveyance system to recharge groundwater through more than 390 acres of recharge ponds and 
over 90 miles of local creeks. Between 2009 and 2011, the District recharged an average of 100,000 AF of local and 
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imported water each year2. As shown in Figures 2-1 and 2-2, the managed recharge of District imported water and 
water stored in local reservoirs accounts for the majority of groundwater used in the county. The District’s managed 
recharge facilities are shown in Figure 2-3 and a more detailed description of the District’s managed recharge 
facilities can be found in Appendix C. 

Recharge capacity can be viewed as processing capacity, meaning that surface water recharged through surface 
spreading is filtered by the soils and distributed to groundwater extraction facilities through the groundwater 
subbasins; much like water is treated by water treatment plants and distributed to the retailers through the District’s 
distribution pipelines.  

Maintaining the District’s active managed recharge program requires ongoing operational planning for the 
distribution of local and imported water to recharge facilities; maintenance and operation of reservoirs, diversion 
facilities, distribution systems, and recharge ponds; and the maintenance of water supply contracts, water rights, 
and relevant environmental permits.  

  

                                                           
2 Santa Clara Valley Water District, Protection and Augmentation of Water Supplies Report, February 2012. 
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Figure 2-1  North County Water Supply and Use (2006-2010) 

 
 
 
Figure 2-2  South County Water Supply and Use (2006-2010) 
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Figure 2-3  District Managed Recharge Facilities 
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In-Lieu Recharge 

Just as important as managed recharge are the District’s in-lieu recharge programs, including treated water 
deliveries, water recycling, and water conservation. These activities indirectly help keep groundwater supplies from 
diminishing and the land from subsiding by reducing demands on the groundwater subbasins. By meeting demands 
that would otherwise be met by groundwater, these programs provide in-lieu recharge as if the groundwater 
subbasins had been recharged by that amount. 

The District owns and operates three water treatment plants and distributes the treated surface and imported water 
to 7 of the 13 water retailers through the District’s treated water distribution system. These treatment plants have a 
combined treatment processing rate of over 200 million gallons per day, reducing groundwater pumping needs in 
the northern Santa Clara Valley. 

The District encourages recycled water development in the county through partnerships with the local wastewater 
agencies and through financial incentives and technical assistance. An estimated 15,000 AF of recycled water was 
used in 2011, offsetting demands that might otherwise have been met through other potable supplies such as 
additional groundwater pumping. Similarly, in fiscal year 2011, the District’s water conservation program saved an 
estimated 52,500 AF of water.  

Benefits of Conjunctive Use Programs 

Without the District’s conjunctive use programs, groundwater elevations would be considerably lower than they are 
today, reducing water supply reliability and increasing the risks of continued land subsidence and salt water 
intrusion. Figure 2-4 illustrates the history of groundwater elevations and land subsidence in Santa Clara County 
and the role of District water management programs in maintaining groundwater elevations and reducing the rate of 
land subsidence. This figure shows several time periods with steep declines in groundwater levels due to significant 
increases in population and overreliance on groundwater. However, the construction of reservoirs for groundwater 
recharge and the importation of water resulted in the significant recovery of groundwater levels following these 
actions. The figure also depicts the long-term and permanent effects of land subsidence.  

2.3 GROUNDWATER SUBBASINS 
 
This section provides an overview of the Santa Clara and Llagas Subbasins. A more detailed description can be 
found in Appendix D.  

The groundwater subbasins provide multiple benefits to residents and businesses in Santa Clara County. As shown 
in Figures 2-1 and 2-2, most of the groundwater pumped is a result of District recharge programs using imported 
water and water stored in District reservoirs. The subbasins also provide some groundwater supply resulting from 
the percolation of rainfall in the recharge areas and natural seepage through local creeks and streams. In addition, 
the groundwater subbasins serve as an extensive conveyance network, allowing water to move from the recharge 
areas to individual groundwater wells. The groundwater subbasins also provide some natural filtration of surface 
water as it percolates through the soil and rock. Unlike surface water, most groundwater in the county can be used 
for drinking water without additional treatment. Lastly, the groundwater subbasins provide water storage, allowing 
water to be carried over from the wet season to the dry season and even from wet years to dry years.  
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Figure 2-4  History of Groundwater Elevations and Land Subsidence in Santa Clara County 

 

Santa Clara County includes portions of two groundwater basins as defined by the California Department of Water 
Resources (DWR)3: the Santa Clara Valley Basin (Basin 2-9) and the Gilroy-Hollister Valley Basin (Basin 3-3). This 
plan covers only the groundwater subbasins within Santa Clara County managed by the District: the Santa Clara 
Subbasin (Subbasin 2-9.02) and the Llagas Subbasin (Subbasin 3-3.01), which cover a surface area of 
approximately 385 square miles (Figure 2-5). Due to different land use and management characteristics, the District 
further delineates the Santa Clara Subbasin into two management areas: the Santa Clara Plain and the Coyote 
Valley. As shown in Figure 2-5, there are some minor discrepancies in the subbasin boundaries as shown by DWR 
and the District. District staff is working with DWR to resolve these minor differences and update the subbasin 
boundaries for the county to reflect the most current knowledge of the subbasins.  

Both the Santa Clara and Llagas Subbasins are divided into confined and recharge areas. Within confined areas, 
laterally extensive low permeability clays and silts (confining units or aquitards) divide upper and lower aquifers. The 
District refers to these as the shallow and principal aquifers, with the latter defined as aquifer materials greater than 
150 feet below ground surface. Confining units impede the vertical flow of groundwater, causing principal aquifers to 
be under pressure. By restricting the movement of contaminants, confining units also provide some natural 
protection to principal aquifers. Recharge areas are primarily comprised of high permeability aquifer materials like 
sands and gravels that allow surface water to infiltrate into the aquifers. Most groundwater recharge occurs in these 
areas through the infiltration of precipitation and the District’s managed recharge to augment groundwater supplies.  

