
APPENDIX 3-1 
Project 1: City of Lompoc, Lompoc Valley Leak Detection and Repair Project 

 System Assessment (Leak Report) from Lompoc 

 Cultural Resources Overlay Ordinance 

 EPA Review Draft Control and Mitigation of Drinking Water Losses in Distribution 
Systems (EPA 816-D-09-001), November 2009, pp. 1-2 

 “Water Loss – A Business Case for Action”, Bouman, Bernie, PE, and Dan Barr, PE, 
Burgess & Niple, pp. 1-14 and 35-39 

 Lompoc 2005 Urban Water Management Plan 

 American Water Works Association (AWWA), Committee Report: Applying 
Worldwide BMPs in Water Loss Control, Water Loss Control Committee, AWWA 
Journal, August 2003, pp. 77 

 System Maps – Other maps showing location of each agency’s water mains 

 DWR Water Conservation Guidebook No. 5:  Water Audit and Leak Detection  

 CUWCC Utility Operations Programs – (1.2 Water Loss Control, C. 6 provides 
details) 

 CEQA Compliance 

 Proposed Santa Barbara County IRWM Data Management System, Application for 
Prop 84 Planning Grant, Round 1, Santa Barbara County, IRWM Plan 2012, Task 4: 
Establish Data Management System, pp. 51, September 28, 2010 





















































































 

This guidance has been prepared for water management administrators, local government 
officials, system operators, and others who have an interest in developing programs to reduce 
losses from their drinking water distribution systems.  The success of a water loss control 
program depends on the ability to tailor the program to the individual PWS.  This guidance 
provides information on flexible tools and techniques that may help the PWS meet their water 
loss prevention needs.  

1.2 GROWING CONCERNS PUBLIC WATER SYSTEMS FACE AND HOW A 
WATER LOSS CONTROL PROGRAM CAN HELP 

A public drinking water system must provide enough water to meet demand at a reasonable cost 
while maintaining quality standards to protect public health.  A PWS and its water management 
administrators must balance these goals at the same time they face growing concerns such as:  
 

 Water availability 
 Economic restrictions  
 Population growth  
 Climate change and drought 
 Operational and maintenance costs 
 Regulatory requirements  
 Public service responsibility 
 Social pressures and environmental stewardship 

 
Many of these issues are inter-related.  A water loss control program can help to address each of 
these issues.  

Water Availability 
The complexity of PWSs varies with a community’s size, composition, and location.  All 
systems depend on quality and abundant water sources to meet increasing water demands.  A 
PWS’s source may be ground water, surface water, ground water under the influence of surface 
water, purchasing finished water from another PWS or a combination of these sources.  Each of 
these options requires resources and funds to locate, develop, treat, and maintain the source.  
When insufficient availability becomes an issue, a PWS has the option to find and develop 
another source or buy additional water from another PWS.  However, finding a new reliable and 
adequate quality source may not always be easy or an option.  A third option available to the 
PWS is to take a look at their process and operation and determine if there is any way to save 
water.  This is when developing and implementing a water loss control program at the PWS 
becomes essential.  Through a water loss control program, water that was previously lost can 
now be sold to the consumers, increasing revenue, meeting water demands and reducing the need 
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for other sources.  Such a program may be able to defer development of new sources and reduce 
or eliminate the need to supplement supply from another PWS.  The water loss control program 
is often the most economical solution. 

Economic and Population Growth 
Population growth can put an additional strain on a water system.  Economic, manufacturing, 
and industrial growth in a community can also affect the ability of a water system to provide 
sufficient water.  Some industries rely heavily on water such as food processing and beverage 
companies.  These water demand increases must be met either by locating other sources, 
increasing the capacity of the existing water treatment facility, or investing in new capital 
improvement projects.  A water loss control program can help find water that was previously lost 
in the system and potentially defer, reduce, or eliminate the need for more expensive alternatives. 

