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Dublin San Ramon Services District 
RECYCLED WATER TREATMENT  

AND DISTRIBUTION SYSTEM ANALYSIS 

1.0 BACKGROUND 
The Dublin San Ramon Services District (DSRSD) Dublin Recycled Water Expansion 

Project consists of two components.  The first component is expansion of the DSRSD 

recycled water treatment plant to serve new DSRSD customers, and to produce recycled 

water for the DSRSD - East Bay Municipal Utility District (EBMUD) Recycled Water 

Authority (DERWA) to wholesale to the City of Pleasanton for Pleasanton's new recycled 

water project.  The second component is expansion of DSRSD's recycled water 

distribution system to serve new customers in western and central Dublin. The District is 

applying for federal funding for the expansion through the Bureau of Reclamation’s Title 

XVI Water Reclamation and Reuse Program. A requirement of the Title XVI program is 

the completion of a feasibility study report as outlined in the Bureau of Reclamation’s 

Directives and Standards (D&S).  This analysis provides the information requested in 

Sections 4(d), (e) and (f) of the D&S.   

Section 2 of this report focuses on the treatment facilities and presents a description of 

the proposed project, alternative treatment technologies, and references, design data 

and assumptions. Section 3 presents similar information for the distribution system. 

Estimated costs are summarized in Section 4, and cost estimate details are included in 

Appendix A. 

2.0 RECYCLED WATER TREATMENT  

2.1 Recycled Water Demands and Treatment Plant Capacity 

As described in Title XVI Feasibility Study for Dublin Recycled Water Expansion Project 

Water Reclamation and Reuse Opportunities, the projected recycled water demand is 

16.5 million gallons per day (mgd).1

                                                
1
 Title XVI Feasibility Study for Dublin Recycled Water Expansion Project Water Reclamation and 

Reuse Opportunities, prepared by Whitley Burchett & Associates for DSRSD, June 2013. 

 DSRSD has two existing recycled water treatment 

facilities, a sand filtration and UV disinfection facility (SF/UV) built in 2005 and a 

microfiltration and UV disinfection facility (MF/UV) built in 1998. The SF/UV treatment 

facilities have a rated capacity of 9.7 mgd and were built to allow expansion. The MF/UV 

facility has a rated capacity of 3.0 mgd and was not designed to be expanded. The 

MF/UV system is used during low demand periods in the winter and as backup for the 

SF/UV system. The recycled water treatment system analysis evaluates the facilities and 

costs required to expand the SF/UV treatment capacity by 6.8 mgd from 9.7 to 16.5 
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mgd. The MF/UV system would continue to be used during low demand periods in the 

winter and as backup for the SF/UV system. 

2.2 Existing Treatment Plant and Expansion Needs 

The existing SF/UV recycled water treatment facilities, shown in Figure 1, consist of a 

tertiary influent pump station, tertiary influent screening, coagulant addition facilities, 

flocculation basins, tertiary filters, UV disinfection, and Pump Station R1, which pumps 

the treated water to the distribution system. Table 1 summarizes design criteria for the 

existing recycled water treatment plant. The facilities required to expand the plant to 16.5 

mgd are shown in Figure 2 and described in the following paragraphs. All work for the 

expansion would occur within the developed area of the existing treatment plant. 

 

Table 1 Summary of Existing Tertiary Plant Design Criteria 
Dublin Recycled Water Expansion Project Title XVI Feasibility Study  
Dublin San Ramon Services District 

Description Criteria 
Tertiary Influent Pump Station2    
Flow Range, gpm 1,700 to 7,080 

Total Dynamic Head, feet 15 to 28 

Number of Pumps, duty (standby) 2 (1) 

Motor Horsepower, each 50 

Tertiary Influent Screening3    
Number of Screens 1 

Screen size, mm 2 

Type Band 

Coagulant Addition Facilities   2 
Number of Rapid Mix Tanks 2 

Detention Time at 10.2 mgd, sec 16 

Mixer Horsepower 15 

Maximum Mixer Velocity Gradient, sec-1 1,000 

Flocculation Basins  2 
Number of Basins 2 

Detention Time at 10.2 mgd, min 10.6 

Flocculator Horsepower 3 

Maximum Flocculator Velocity Gradient, sec-1 100 

  