                                                           
3 California Department of Water Resources, Bulletin 118, 2003. 
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Water Supply and Infrastructure Master Plan Summary 
 
A reliable supply of clean water is necessary for the social, economic, and environmental well‐being of 
Santa Clara County.  This is reflected in the Santa Clara Valley Water District (District) Act that states one 
of the purposes of the District is “to do any and every lawful act necessary to be done that sufficient 
water may be available for any present or future beneficial use or uses of the lands or inhabitants within 
the District.”  Furthermore, Board Policy states that “there is a reliable, clean water supply for current 
and future generations.” 
 
Additional water supply investments will be needed in the future to meet the county’s water needs.  The 
Water Supply and Infrastructure Master Plan (Water Master Plan) presents the Santa Clara Valley Water 
District’s strategy for meeting those future needs.  The activities and projects to carry out this strategy 
have to be funded or committed to by the District, and may be influenced by other factors beyond the 
scope of this Water Master Plan.  However, the Water Master Plan does provide a water supply strategy 
for planning these activities and projects, and provides a 
roadmap for future District investments in water supply 
reliability.  
  The Water Master Plan is 

the District’s strategy for 
providing a reliable and 
sustainable future water 
supply for Santa Clara 

County and ensuring new 
water supply investments 
are effective and efficient.

The District’s Ensure Sustainability water supply strategy has 
three key elements:  1) secure existing supplies and 
infrastructure, 2) optimize the use of existing supplies and 
infrastructure, and 3) increase recycling and conservation.  
The District must secure existing supplies and facilities for 
future generations because they are, and will continue to be, 
the foundation of our water supply system.  In addition, the 
District has opportunities to make more effective use of its 
existing assets.  Finally, the District is committed to working 
with the community to meet Silicon Valley’s future increases 
in water demand through conservation and recycling. 
 
The Water Master Plan strategy is phased to ensure timely, appropriate investment decisions.  Over the 
next five years, the District will continue work on securing and restoring existing supplies and 
infrastructure, and begin foundational work on developing future supplies.  This foundational work 
includes participating in regional recycled water strategic planning, conducting public outreach on 
indirect potable reuse (IPR), identifying additional testing or demonstration activities that would be 
required to proceed with IPR, developing groundwater protection guidelines for graywater reuse, 
developing partnership agreements for dry‐year water options, and participating in the development of 
regulations and policies.   These activities are critical to successful project implementation, and once 
completed, the District can begin project‐specific planning, design, and construction of new facilities. 
 

     
iii
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3 – The Water Supply Strategy Ensures Sustainability 
 
To provide a reliable supply of water to meet needs through 2035 the District’s Ensure Sustainability 
water supply strategy relies on the following three elements: 
 

1. secure baseline supplies and infrastructure, 
2. optimize the use of existing supplies and infrastructure, and 
3. increase recycling and water conservation to meet future increases in demands. 

 
This strategy ensures sustainability because it meets future increases in demands with conservation and 
recycling, builds on the existing baseline system, and manages risks to water supply reliability from 
climate changes and reduced imported water supplies.  The strategy is also consistent with District 
policies and stakeholder interests.   
 

Baseline Water Supply 
System 
 
• Existing natural 
groundwater recharge 

• Existing local surface 
water supplies 

• Recycled water use 
increasing from about 
15,000 AFY in 2010 to 
about 30,000 AFY in 2035 

• Existing imported water 
supplies 

• Conservation savings 
increasing from about 
51,000 AFY in 2010 to 
about 99,000 AFY in 2035 

• Dam seismic retrofits and 
other improvements to 
remove operating 
restrictions 

• Rinconada Water 
Treatment Plant capacity 
of 100 million gallons per 
day 

• Main and Madrone 
Pipeline repairs 

The Elements of the Ensure Sustainability Water 
Supply Strategy Work Together 
 
The three elements of the Ensure Sustainability water supply 
strategy work together.  The baseline water supply system will 
continue to support most of the county’s future water needs.  
Optimizing the use of existing supplies and infrastructure leverages 
the investments the District has already made in water supply 
reliability and increases the system’s flexibility.  Additional 
recycling and conservation will bridge the gap between existing 
system capability and future demands, as well as manage risks 
from climate change and imported water reductions.  Each of the 
water supply strategy elements is discussed below. 
 
1.  Secure Baseline Water Supplies and Infrastructure 
 
The baseline water supply system is the most critical element of 
the water supply strategy, because it will provide the most water 
supplies and is the foundation of future water supply investments.  
The baseline water supply system is comprised of the existing and 
already planned water supplies and infrastructure.  The Water 
Master Plan is built on the assumption that the baseline system 
will be available through the planning horizon of 2035.  Baseline 
water supplies are expected to increase from the current average 
of about 398,000 AFY to an average of 421,000 AFY in 2035.  The 
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increase in baseline supplies is due to removal of operating restrictions on existing reservoirs and 
increased non‐potable water recycling.  Baseline conservation savings are projected to increase from 
about 53,000 acre‐feet (AF) in 2011 to about 99,000 AFY by 2030.  These savings reduce demands on the 
water supply system and the need for more capital‐intensive improvements.  Ensuring adequate 
investment in the existing system is critical to reliability because, without the baseline system, future 
water supply shortages could be severe.  
 
2. Optimize the use of Existing Supplies and Infrastructure  
 
Groundwater Recharge  
 
To fully utilize additional supplies that could be developed under the Ensure Sustainability strategy, new 
groundwater recharge ponds will increase the District’s groundwater recharge capacity.  The yield from 
the new ponds is about 3,300 AFY on average.  The recharge ponds could be located on the west side of 
the valley, along Saratoga Creek near Highway 85.  Additional groundwater recharge ponds provide 
additional capacity to process wet‐weather flows and help maintain groundwater levels, both of which 
help manage risks due to climate change and supply interruptions.  The estimated present value cost of 
new groundwater recharge ponds is about $14 million.  
 
Reservoir Pipeline 
 

A connection between Lexington Reservoir and the raw water system 
will provide greater flexibility in using existing local water supplies.  
The reservoir pipeline will allow surface water from Lexington 
Reservoir to be put to beneficial use elsewhere in the county, 
especially when combined with the indirect potable reuse project 
described below.  In addition, the pipeline will enable the District to 
capture some wet‐weather flows that would otherwise flow to the 
Bay.  The pipeline is expected to provide an average annual yield of 
1,500 acre‐feet.  The estimated present value cost of the reservoir 
pipeline is about $10 million. 