Climate Change and Drought 
Droughts are naturally occurring phenomena.  Periods of drought can contribute to increased 
water demand and add strain to the PWSs source water supply.  Drought effects can be 
especially critical in the more arid Southern and Western regions of the United States.  
Governmental agencies track drought data to predict water and resource needs.  Drought maps 
like the one in Figure 1-1 for August of 2008 can be found at http://drought.unl.edu/dm.  A water 
loss control program can help lessen the severity of the effects of drought and climate change on 
PWSs through retention of more water in their distribution system.  This not only has the effect 
of retaining more water for the customers, but can lessen the amount withdrawn from the source.   
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Water Loss Program



Goals of a Water Loss Program

� Maximize revenues

� Minimize costs

� Equitable to customers

� Improve reputation

� Greener operations

� Meet any future regulations



Goals of a Water Loss Program

Maximize Revenues
� 80 to 90% of all revenues are user fees

� Properly collect all revenue with accurate 
meters and eliminating theft



Goals of a Water Loss Program

Minimize Costs



Unaccounted For Water

Billed Consumption
Plant Production



What is Missing?

Unmetered Consumption
� Public Facilities
� Fire Protection
� Flushing
� Main Breaks
� Theft



What Else?

� Benchmarking 
against other 
communities

� Making a business 
case for a water 
loss reduction 
program



What’s Next



Modern AWWA Water Audit



Modern AWWA Water Audit

System Input Volume 

The annual volume input 
to the water supply 
system



Modern AWWA Water Audit

Authorized Consumption
The annual volume of metered and/or 

unmetered water taken by registered 
customers, the water supplier, and others 
who are authorized to do so.

Water Losses
The difference between the above:

System Input Volume – Authorized 
Consumption



Modern AWWA Water Audit

Apparent Losses
Unauthorized Consumption, all types of 

customer metering inaccuracies and 
systematic data handling errors including 
theft.

Real Losses
The annual volumes lost through all types of 

leaks, breaks, and overflows up to the point of 
customer metering



Modern AWWA Water Audit

Revenue Water
Those components of the System 

Input Volume that are billed 
and produce revenue.

Nonrevenue Water
The sum of Unbilled Authorized 

Consumption, Apparent Losses 
and Real Losses.  



Leakage Reduction

� Acoustic methods very 
cost effective
– Start with pilot

� Pressure Management

� Area Master Meters

� Other Upcoming 
Technologies



Leakage Reduction

� Canton, OH Case Study
– Surveyed about 280 miles of 

water mains

– Found 80 leaks
� 31 at hydrants

� 19 at services

� 23 on the main lines 



Leakage Reduction

� Canton, OH Case Study
– Estimated 773,520 gpd from 

identified leaks 

– Survey Cost $35,000
� $100 to $150/mile



Leakage Reduction

� Surveyed 200 miles of water transmission main 
for a cost of $15,000

“Elimination 
of leaks paid 

for the 
survey.. and 
then some!”

• Located 36 leaks that were repaired

• Reduction of 350,000 GPD of real 
water losses!

• Represents 12% of the water being 
purchased daily for Erie County!

• Resulted in a savings of $500 daily 
or $182,500 per year!

Erie County, OH Case Study



Summary

� The AWWA M36 Water Audit Manual 
creates a business case and benchmarking 
tool. 

� Starting points for water loss reduction 
include:
– Auditing your accounting procedures
– A meter testing and replacement program
– A leak detection survey

� Continuous Improvement











































Maps to add to the appendices for Project 1 – Lompoc Leak Detection 

 

Exhibit ___, Lompoc, Water Mains Located Throughout City on Streets and in Alleys 

 

 



Exhibit ___ Mission Hills Community Services District  

 
 
 
Exhibit ___Vandenburg Village Community Services District Project Map  



 



This is the cached copy of http://www.cd.water.ca.gov/land_wateruse/conservation.cfm. 

California Home    Governor Home    Amber Alert

DWR Home

DPLA Home

NCRO Home

North Central Region 
Office Programs:

California-Nevada 
and 
Watershed 
Assessment

Groundwater
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Land and Water Use

Conservation

Water Audit and Leak Detection 

In the early 1980s, the Department of Water Resources 
conducted a survey with numerous water agencies to 
determine the amount of water lost from distribution systems 
due to leaks. The results of that survey indicated 
approximately 700,000 acre-feet of water are lost each year. 
In response, DWR prepared a guidebook (Water 
Conservation Guidebook No. 5: Water Audit and Leak 
Detection) to assist water agencies with quantifying potential 
water loss due to leaks (Water Audit) and establishing a 
program to locate leaks (Leak Detection). 