                                                
2
 Record Drawings for Tertiary Treatment Plant Contract Documents (CIP 23 DR11) Volume 4 of 

4 Drawings, DSRSD 2006. 
 
3
 RWTF Effluent Quality Improvements Contract Documents (CIP 07-6102) Volume 2 of 2 

Drawings, DSRSD 2008. 
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Table 1 Summary of Existing Tertiary Plant Design Criteria 
Dublin Recycled Water Expansion Project Title XVI Feasibility Study  
Dublin San Ramon Services District 

Description Criteria 
Tertiary Filters  2 
Number of Modules per Filter 6 

Number of Filters 5 

Filtration Area per Filter, square feet 300 

Media Depth, inches 80 

UV Disinfection  2 
UV Dose, mJ/cm2 100 

Number of Channels 2 

Number of Banks/Channel, duty (standby) 4 (1) 

Number of Modules/Bank 6 

Number of Lamps/Modules 20 

Pump Station R1  2 
Design Flow, gpm  6,730 

Design Total Dynamic Head, feet 350 

Number of Pumps, duty (standby) 2 (1) 

Motor Horsepower, each 450 

 

2.2.1 

The Tertiary Influent Pump Station (TIPS) pumps secondary effluent from Holding Basin 

No. 4 to the tertiary treatment facilities. The pump station currently includes three 50 

horsepower (HP) pumps, including two duty pumps and one standby pump, and has 

space for two additional pumps. The two duty pumps have a rated design capacity of 

10.2 mgd. The rated capacity needs to be higher than the 9.7 mgd treatment plant 

capacity because part of the water sent to the treatment facilities is used to backwash 

the filters.  

Tertiary Influent Pump Station 

Assuming a filter backwash rate of 10 gpm per module, expansion of the recycled water 

treatment plant to 16.5 mgd would require a TIPS capacity of approximately 17.4 mgd. 

Based on the existing pump curves, this would require the addition of two 50 HP pumps 

and associated valves, variable frequency drives, wiring, and controls. For the purposes 

of this evaluation, it is assumed that two additional pumps are needed.  

2.2.2 

The tertiary influent pump station pumps to a bandscreen, which is designed to remove 

fruit labels and other items which can potentially pass through the tertiary filters and clog 

distribution system strainers. The existing band screen was designed for 16.5 plant 

capacity and therefore does not require any modifications. 

Tertiary Influent Screening 
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2.2.3 

The treatment facilities include storage and feed equipment for coagulant, and rapid mix 

tanks for mixing coagulant with the secondary effluent. These facilities are sized for the 

ultimate plant capacity, and therefore do not require any modifications.  

Coagulant Addition Facilities  

2.2.4 

The existing treatment facilities include two flocculation basins and have space allocated 

for two additional basins. The flocculation basins provide slow mixing to promote the 

formation of larger, more filterable solids. The basins provide approximately ten minutes 

of flocculation time at a flow of 10.2 mgd, which would drop to approximately six minutes 

at a plant capacity of 16.5 mgd. For the purposes of this evaluation, it is assumed that 

two additional flocculation basins would be constructed for the expanded recycled water 

treatment plant, which would give a detention time of approximately twelve minutes at 

the design flow rate.  

Flocculation Basins 

2.2.5 

The existing recycled water filtration facilities consist of five continuous backwash filters 

with six modules per filter, and an empty basin for a future sixth filter. Space has been 

allocated for an identical additional structure holding six additional filters. For planning 

purposes, it is assumed that the maximum reliable loading rate for the continuous 

backwash filters is 4.0 gallons per minute per square foot (gpm/ft2). Assuming a filter 

backwash rate of 10 gpm per module, the capacity of a single filter is approximately 1.65 

mgd.  Expansion of the recycled water treatment plant to 16.5 mgd would require a total 

of ten filters. The expansion would add an additional five filters with another empty basin 

for a future filter, as shown in Figure 1.