Pipelines transport water and add 
flexibility to water supply system 
operations. 

 
 Imported Water Reoperations 
 
The District would reoperate the Semitropic Groundwater Bank when it is nearly full and the District 
water supply needs are otherwise met to sell or exchange up to 50,000 AFY of stored water.  This would 
create additional space in the Semitropic Groundwater Bank for carryover of supplies during wetter 
years, maximize the value of the District’s existing assets (imported water contracts and investment in 
the Semitropic Groundwater Bank), and potentially help fund investments in infrastructure and 
additional local supplies.  The estimated present value benefit of imported water operations is about 
$74 million.   
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3. Increase Recycling and Conservation 
 
Indirect Potable Reuse  

 
Indirect potable reuse is a high‐quality, local drought‐proof supply that is resistant to climate change 
impacts and independent of the Delta.  It will provide a new local supply for recharge, which will help 
maintain reservoir supplies that are used to meet flow and temperature requirements for fish in local 
creeks.  Indirect potable reuse would also reduce discharges to South San Francisco Bay from the 
wastewater treatment plants.  Using advanced treated recycled water for recharge also provides 
groundwater quality benefits, in that advanced treatment removes nearly all the salts from the water 
that is used for recharge, resulting in high quality water being recharged into the groundwater basin. 
 
The Ensure Sustainability strategy relies upon development of 
indirect potable reuse to provide most of the new water supply to 
meet future water needs.   The Water Master Plan assumes that at 
least 20,000 AFY of advanced treated recycled water will be available 
for groundwater recharge by 2030.  A number of potential projects 
are being identified, and future development will be influenced by 
strategic planning currently underway in partnership with South Bay 
Water Recycling and others.  For purpose of the Water Master Plan 
analysis, a project was assumed to use water that would be advanced 
treated at a facility at the San Jose/Santa Clara Water Pollution 
Control Plant and then pumped to existing recharge ponds in the Los 
Gatos Recharge System.   
 
 One challenge to indirect potable reuse will be overcoming some 
people’s concerns about the quality of advanced treated recycled 
water.  New regulations could also affect the benefits of indirect 
potable reuse.  When State regulations move toward permitting 
direct potable reuse (putting advanced treated recycled water 
directly into pipelines that supply drinking water treatment plants), the District may want to consider 
that option as it adds flexibility, reduces costs, and potentially reduces energy use.  The water supply 
strategy is to support indirect potable reuse by 1) conducting technical studies, 2) increasing public 
awareness, 3) monitoring regulatory development, and 4) participating in and conducting regional 
recycled water master planning.  The estimated present value cost of indirect potable reuse is about 
$339 million. 

Indirect potable reuse includes 
delivering advance treated 
recycled water to groundwater 
recharge ponds 
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Graywater Reuse Rebate Program 
 
The graywater reuse rebate program will provide financial 
incentives to customers who install graywater reuse systems.  This 
would result in about 300 AFY in water savings, at a relatively low 
cost.  The program could be expanded to increase water savings, 
depending upon resolution of public agency concerns about 
groundwater quality, permitting, and public health issues.  The 
estimated present value cost of a graywater reuse rebate program 
is about $3 million. 
 

Water Supply Reliability Improvements Meet the 
Level of Service Goal 

Graywater reuse provides a 
sustainable supply of water for 
irrigation 

 
The District Board approved a long‐term water supply reliability 
level of service goal on June 12, 2012.  The goal is to develop 

supplies to meet at least 100 percent of average annual water demand identified in the District’s Urban 
Water Management Plan during non‐drought years and at least 90 percent of average annual water 
demand in drought years.  This level of service is consistent with recommendations from the 
Stakeholder Review Committee.  Figure 9 and Table 4 show water supply availability during an extended 
drought like the one that occurred from 1987 to 1992 with the Ensure Sustainability water supply 
strategy in place and the 2035 demand level.   
 
Figure 9. Proposed Water Supplies during an Extended Drought with 2035 Demands 
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Table 4. Proposed Water Supplies during an Extended Drought with 2035 Demands 
Source of Supply (Acre‐Feet)  Drought 

Year One 
Drought 
Year Two 

Drought 
Year 
Three 

Drought 
Year Four 

Drought 
Year Five 

Drought 
Year Six 

Natural Groundwater 
Recharge 

60,000  64,000  64,000  79,000  51,000  38,000

Local Surface Water  80,000  43,000  35,000  28,000  64,000  83,000
Recycled Water  47,000  50,000  50,000  50,000  50,000  50,000
SFPUC  63,000  63,000  51,000  51,000  44,000  49,000
Delta‐Conveyed  125,000  95,000  157,000  87,000  103,000  106,000
Reserves  49,000  106,000  66,000  128,000  110,000  75,000
Shortfall (Acre‐Feet)  0  0  0  0  0  22,000
 
With the Ensure Sustainability Strategy in place, supplies are sufficient to meet 100 percent of demand 
during the first five years of drought and more than 90 percent of demands during the sixth year of an 
extended drought.  This is consistent with the supply reliability level of service goal.  Further, this is an 
improvement over the baseline projection, where existing supplies could only meet about 70 percent of 
demands during the sixth year of extended drought.  Figure 10 compares baseline water supplies to 
proposed water supplies during an extended drought.      
 
Figure 10. Comparison of Drought Supplies with and without the Ensure Sustainability Strategy 
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Implementation of the Ensure Sustainability water supply strategy would reduce the frequency and 
magnitude of short‐term water use reductions under 2035 demands.  Figure 11 shows shortages with 
different investment strategies.  The small green area in Figure 11 shows that, with will full 
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implementation of all elements of the water supply strategy, short‐term water use reductions would 
occur only two percent of the time and the level of short‐term water use reductions would be less than 
10 percent.  If only baseline investments are made consistent with Element 1 of the Ensure 
Sustainability Strategy, which is illustrated by the blue area in Figure 11, the model predicts that water 
use reductions would occur more often and the level of short‐term water reductions could be as high as 
30 percent.  Water use reductions this high would necessitate water use restrictions and impact the 
local economy.  Finally, the red area in Figure 11 shows short‐term water use reductions without 
investments in the baseline system.  Water use reductions would be needed almost half the time and in 
some years water supply would only be available to meet health and safety needs.  This scenario does 
not take into account likely additional imported water reductions that would occur if investments are 
not made in restoring the Delta ecosystem and reliable Delta conveyance, in which case there is a risk 
that greater water use reductions would be needed. 
 