Additionally, the Urban Water Management Planning Act 
(California Water Code, sections 10610-10656) requires 
water agencies (as defined by the Act) to establish (if 
economically feasible) fourteen Demand Management 
Measures (DMM) for water use efficiency. The Water Audit 
and Leak Detection program is the DMM addressed in Water 
Code section 10631(f)(1)(c). For members of the California 
Urban Water Conservation Council (CUWCC), this is Best 
Management Practice 3. http://www.cuwcc.org/m_bmp3.lasso 

The Water Audit is an accounting procedure using agency 
data to determine water loss that may be due to distribution 
system leaks. The Water Audit requires the agency to 
determine an audit period and gather an assortment of data for 
that period. The guidebook defines the type of data necessary 
and provides worksheets as guidelines or for use in the audit. 

In 2000, DWR released a Microsoft Excel Workbook, Water 
Audit Workbook (v2.0 2000). This software follows the 
worksheets of the Guidebook. It simplifies the water audit 
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process by performing any calculations and linking any 
calculated data to other sheets that use the data. The final 
worksheet of the software summarizes the data and calculates 
a benefit-cost ratio. This workbook is available upon request. 

Once an agency has determined the percentage of water loss 
and has performed a benefit-cost analysis to verify economic 
feasibility, a Leak Detection program may be established. The 
leak detection program is the field portion of the program. It 
requires knowledge of the layout of the distribution system 
and a good ear when using the sonic equipment. The 
Guidebook provides information on what steps are required to 
establish and perform a leak detection program. 

North Central Region Office has leak detection equipment 
available for short-term loan to a water agency, and will 
provide assistance to local water agencies seeking to conduct 
a water audit and leak detection survey of their distribution 
system. 

For additional information, contact 
Kim Rosmaier 
(916) 376-9628  
krosmaie@water.ca.gov 

Education Program 

Education Materials: 

DWR CONSERVATION MATERIALS AVAILABLE 

Model Water Efficient Landscape Ordinance - Provides a 
sample ordinance for new and rehabilitated landscaping to 
promote landscape water efficiency. 

WUCOLS (PDF, 4MB) - Water Use Classification of 
Landscape Plants. Provides guidance when selecting plant 
material while considering water requirements. 

Graywater Guide (PDF, 1.2MB) - Provides guidelines and 
standards for incorporating a graywater system into a 
landscaping project. 

Water Education Program - The Public Affairs Office has 
assembled a library of literature and multi-media products that 
can be used by all ages and interest groups. For a list of 
available information, see the Water Facts and Fun Catalog or 
the Graphic Services video catalog.  

Related Links 

California Regional Environmental Education Community 
(CREEC) http://www.creec.org 



California Foundation for Agriculture in the Classroom 
www.cfaitc.org 
Project WET http://www.projectwet.org/ 
Yolo Basin Foundation http://www.yolobasin.org/ 
Irrigation Training and Research Center http://www.itrc.org  
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NOTICE OF EXEMPTION 
 
 
TO: [x]  Clerk of the Board 

   County of Santa Barbara     
   105 E. Anapamu Street, Room 407 
   Santa Barbara, CA 93101 

 
Lompoc Valley Regional Leak Detection and Repair Program 
Project Title 
 
Citywide 
Project Location 
 
The City of Lompoc, proposes to complete a Citywide leak detection audit of the City’s water 
distribution system and develop and implement a five-year plan for the repair and/or 
replacement of leaky water service lines and mains identified in the audit.  Replacement or 
repair of water service lines will require trenching and/or directional drilling.  The proposed 
project will not result in the expansion of system capacity through water line replacement.  Any 
water service line repair or replacement needed within the City’s Cultural Resources Overlay 
zone (areas south of the centerline of Olive Avenue) will be subject to monitoring of all ground-
disturbing activity by a National Register Qualified Archaeologist, per the California State 
Historic Preservation Office’s review of the City’s Cultural Resources Overlay ordinance, prior to 
its adoption.  The purpose of the project is to encourage water conservation through leak 
detection and repair.  Beneficiaries of the project will be the residents of Lompoc. 
Description of Nature, Purpose, and Beneficiaries of Project 
 