Tertiary Filters 

4

2.2.6 

 

The existing recycled water treatment facilities include two UV disinfection channels with 

four duty and one standby bank of UV lamps per channel (a total of ten banks). Each 

bank consists of six modules, and each module includes twenty lamps. The total number 

of lamps is 1,200 (10 banks x 6 modules/banks x 20 lamps/module = 1,200). Each 

channel is designed with removable walls so that two additional modules can be added 

to each bank to increase the total number of lamps to 1,600 (10 banks x 8 

modules/banks x 20 lamps/module = 1,600). 

UV Disinfection 

The treatment capacity of the UV system is dependent on the water quality, measured 

by UV transmittance (UVT).  A review of DSRSD UVT data for 2010 and 2011 indicates 

                                                
4
 The entire structure for six additional filters would need to be built now to allow the filtered water 

to flow to the disinfection process; however, filter equipment for the sixth filter would be installed 
in a future project as needed for treatment capacity. 
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that the treatment capacity can be expanded to 16.5 mgd by adding two modules per 

bank. It is therefore assumed for the purposes of this evaluation that the UV system can 

be expanded to 16.5 mgd capacity by adding two UV modules per bank to both UV 

channels.  

2.2.7 

Pump Station R1 is located next to the UV disinfection system and pumps treated 

recycled water from the treatment plant to the distribution system. The pump station 

currently includes three 450 HP pumps, including two duty pumps and one standby 

pump, and has space for three additional 450 HP pumps. The two duty pumps have a 

combined rated design capacity of 9.7 mgd.  Expansion of the recycled water treatment 

plant to 16.5 mgd would require the addition of two 450 HP pumps and associated 

valves, variable frequency drives, wiring, and controls. The capacity of the expanded 

pump station would be approximately 19 mgd.    

Pump Station R1 

2.2.8 

Table 2 presents a summary of treatment plant expansion needs. 

Summary of Expansion Needs 

 

Table 2 Summary of Tertiary Plant Expansion Needs to 16.5 mgd 
Dublin Recycled Water Expansion Project Title XVI Feasibility Study 
Dublin San Ramon Services District 

Description Expansion Needs 
  Tertiary Influent Pump Station 

Number of Pumps (based on existing pump curves) 2  

Motor Horsepower, each 50 

 Flocculation Basins 
Number of Basins 2 

 Tertiary Filters 
Number of Filters 5 

Number of Modules per Filter 6 

 UV Disinfection 
Number of New Modules, per bank 2 

Number of New Modules, total 10 

Number of New Lamps 400 

 Pump Station R1 
Number of Pumps 2 

Motor Horsepower, each 450 

2.3 Alternative Treatment Technologies 

2.3.1 

Dual media filtration is an alternative filtration technology which is approved for recycled 

water by the California Department of Public Health. Dual media filters include two layers 

Filtration 
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of filtration media, generally sand and anthracite. Dual media filters are backwashed 

periodically, either after the headloss through the filter reaches a specified level or after 

a specified filter runtime. Dual media filtration was considered for the original recycled 

water facility but was not selected due to the operational complexity of filter backwashing 

and large filter backwash pumps required.5

2.3.2 

 Continuous backwash filtration was selected 

due to its simpler operation and lack of need for complicated backwash valving and 

pumping. Continuous backwash filtration will be used for the facility expansion to match 

the existing facilities. 

Chlorination is an alternative disinfection technology which is approved for recycled 

water by the California Department of Public Health. Chlorination systems dose chlorine 

gas or sodium hypochlorite solution in the water and then provide sufficient contact time 

in a contact tank to allow adequate disinfection. For tertiary recycled water in California, 

the California Department of Public Health requires chlorination systems to provide a 

minimum contact time of 90 minutes. Chlorination is not feasible at the recycled water 

treatment plant because the space for a chlorine contact tank capable of providing a 90 

minute contact time is not available. 