Figure 11. Short‐Term Water Use Reductions under Different Investment Scenarios 
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The Water Supply Strategy Supports Other Important Public Benefits  
 
The key benefit of the Ensure Sustainability strategy is that it develops a new local drought‐proof supply 
to achieve the District’s strategy to develop supplies to meet at least 90 percent of demands during 
drought years.  The strategy provides other benefits too.   Some of these benefits are mentioned above, 
including helping to maintain reservoir supplies that are used to meet flow and temperature 
requirements for fish in local creeks, reducing wastewater discharges to South San Francisco Bay, and 
improving groundwater quality.  The strategy builds on existing agreements with the City of San Jose 
and South Bay Water Recycling by developing indirect potable reuse.  The additional groundwater 
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recharge ponds and reservoir pipeline provide additional capacity to process wet‐weather flows and 
help maintain groundwater levels, both of which help manage risks due to climate change and supply 
interruptions. 
 
The Ensure Sustainability strategy includes imported water reoperations, which provides the benefit of 
maximizing the economic value of existing assets (imported water contracts and investment in the 
Semitropic Groundwater Bank) and helping fund investments into infrastructure and additional local 
supplies. Indirect potable reuse provides supply in every year, while the District’s future shortages are 
primarily in extended droughts. Reoperations would also help create sufficient space in the Semitropic 
Groundwater Bank for carryover of supplies during wetter years.   
 
Another important benefit of the Ensure Sustainability strategy is that it would reduce reliance on 
imported water supplies and increase water use efficiency, consistent with State policy to reduce 
reliance on imported water supplies for meeting future water demands.  With the strategy in place, 
water use efficiency would increase from about 15 percent to about 26 percent.  Figure 12 illustrates 
how the mix of countywide supplies and long‐term conservation savings would change between now 
and 2035. 
 
Figure 12. Change in Water Supply Mix over Time with the Ensure Sustainability Strategy 
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The Ensure Sustainability Strategy is Consistent with Stakeholder Input 
 
The water supply strategy incorporates stakeholder input.  The Stakeholder Review Committee (SRC) 
provided input and feedback on key Water Master Plan decisions and approaches throughout the 
planning process and concurred with the strategy.  District Board Advisory Committees had 
opportunities to provide input during the Water Master Plan process.  Staff also made presentations to 
the Water Retailers Committee, Water Retailer Subcommittees, and other agencies and organizations.   
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Stakeholders provided the following input on the Water Master Plan strategy and other water supply 
options: 
 

 Maintain water supply reliability, 
 Plan for population increases and climate change, 
 Continue an aggressive level of water conservation programs, 
 Evaluate regional recycled water projects, 
 Consider indirect potable reuse projects and pursue direct potable reuse, 
 Be aware of concerns about local reservoir expansion, 
 Investigate regional projects such as the Regional Desalination Project or Los Vaqueros Reservoir 

Expansion that may provide dry‐year options, and   
 Address concerns about the reliability of imported supplies conveyed through the Delta. 

 

Other Water Supply Options Are Not Recommended at This Time 
 
The District considered a variety of water supply options for the Water Master Plan.  Water supply 
options that stakeholders requested be included in the Water Master Plan, but are not recommended at 
this time, are discussed below. 
 
Local Reservoir Expansion   
 

 
 
Expanding Anderson Reservoir was one of the options 
considered for the Water Master Plan 

A number of stakeholders expressed concerns about 
local reservoir expansion, while a number of 
stakeholders saw value in the increased storage 
provided by reservoir expansion.  Staff analysis 
indicated that even an expansion project that would 
add 100,000 AF of storage would not significantly 
improve the ability to provide water through an entire 
drought, which is the primary challenge the Water 
Master Plan addresses.  Storage would be depleted by 
about the fourth year of drought.   Consequently, the 
water supply strategy does not include reservoir expansion.  However, the District will re‐evaluate 
reservoir expansion in the future as understanding of local climate change impacts improves, or in 
considering broader operational and water management needs such as emergency storage. 
 
Direct Potable Reuse 
 
Several stakeholders expressed an interest in the District implementing a direct potable reuse project, in 
which advanced treated water is added to the District raw water system and can be sent directly to 
drinking water treatment plants.  At this time, California does not allow direct potable reuse.  The 
California Department of Public Health (DPH) is required by law to determine the feasibility of 

 



35Water Master Plan 2012

Implementation Will Be Phased In Over Time
 

Water Supply Costs Will Also Be Phased 
 

“I would rather answer calls 
about water rate increases 
than have to tell someone I 

can’t deliver water to 
them.” 

 – Stakeholder Review 
Committee Member 

Stakeholders value water supply reliability and most are willing to pay for it.  The Stakeholder Review 
Committee was almost unanimous in their support of the Ensure Sustainability water supply strategy, 
even though it costs much more than other water supply options.  The economic analysis found that the 
benefits of the water supply strategy are more than double the costs.  The present value cost of the 
water supply strategy, excluding securing the baseline water 
supply system, is about $440 million.  This does not include 
a potential present value benefit of about $70 million from 
imported water reoperations.  The estimated impacts on 
groundwater production charges in Zone W‐2 in northern 
Santa Clara County range from no incremental change up to 
a peak increase of about $335/AF in 2034.  By that time, the 
groundwater production charge for the baseline water 
supply system is projected to be about $1,960/AF, based on 
the District’s future investments that are necessary to 
maintain the baseline water supply system.  The Ensure 
Sustainability strategy, as laid out in this plan, will have 
minimal effects on groundwater production charges in Zone 
W‐5 in southern Santa Clara County, because most of the 
new investments benefit Zone W‐2.  Figure 13 shows the anticipated impacts of the water supply 
strategy on groundwater production charges in Zone W‐2 (North County). 
 