City of Lompoc 
Name of Public Agency Approving Project 
 
City of Lompoc Water Division, Utility Department 
Name of Person or Agency Carrying Out Project    
 
Exempt Status:  (Check One) 
 
 
[x] Categorical Exemption. State type and section number 
The proposed project is exempt from the California Environmental Quality Act (CEQA) based on 
its conformity with Section 21084 and Section 15302 of the CEQA Guidelines –replacement and 
reconstruction of existing structures and facilities where the new structure will be located on the 
same site as the structure replaced and will have substantially the same purpose and capacity 
as the structure replaced, including but not limited to: replacement or reconstruction of existing 
utility systems and/or facilities involving negligible or no expansion of capacity. 
Reasons why project is exempt 
 
_________________________________________________________________________ 
Stacy L. Lawson, Senior Environmental Coordinator * 
 
 
 
*  This evaluation was prepared on 08/30/10.  Signature and filing with Santa Barbara County Clerk of 

the Board are pending Lompoc City Council acceptance of grant and approval of project, if awarded. 



Notice of Exemption 
 
To: Clerk of the Board 

County of Santa Barbara 
105 E. Anapamu St., Room 407 
Santa Barbara, CA 93101 
(805)568-2240  
(805)568-2249 FAX 
sbcob@co.santa-barbara.ca.us  

From: Mission Hills Community Services District 
1550 E. Burton Mesa Blvd. 
Lompoc, CA  93436 
(805) 733-4366 
(805) 733-4188 (FAX) 
mhcsd.org 

 
Project Title:  Lompoc Valley Regional Leak Detection and Repair Program 
 
Project Location: Various locations with the boundaries of Mission Hills Community Services District 

(MHCSD) Lompoc, CA  93436 
 
Description of Nature, Purpose, and Beneficiaries of Project:  
 

Mission Hills Community Services District proposes to complete a District-wide leak detection audit of 
the District’s water distribution system and develop and implement a five-year plan for the repair and/or 
replacement of leaky water service lines and mains identified in the audit. Replacement or repair of 
water service lines will require trenching and/or directional drilling. The proposed project will not result 
in the expansion of system capacity through water line replacement. The purpose of the project is to 
conserve water through leak detection and repair. Beneficiaries of the project will be the residents of 
Mission Hills, Mesa Oaks, The Bluffs, and Lands End. 

 
Lead Agency:     Mission Hills Community Services District (MHCSD) 
Exempt Status: 
 

Exempt per Section 15301(b) and 15302(c) of the 2010 California Environmental Quality Act (CEQA) 
Statute and Guidelines 

 
Reasons Why Project Is Exempt: 

 
This project is for the repair, replacement, or reconstruction of existing utility system facilities used to 
provide water service. The facilities will be located on the same site as the facilities replaced and will 
have substantially the same purpose and capacity. 

 
Contact Person/Telephone:     Michael W. Riley, MHCSD General Manager, (805) 733-4633 
 
 
 
Signature        Date 
 
 
Date Received for Filing: 
 
This evaluation was prepared on 12/8/10. Signature and filing with Santa Barbara County Clerk of the Board are pending MHCSD Board of 
Directors acceptance of grant and approval of project, if awarded. 



Notice of Exemption 
 
To: Clerk of the Board 

County of Santa Barbara 
105 E. Anapamu St., Room 407 
Santa Barbara, CA 93101 
(805)568-2240  
(805)568-2249 FAX 
sbcob@co.santa-barbara.ca.us  

From: Vandenberg Village Community Services District 
3757 Constellation Road 
Lompoc, CA  93436 
(805) 733-3417 
(805) 733-2109 FAX 
administration@vvcsd.org  

 
Project Title:  Lompoc Valley Regional Leak Detection and Repair Program 
 
Project Location: Various locations with the boundaries of Vandenberg Village Community Services 

District (VVCSD) 
   Lompoc, CA  93436 
 
Description of Nature, Purpose, and Beneficiaries of Project:  
 

Vandenberg Village Community Services District proposes to complete a District-wide leak detection 
audit of the District’s water distribution system and develop and implement a five-year plan for the 
repair and/or replacement of leaky water service lines and mains identified in the audit. Replacement or 
repair of water service lines will require trenching and/or directional drilling. The proposed project will 
not result in the expansion of system capacity through water line replacement. The purpose of the 
project is to conserve water through leak detection and repair. Beneficiaries of the project will be the 
residents of Vandenberg Village. 