Disinfection 

2.4 Waste-stream Discharge Treatment and Disposal 

There are no new waste-stream discharge treatment and disposal water quality 

requirements for the proposed Title XVI project. Waste-streams from the recycled water 

treatment process include screenings from the bandscreen and waste backwash from 

the tertiary filters. The screenings from the bandscreen consist of fruit labels and other 

items which can potentially pass through or clog the tertiary filters. The screenings 

removed by the bandscreen are a solid waste and are disposed of in a dumpster and 

subsequently sent to a landfill. The waste backwash from the tertiary filters contains 

suspended solids and coagulant. The waste backwash is sent to the plant influent 

sewer, and is subsequently treated in the primary and secondary treatment systems.  

2.5 Proven Technologies and Conventional Systems 

The proposed project neither includes nor requires any basic research needs. The 

recycled water treatment facilities to be constructed are the same as the existing 

facilities, and are established treatment technologies. The distribution system expansion 

will be constructed using established and conventional pipeline construction methods. All 

materials to be used and construction methods are proven technologies and will meet 

industry standards.  

 

                                                
5
 San Ramon Valley Recycled Water Program Treatment Facilities Master Plan, prepared by 

Whitley Burchett & Associates for DSRSD, February 1999. 
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3.0 RECYCLED WATER DISTRIBUTION 

3.1 Recycled Water Demands and Distribution System Capacity 

DSRSD currently distributes recycled water in its service area. Its existing recycled water 

distribution system extends out toward newly developed areas in eastern Dublin and 

Dougherty Valley. Approximately 55 miles of DSRSD recycled water distribution 

pipelines have been installed since 2000. The existing recycled water distribution system 

is shown on Figure 3. 

DSRSD proposes to extend its recycled water distribution system to supply the 

customers identified in the Dublin Recycled Water Expansion Project Market Survey 

(Market Survey).6

The recycled water distribution analysis evaluates the impact of adding these new 

customers to DSRSD’s distribution system, including pipeline routing and sizing, and 

determining if the existing pump stations and reservoirs can maintain adequate service 

to the expanded system. 

 These customers are concentrated in two areas: western Dublin (west 

of Interstate 680 (I-680)) and central Dublin (east of Dougherty Road), as shown in 

Figures 3 and 4. All of these customers are located in DSRSD Pressure Zone R1.  

The Market Survey identified the average day demands (ADD) for each customer, which 

were used in the analysis herein. The Market Survey determined the ADD for each user 

from available historical usage data from 2003 through 2011, as well as other factors 

(such as irrigable areas) when appropriate. Table 3 provides a summary of the new 

customers from the Market Survey and associated recycled water demands. For 

planning, a maximum day demand (MDD) is typically used for each customer, which 

represents the greatest average water demand during any 24-hour period over the 

course of a year. The MDD to ADD ratio used for the new customers from the Market 

Survey was developed from an average ratio based on historical DERWA monthly 

demand data from 2007 to 2011. Table 4 provides a summary of the recycled water 

demand data used to develop the 5-yr average MDD to ADD ratio. 

                                                
6
 Title XVI Feasibility Study for Dublin Recycled Water Expansion Project Markey Survey, 
prepared by Whitley Burchett & Associates for DSRSD, September 2013. 
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ID Customer ID Customer ID Customer ID Customer

1 Alameda County - Animal Shelter 20 City of Dublin - Medians 32 Dublin Exec Center 43 McNamaras Steak Chop House

5 Alameda County - Santa Rita Jail 21 City of Dublin - Medians 33 Dublin Historic Park 44 Michael Perkins (Commercial)

7 Alameda County - Sheriff's Office 22 City of Dublin - Medians 34 Dublin Iceland 45 Public Storage

10 Amador Apartments 23 City of Dublin - Medians 35 Dublin Pioneer Cemetery 46 Shell Station

12 California Highway Patrol 24 City of Dublin - Medians 36 Dublin Unified School District - Dublin Elementary 47 St. Raymonds Church