Figure 13. Water Supply Strategy Impacts on Groundwater Production Charges 
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The District may be able to reduce costs for the water supply strategy if the following opportunities 
become available in the future: 
 

• Direct potable reuse is permitted and accepted by the community and regulatory agencies; 

• Advanced treatment technologies become less expensive, more efficient, or both; and 

• Partners are willing to enter into imported water exchange agreements. 
 

The Water Master Plan Will Be Monitored and Updated 
 
The Water Master Plan recognizes that baseline supplies and infrastructure are subject to change.  
Therefore, the long‐term strategy will be updated every five years following preparation of the Urban 
Water Management Plan to capture updated supply and demand projections, as well as changes in 
groundwater basin management objectives.  This water management planning cycle is illustrated in 
Figure 14.  The implementation plan will be reviewed annually over the next five years to ensure that 
the recommendations are still valid, and to ensure that all Water Master Plan projects and programs are 
budgeted, planned, and completed at the appropriate times. The District will report on progress 
annually, and will measure success using performance measures and milestones.   
 

The Water Master Plan recognizes that 
completion of baseline projects and 
programs such as the BDCP and FAHCE 
implementation, and many other 
circumstances such as water reuse 
regulations, can significantly affect the Water 
Master Plan strategy.  Additionally, new 
issues will likely arise over the planning 
horizon.  The plan will be updated every five 
years to address any changed and new 
circumstances.  Periodic plan updates will 
allow the District to address any new or 
changed circumstances and to adjust its 
water supply strategy to fit the needs of the 
county in the future.  

Figure 14. Water Resources Planning Cycle 

Groundwater 
Management 
Plan Updates 
(Years ending 
in 4 and 9)

Water 
Master Plan 
UPdates 

(Years ending 
in 1 and 6)

Urban Water 
Management 
Plan Updates 
(Years ending 
in 0 and 5)
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Reservoir and local stream conditions
Neighborhood Update - May 2014

Lack of rainfall continues to
affect creeks and reservoirs 
To conserve water in the midst of one of the driest 
seasons on record, the Santa Clara Valley Water 
District is modifying its operations. Because of 
the lack of local rainfall and cut backs in water 
imported from state and federal water projects, 
groundwater recharge operations in ponds and 
creeks have been cut back to conserve drinking 
water supplies for use this summer.

A priority of the water district is continued delivery 
of safe, clean water from its drinking water 
treatment plants to local water providers and 
municipalities. Imported water typically provides 
more than 85 percent of the supply for the water 
district’s three drinking water treatment plants. In dry 
and critically dry years, when local water is limited, 
up to 99 percent of treated water is from imported 
water sources. 

To ensure adequate drinking water supplies through 
the summer, imported and local water is being 
stored in Anderson, Coyote and Calero reservoirs. 
Despite the few spring storms there has been little 
local runoff, and all other district reservoirs continue 
to drop to minimum storage levels. As a result water 
releases to creeks and ponds are being curtailed.

Los Capitancillos groundwater recharge ponds in South San Jose 
are at its lowest level in years. 

continued on back »

Reservoir and creek conditions 
in your area
Cupertino/Saratoga/Los Gatos area:
• Releases from Stevens Creek Reservoir will provide limited

flows in Stevens Creek until reservoir water levels fall
below intake structures later in the year.

• Rodeo, Regnart, Calabazas and Saratoga creeks will
remain dry until significant rainfall occurs.

• Los Gatos Creek flows will be reduced as water levels in
Lexington Reservoir fall.

• McClellan, Page, Sunnyoaks, Budd, McGlincy, Oka and
Camden ponds will go dry during the spring and are
scheduled for maintenance this summer.

South San Jose/Almaden area:
•  Alamitos and Calero creeks will remain dry until

significant rainfall occurs. 

• Almaden Lake’s elevation will continue to fall over the
summer and water quality will decline in the lake.

• Los Capitancillos, Alamitos and Guadalupe ponds
will likely be dry by May and are scheduled for
maintenance in May and June.

East San Jose area:
• Upper Penitencia Creek and most adjacent recharge

ponds will remain dry until significant rainfall occurs.

• Piedmont, Capitol and Helmsley ponds will dry back
this summer. Ponds at Penitencia Creek Park (City of San
José), Penitencia Creek County Park (County of Santa
Clara), and Overfelt Garden Park (City of San José) will
not be supplied with water until drought conditions end.

Gilroy/Morgan Hill/South San Jose area:
• Releases of imported water to Coyote Creek and 

Madrone Channel are expected to continue at the 
current rate, but may be further reduced depending on 
water supply conditions. 

• Releases of local water from Uvas and Chesbro dams 
will provide limited flows in Uvas and Llagas creeks, 
but expect drying creeks as the water in the reservoir is 
exhausted this summer. 

• Main Avenue and San Pedro ponds will be dry by June 
and are scheduled for maintenance this summer.
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For more information, contact the Drought Hotline at  
(408) 630-2000, or visit our website at valleywater.org 

and use our Access Valley Water customer request and 
information system. With three easy steps, you can use this 
service to find out the latest information on district projects 

or to submit questions, complaints or compliments 
directly to a district staff person.

CONTACT US

Follow us on:
/scvwd /valleywater /valleywater

To get eNews, email 
info@valleywater.org

CONTACT US

To get eNews, email 
info@valleywater.org

© 2014 Santa Clara Valley Water District • May 2014 EM

Throughout the drought, the water district has 
worked closely with California Department of Fish 
and Wildlife (CDFW) to address fish and wildlife 
impacted by the drought. CDFW is the state 
agency that is responsible for managing local fish 
and wildlife resources and issuing appropriate 
permits to allow work in habitat areas and to 
rescue or relocate species when warranted. 