 
Lead Agency:     VVCSD 
 
Exempt Status: 
 

Exempt per Section 15301(b) and 15302(c) of the 2010 California Environmental Quality Act (CEQA) 
Statute and Guidelines 

 
Reasons Why Project Is Exempt: 

 
This project is for the repair, replacement, or reconstruction of existing utility system facilities used to 
provide water service. The facilities will be located on the same site as the facilities replaced and will 
have substantially the same purpose and capacity. 

 
Contact Person/Telephone:     Joe Barget, VVCSD General Manager, (805) 733-2475 
 
 
 
Signature        Date 
 
 
Date Received for Filing: 
 
This evaluation was prepared on 12/8/10. Signature and filing with Santa Barbara County Clerk of the Board are pending VVCSD Board of Directors 
acceptance of grant and approval of project, if awarded. 

mailto:sbcob@co.santa-barbara.ca.us�
mailto:administration@vvcsd.org�
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Task 4: Establish Data Management System 

Introduction 
The objective of this task is to establish a DMS, which will set up a process of data 
collection, storage, and dissemination to IRWM participants, stakeholders, the public, 
and the State. The type of data that will be included for dissemination may include 
technical information such as designs, feasibility studies, reports, and information 
gathered for a specific project in any phase of development including the planning, 
design, construction, operation, and monitoring of a project. This task will also include 
cross referencing of existing data in various databases such as: 

The WDL that DWR maintains for the state, which stores data from various monitoring stations, 
including groundwater level wells, water quality stations, surface water stage and flow 
sites, rainfall/climate observers, and water well logs (http://wdl.water.ca.gov/). 

The SWAMP created by SWRCB has standards required for any group collecting or monitoring 
surface water quality data, using funds from Propositions 13, 40, 50, and 84 
(http://www.swrcb.ca.gov/water_issues/programs/swamp). 

The GAMA program is maintained by the SWRCB and provides a comprehensive assessment of 
water quality in water wells throughout the State. GAMA has two main components, the 
California Aquifer Susceptibility (CAS) assessment and the Voluntary Domestic Well 
Assessment Project. The CAS combines age dating of water and sampling for low-level 
volatile organic compounds to assess the relative susceptibility of public supply wells 
throughout the State. Because water quality in individual domestic wells is unregulated, the 
program is voluntary and will focus, as resources permit, on specific areas of the State. 
Constituents to be analyzed include nitrate, total and fecal coliform bacteria, methyl tert-
butyl ether, and minerals (http://www.swrcb.ca.gov/gama). 

DWR maintains the Integrated Water Resources Information System (IWRIS), which is a data 
management tool for water resources data and not a database. IWRIS is a web based GIS 
application that allows entities to access, integrate, query, and visualize multiple sets of data 
simultaneously (http://www.water.ca.gov/iwris/). 

California Environmental Resources Evaluation System (CERES) is an information system 
developed and maintained by the California Natural Resources Agency to facilitate access to 
a variety of electronic data describing California's rich and diverse environments. 

The DMS as proposed in the 2007 Santa Barbara IRWM Plan needs improvements to include or 
better provide access to more local water-related information.  Currently, Santa Barbara County 
maintains existing water resources-related and IRWM-related data on the Santa Barbara County 
Water Agency website located at: http://www.countyofsb.org/pwd/water/index.htm. This site 
also provides the forum for sharing of reports, public meeting dates, agendas, meeting minutes, 
and annual reports. In-depth data are not currently stored on the website and the GIS 
capabilities are not explored extensively.  

The objective of the DMS for IRWM Plan 2012 is to store project related data and make 
it publicly available, is to ensure efficient use of available data, stakeholder access to 
data, and to ensure the data generated by IRWM implementation activities can be 



integrated into existing State databases. A part of the effort of this task will be to explore 
financial and staff resources to implement the scope under this task. 