In normal rainfall years, water supply operations 
in local streams and recharge ponds provide water 
and aquatic habitat for native and non-native 
species alike. It is district policy to conduct its 
water supply operations and maintenance activities 
in an environmentally sensitive manner, including 
reservoir releases, stream and pond recharge 
operations and maintenance. 

When water is lacking, aquatic habitats are 
impacted first and more severely than other 
habitats, causing migration, behavior changes 
and die-off of some animals. Lack of water means 
wildlife become concentrated in any remaining 
suitable habitat, increasing competition for 
remaining resources and increasing the chances 
for disease outbreaks due to close contact. 

Wildlife impacts The widespread nature of the drought has made 
relocation of any native species difficult to support 
and, as a result, CDFW has developed a policy 
that severely limits the instances where rescue or 
relocation of fish species can be approved.

Operations and recharge pond maintenance will not 
include rescue or relocation of wildlife from streams 
or ponds. There are many non-native species that 
have colonized local streams and reservoirs. The 
loss of non-native species will likely have a long term 
benefit to the local fish and wildlife that have evolved 
to withstand the climate extremes of their native 
habitat. 

Unfortunately, these dry creek and pond conditions 
are occurring statewide. The water district will 
continue to coordinate with CDFW staff in 
addressing the drought effects on native and non-
native species.

Guadalupe Creek during the week of March 17, 2014.



Severe drought conditions continue throughout California.  With very little local watershed runoff, many of the District’s 
10 reservoirs are at less than 40% of their 20-year average storage.  Many creeks and recharge ponds are drying 
as a result of the lack of surface water available.  Anderson Reservoir is currently being filled with imported water 
to ensure adequate treatment plant supplies this summer and is expected to reach the maximum storage limit on        
May 5th. Both the federal Central Valley Project and State Water Project continue to face regulatory and water quality 
challenges due to limited Central Valley runoff, and this will continue to affect imported water deliveries to the county 
in coming months.  On February 25th, the Board passed a resolution calling for retail water agencies, municipalities, 
and the county to implement mandatory measures as needed to reach a 20% water use reduction target in 2014. 
Achieving the 20% target will avoid groundwater dropping to the “Severe” range and ensure adequate reserves for 
2015.

Outlook as of May 1, 2014 

Local Reservoirs

Imported Water

continued on back

• Total May 1 storage = 82,824 acre-feet*
 » 67% of 20-year average for this date
 » 49% of total capacity
 » 67% of restricted capacity storage (169,009 acre-feet total storage capacity limited by 

seismic restrictions to 122,924 acre-feet)
• Low storage levels in Chesbro, Guadalupe, Uvas, and Stevens Creek reservoirs at 9%, 12%, 

13%, and 15% of their total capacities, respectively
*Total includes approximately 34% imported water, including 13,200 acre-feet stored in April

• 2014 State Water Project (SWP) and Central Valley Project (CVP) allocations: 
 » SWP allocation:  5% = 5,000 acre-feet (increased from Zero% to 5% on April 18) 
 » CVP allocations:  50% for Municipal and Industrial uses and Zero% for Irrigation for an 

approximate total of 65,000 acre-feet 
• 2013 SWP and CVP estimated carryover supplies available for 2014:  31,227 acre-feet
• Reservoir storage information, as of May 1, 2014:

 » Shasta Reservoir at 53% of capacity (61% of average for this date) 
 » Oroville Reservoir at 53% of capacity (65% of average for this date)
 » San Luis Reservoir at 47% of capacity (52% of average for this date)

• Semitropic groundwater bank reserves:  approximately 262,665 acre-feet as of May 1.  
Withdrawal of banked reserves may be limited by SWP operational constraints, with the 
available quantity to be determined 

• Exchanges and transfers executed in FY14:  continuing to pursue several potential 
agreements; one small transaction completed in April to support San Joaquin River flows

• Estimated Hetch Hetchy deliveries to Santa Clara County: 
 » Month of April = 2,900 acre-feet 
 » 2014 Total = 12,300 acre-feet, or 98% of the five-year average 
 » 2014 preliminary reduction = 10% announced by SFPUC on January 31

A monthly assessment of trends in water supply and use for Santa Clara County, California

Weather

May 2014

Water Tracker

Rainfall in San Jose
• Month of April = 0.67 inch
• Total-to-date = 6.10 inches or 44% of average to date

(Rainfall year is July 1 to June 30)
May 1 Northern Sierra snowpack water content is about 7% of average for this date
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Treated Water

Groundwater

Conserved Water

Recycled Water

• Below average demands of 6,500 acre-feet delivered in April
• This total is 74% of the five-year average for April
• Estimated year-to-date = 25,600 acre-feet or 87% of the five-year average

• Saved 56,000 acre-feet in FY13 from long-term program (baseline year is 1992)
• Long-term program goal is to save nearly 60,000 acre-feet in FY14
• Based on the District’s Water Shortage Contingency Plan, the Board set a 2014 water use 

reduction target of 20%, in addition to long-term program savings
• District will be reporting on progress towards meeting the call for 20%, starting in May

• Estimated April 2014 production = 1,800 acre-feet (billed semi-annually)
• Estimated year-to-date = 5,700 acre-feet or 167% of the five-year average 
• Silicon Valley Advanced Water Purification Center was completed and began delivery 

of high quality treated recycled water for blending with existing nonpotable water on      
March 25, 2014  

• Groundwater Storage: Total storage at the end of 2014 is projected to be 208,000 
acre-feet, which falls within Stage 3 (Severe) of the Water Shortage Contingency Plan.  If the 
20% water use reduction target set by the Board on February 25 is achieved, 2014 end-of-
year storage will be within the range of Stage 2 (Alert) and near Stage 1 (normal)

• Santa Clara Plain:
 » The April managed recharge estimate is 600 acre-feet. The year-to-date managed 

recharge estimate is 7,100 acre-feet, or 44% of the five-year average
 » The April groundwater pumping estimate is 13,100 acre-feet. The year-to-date 

groundwater pumping estimate is 37,300 acre-feet, or 190% of the five-year average
 » The groundwater level in Santa Clara Plain (San Jose) is about 22 feet lower than last 

year and 21 feet lower than the five-year average
• Coyote Valley:

 » The April managed recharge estimate is 540 acre-feet. The year-to-date managed 
recharge estimate is 2,700 acre-feet, or 76% of the five-year average

 » The April groundwater pumping estimate is 930 acre-feet. The year-to-date groundwater 
pumping estimate is 3,200 acre-feet, or 95% of the five-year average

 » The groundwater level in Coyote Valley is about 3 feet lower than last year and 8 feet 
lower than the five-year average

• Llagas Subbasin:
 » The April managed recharge estimate is 520 acre-feet. The year-to-date managed 

recharge estimate is 3,200 acre-feet, or 42% of the five-year average
 » The April groundwater pumping estimate is 3,400 acre-feet. The year-to-date  groundwater 

pumping estimate is 13,400 acre-feet, or 155% of the five-year average
 » The groundwater level in Llagas Subbasin (San Martin) is about 21 feet lower than last 

year and 27 feet lower than the five-year average

For more information, contact Customer relations at  
(408) 630-2880, or visit our website at valleywater.org 

and use our Access Valley Water customer request and 
information system. With three easy steps, you can use this 
service to find out the latest information on district projects 

or to submit questions, complaints or compliments 
directly to a district staff person.

CONTACT US

Follow us on:
/scvwd /valleywater /valleywater

To get eNews, email 
info@valleywater.org
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Meeting Date: 3/25/14 
Agenda Item No.: 4.1 
Manager: J. Maher 
Extension: 2073 
Director: All 

SUPPLEMENTAL BOARD AGENDA MEMORANDUM 

SUBJECT: Update on 2014 Water Supply and Drought Response 

REASON FOR SUPPLEMENTAL MEMORANDUM: 

To allow for inclusion of the most current water supply information. 

RECOMMENDATION: 

Receive, review, and discuss updated information on 2014 water supply and drought response. 

SUMMARY: 

Severe drought continues to impact both statewide and local water supply conditions.  On 
February 25, the Board approved a resolution setting a county-wide water use reduction target 
equal to 20 percent of 2013 water use, or approximately 72,000 acre-feet, and recommending 
that retail water agencies, municipalities and the county implement mandatory measures as 
needed to accomplish the target.  This action was based on the District’s Water Shortage 
Contingency Plan1 and estimated 2014 water supply conditions that showed groundwater 
reserves could reach the Stage 3 (“Severe”) level by the end of the year if water use reduction 
measures are not implemented.  Updated information on 2014 water supply and operations is 
presented, along with an update on the District’s drought response strategies.       
 
A. Update on 2014 Water Supply and Operations 
 
Despite some precipitation since the last update on February 25, water supply conditions 
statewide and locally have not measurably improved.  Table 1 shows updated estimates of 2014 
water supply and use in Santa Clara County.  End-of-year groundwater storage is still projected 
to drop to the Stage 3 “Severe” range (200,000 to 250,000 acre-feet) if the 20 percent water use 
reduction target is not achieved.  
  

1. Imported Water Supply  
 
In this update, District imported water supplies have been reduced by 5,420 acre-feet to 
reflect more conservative estimates of 2013 State Water Project (SWP) carryover deliveries 
and supplemental water.  The Bureau of Reclamation's (Reclamation's) February 
announcement of 2014 Central Valley Project (CVP) allocations provided 50% of "historic 
use" for municipal and industrial water service, confirmed by letter to equal 65,000 acre-feet 
for the District.  However, the unprecedented allocations of only 40% to senior water rights 
holders and wildlife refuges, along with the State Water Resources Control Board's 

                                                 
1 Santa Clara Valley Water District’s 2010 Urban Water Management Plan, 
http://www.valleywater.org/Services/WaterSupplyPlanning.aspx 
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SUBJECT: Update on 2014 Water Supply and Drought Response 
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adjustments will be needed to reduce other operating costs and delay projects in the Water 
Utility Capital Improvement Program. 

CEQA: 

The recommended action does not constitute a project under CEQA because it does not have a 
potential for resulting in direct or reasonably foreseeable indirect change in the physical 
environment. 

ATTACHMENTS: 

Attachment 1, Staff Presentation 
Attachment 2, Neighborhood Update, March 2014:  Reservoir and creek dry back conditions 
Attachment 3, Santa Clara County Retailer Drought Response Actions 2014   
Attachment 4, City of Morgan Hill Drought Ordinance  
Attachment 5, Santa Clara Valley Water District, Summary of Drought Communication and 

Outreach Efforts 
Attachment 6, Summary of Federal Legislation for California Storage Projects (Costa) 



Update on 2014 Water Supply Outlook 

February 25, 2014 

Attachment 1 
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| 

  Water Shortage Contingency Plan 

4 

 
 

Stage 

 
 

Title 

Projected End-of-Year 
Groundwater Storage (AF) 

Suggested Short-
Term Reduction in 

Water Use 

1 Normal Above 300,000 AF None 

2 Alert 250,000 AF to 300,000 AF 0 – 10% 

3 Severe 200,000 AF to 250,000 AF 10  – 20% 

4 Critical 150,000 AF to 200,000 AF 20  – 40% 

5 Emergency Less than 150,000 AF Up to 50% 

From District’s 2010 Urban Water Management Plan 

3 

Attachment 1 
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Component Annualized

Project Interest Lifetime Project

Project Component Cost Rate  years AFY Cost  $/AF

Production Facilities 3,280,000$    5.70% 50 1680 $199,435 $118.71

New Distribution Pipeline 17,500,000$  5.70% 50 560 $1,064,061 $1,900.11

Total Project 1680 $1,263,496 $752.08

Primary Benefit Calculations: Cost per Acre-Foot
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Source: 2013 City of Sunnyvale NPDES Report