Task 4.1 Review the Existing Data within the IRWM Region and Identify Data 
Needs 

This task includes identifying and analyzing documents and data that are pertinent to 
updating the IRWM Plan. The principal task will be to conduct review of previous 
studies, e.g., City of Santa Barbara’s Water Supply Planning Study; SMVWCD annual 
report, Reports of Santa Barbara County, monitoring reports required by adjudicator. 
The data gaps/data needs within the IRWM region will be identified from the existing 
documents.  

Where appropriate, data management will be coordinated with State and Federal 
databases in a format consistent with SWAMP and GAMA.  

Task 4.2:  Develop a Web-based DMS 
One of the objectives of the DMS is to make the data publicly available. This task 
includes development of a web-based DMS with easy access to the participating 
agencies including stakeholders. The DMS will serve as a data repository for various 
types of data (for example, project related data, water quality data). Depending on the 
type of data, the components and protocols for data assimilation from various sources 
into the DMS will be developed. For example, a library of information for spatial data 
can be complied into a Geographic Information System (GIS) on a project by project 
basis and shared with the stakeholders.  

The RWMG will decide on the use of an appropriate website for developing the DMS. 
The existing system on the website management will be explored at the time of 
implementation of DMS. For example, the existing Santa Barbara County Water Agency 
website located at: http://www.countyofsb.org/pwd/water/ 
index.htm also may serve as a resource for the development of the DMS. This site may 
also be continued to provide the forum for sharing of reports, public meeting dates, 
agendas, meeting minutes, and annual reports. All data used to support development 
of the IRWM will be outlined in a database and available for review on the website, 
which will provide links to information available on partner agency websites. Any 
required documentation of Proposition 50 will be made available on the DMS website 
by appropriate project administrators. 

Task 4.3 Establish Typical Data Collection Technique 
For data gathering a common data collection protocol will be developed to keep the 
web-based DMS up-to-date. The protocol will describe the use of common and 
compatible methods for data gathering, analysis, monitoring, and reporting formats. 
The data collection technique will be developed in such a way that any update on the 
website will be notified automatically to all the participating stakeholders to bring their 
attention on the changes made on the data bank. 



Task 4.4 Develop Procedure for Adding Data to the DMS 
Separate account login information and the website links will be set up to provide 
access to the DMS for all the stakeholders. Guidelines for uploading the information to 
the DMS will be developed. Stakeholders will access the website to retrieve information 
and/or contribute data to the DMS using their account login information. 

Task 4.5 Maintain the DMS 
The responsibilities for maintenance of the DMS will be explored by the RWMG. The 
RWMG will select the best approach for maintaining the DMS. This task will include 
the following: 

Develop guidelines for maintaining the DMS system 

Update information as it becomes available 

Update calendar of meetings and workshops to inform the stakeholders for the upcoming 
events 

Encourage participation from various stakeholders 

Resolve any data management related issues 

Task 4.6 Data Quality Assurance/Quality Control 
Quality assurance/quality control (QA/QC) of data is a major task that involves 
reviewing the quality of data. This task includes description of the validation or quality 
assurance/quality control measures that will be implemented by the RWMG for data 
generated and submitted for inclusion into the DMS.  

Under the QA/QC task an effort will be taken to update the datasets and to prepare a 
consistent format for all types of data.  

Task 4.7 Data Sharing 
This task includes a protocol preparation on how data collected for IRWM project 
implementation will be transferred or shared between members of the RWMG and 
other interested parties throughout the IRWM region, including local, State, and federal 
agencies. The data saved in the DMS will be distributed to the stakeholders. Efforts will 
be made to keep compatibility with the State databases including SWAMP, WDL, 
GAMA program, CEIC, and the CERES.   

RWMG and public workshops will serve as the primary venue for information sharing. 
Other settings where information can be shared include quarterly project progress 
meetings, monthly agency coordination meetings, e-mail subscription lists, and 
monthly e-mail newsletters. These forums will serve to continue to facilitate the 
ongoing data sharing between stakeholders as well as the expansion of the existing 
Water Agency data warehousing activities.  

 