Summary Tables

Average Min Max # of Samples Average Min Max

# of 

Samples

January 226 168 278 13 4.5 2.5 5.9 13

February 207 161 271 4 5.3 2.7 7.6 4

March 250 175 353 8 3.7 2.9 5.2 8

April 242 153 304 6 4.2 2.6 5.4 6

May 184 116 290 5 5.2 2.7 9.6 5

June 209 179 236 7 5.2 4.1 7.4 7

July 208 142 272 13 4.7 2.4 6.6 13

August 197 115 270 10 4.5 3.8 5.3 10

September 232 161 348 10 5.4 4.3 6.5 11

October 216 164 257 11 6.7 4.1 8.4 11

November 242 205 270 8 6.0 4.2 8.3 8

December 237 133 276 10 7.5 4.9 10.1 10

2013 221 115 353 105 5.2 2.4 10.1 106

Project Benefit Calculation - Effluent CBOD and TSS diverted from San Francisco Bay discharge via recycling

Average

Effluent

CBOD

Diverted flow: 

2016-2026

Average

Effluent

CBOD

Average

Effluent

CBOD

Average

Effluent

CBOD

Average

Effluent

CBOD

Rounded

(mg/L) (MGD) (lb/d) (kg/d) (kg/yr) (kg/yr)

5.2 1.5 65.59 30 10,859.69    10,900      

Average

Effluent

TSS

Diverted flow: 

2016-2026

Average

Effluent

TSS

Average

Effluent

TSS

Average

Effluent

TSS

Average

Effluent

TSS

Rounded

(mg/L) (MGD) (lb/d) (kg/d) (kg/yr) (kg/yr)

9.9 1.5 123.27 56 20,409.10    20,400      

Tertiary Benefit Calculations: Effluent CBOD and TSS

CBOD5 (mg/L), Influent CBOD5 (mg/L), Effluent
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Source: 2013 City of Sunnyvale NPDES Report

Average Min Max # of Samples Average Min Max # of Samples

January 223 138 310 13 10.4 6.1 12.2 13

February 226 88 309 8 12.8 10.5 16.0 8

March 208 105 264 7 12.2 10.6 13.7 7

April 279 229 344 8 9.8 8.1 12.5 9

May 271 153 419 8 8.8 7.1 9.6 9

June 332 185 402 8 9.1 7.0 10.8 8

July 254 120 307 10 8.4 6.8 10.0 10

August 281 212 398 8 10.8 7.2 15.1 8

September 252 151 492 10 8.8 7.1 10.5 11

October 248 196 304 8 8.4 7.1 9.8 8

November 263 205 296 8 9.0 7.5 10.6 8

December 280 148 373 10 9.8 7.0 10.9 10

2013 260 88 492 106 9.9 6.1 16.0 109

Tertiary Benefit Calculations: Effluent CBOD and TSS

TSS, Influent (mg/L) TSS, Effluent (mg/L)



Source: City of Sunnyvale Nutrient 13267 Study Data, July 2012 - March 2014

Secondary Benefit Calculation

Note: points equally averaged, benefit reported at bottom of table

Quarter of Year

(Q1, Q2, Q3, Q4 

YYYY)

Effluent Total 

Nitrogen

Diverted 

flow: 2016-

2066

Effluent 

Total 

Nitrogen

Effluent 

Total 

Nitrogen

Effluent 

Total 

Nitrogen Number of
(mg/L) (MGD) (lb/d) (kg/d) (kg/yr) Data Points

Q3 2012 20.817 1.5 260.4207 118.1247 43,116        1

Q3 2012 25.51 1.5 319.1301 144.7549 52,836        2

Q3 2012 26.134 1.5 326.9363 148.2957 54,128        3

Q3 2012 25.339 1.5 316.9909 143.7845 52,481        4

Q3 2012 25.477 1.5 318.7173 144.5676 52,767        5

Q3 2012 26.128 1.5 326.8613 148.2617 54,116        6

Q4 2012 31.95 1.5 399.6945 181.2982 66,174        7

Q4 2012 34.2 1.5 427.842 194.0657 70,834        8

Q4 2012 33.35 1.5 417.2085 189.2424 69,073        9

Q4 2012 32.82 1.5 410.5782 186.235 67,976        10

Q4 2012 29.43 1.5 368.1693 166.9986 60,955        11

Q4 2012 30.24 1.5 378.3024 171.5949 62,632        12

Q1 2013 29.65 1.5 370.9215 168.247 61,410        13

Q1 2013 28.09 1.5 351.4059 159.3949 58,179        14

Q1 2013 28.2 1.5 352.782 160.0191 58,407        15

Q1 2013 32.02 1.5 400.5702 181.6954 66,319        16

Q1 2013 28.06 1.5 351.0306 159.2247 58,117        17

Q1 2013 29.344 1.5 367.0934 166.5106 60,776        18

Q1 2013 26.59 1.5 332.6409 150.8833 55,072        19

Q1 2013 26.614 1.5 332.9411 151.0194 55,122        20

Q2 2013 26.317 1.5 329.2257 149.3341 54,507        21

Q2 2013 20.9 1.5 261.459 118.5957 43,287        22

Q2 2013 24.6 1.5 307.746 139.5911 50,951        23

Q2 2013 18.014 1.5 225.3551 102.2193 37,310        24

Q2 2013 16.909 1.5 211.5316 95.94904 35,021        25

Q2 2013 17.417 1.5 217.8867 98.83165 36,074        26

Q3 2013 15.209 1.5 190.2646 86.3025 31,500        27

Q3 2013 13.964 1.5 174.6896 79.23782 28,922        28

Q3 2013 10.802 1.5 135.133 61.29526 22,373        29

Q3 2013 8.911 1.5 111.4766 50.5649 18,456        30

Q3 2013 10.076 1.5 126.0508 57.17562 20,869        31

Q3 2013 11.262 1.5 140.8876 63.9055 23,326        32

Q4 2013 12.48 1.5 156.1248 70.81696 25,848        33

Q4 2013 15.34 1.5 191.9034 87.04585 31,772        34

Q4 2013 21.4 1.5 267.714 121.4329 44,323        35

Q4 2013 21.1 1.5 263.961 119.7306 43,702        36

Q4 2013 21.167 1.5 264.7992 120.1108 43,840        37

Q4 2013 25.2 1.5 315.252 142.9958 52,193        38

SUM 1,824,764  

Average 48,020.11  

Average,

rounded 48,000        

Tertiary Benefit Calculations: Total Nitrogen
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