13 Camp Parks - Cantonment Area 25 City of Dublin - Shannon Park 37 Dublin Unified School District - Nielsen Elementary 48 The Springs

14 Church of Christ 26 City of Dublin - Dolon Park 38 Federal Correctional Institution 49 Town & Country (Chiu Family Trust)

15 City of Dublin - Shannon Community Center 27 City of Dublin - Mape Park 39 Frankie Johnnie & Luigi Too 52 Whitney Investments

16 City of Dublin - Firehouse 16 28 City of Dublin - Senior Center 40 Heritage Park Office Center

17 City of Dublin - Firehouse 17 29 Dublin Blvd Associates 41 Hexcel Corp

19 City of Dublin - Medians 30 Dublin Chevron 42 John Knox Church

FIGURE 4
CUSTOMER LOCATIONS FOR DISTRIBUTION SYSTEM EXPANSION
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Table 3 Market Survey Customers and Demands 
Dublin Recycled Water Expansion Project Title XVI Feasibility Study 
Dublin San Ramon Services District 

Customer ID 

Average Day 
Demand(1) 

Max Day 
Demand(2) 

(AFY) (gpm) (gpm) 

Customers West of I-680     

Amador Apartments 10 6.0 3.7 9.7 

Church of Christ 14 1.0 0.6 1.6 

City of Dublin Shannon Community Center 15 1.5 0.9 2.4 

City of Dublin Firehouse 16 16 0.7 0.4 1.1 

City of Dublin Median 19 5.0 3.1 8.1 

City of Dublin Median 20 0.3 0.2 0.5 

City of Dublin Median 21 0.3 0.2 0.5 

City of Dublin Median 22 2.7 1.7 4.4 

City of Dublin Median 23 1.8 1.1 2.9 

City of Dublin Median 24 6.0 3.7 9.7 

City of Dublin Shannon Park 25 13.5 8.4 21.8 

City of Dublin Dolan Park 26 12.0 7.4 19.3 

City of Dublin Mape Park 27 4.7 2.9 7.6 

City of Dublin Senior Center 28 2.0 1.2 3.2 

Dublin Blvd Associates 29 6.6 4.1 10.6 

Dublin Chevron 30 0.7 0.4 1.1 

Dublin Exec Center 32 1.4 0.9 2.3 

Dublin Historic Park 33 0.8 0.5 1.3 

Dublin Iceland 34 2.2 1.4 3.5 

Dublin Pioneer Cemetery 35 9.7 6.0 15.6 

Dublin Unified School District - Dublin 
Elementary 36 19.9 12.3 32.1 

Dublin Unified School District - Nielsen 
Elementary 37 13.8 8.6 22.2 

Frankie Johnnie & Luigi Too 39 1.0 0.6 1.6 

Heritage Park Office Center 40 6.3 3.9 10.2 
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Table 3 Market Survey Customers and Demands 
Dublin Recycled Water Expansion Project Title XVI Feasibility Study 
Dublin San Ramon Services District 

Customer ID 

Average Day 
Demand(1) 

Max Day 
Demand(2) 

(AFY) (gpm) (gpm) 

Hexcel Corp 41 6.0 3.7 9.7 

John Knox Church 42 1.7 1.1 2.7 

McNamara’s Steak Shop House 43 1.2 0.7 1.9 

Michael Perkins (Commercial) 44 0.6 0.4 1.0 

Public Storage 45 1.8 1.1 2.9 

Shell Station 46 1.1 0.7 1.8 

St. Raymond's Church 47 8.0 5.0 12.9 

The Springs 48 8.2 5.1 13.2 

Town & Country 49 4.9 3.0 7.9 

Whitney Investments 52 1.1 0.7 1.8 

 Subtotal 154 95 249 

Customers East of Dougherty Road     

Alameda County Animal Shelter 1 4.4 2.7 7.1 

Alameda County Santa Rita Jail 5 60 37.2 96.7 

Alameda County Sheriff’s Office 7 17 10.5 27.4 

California Highway Patrol 12 0.9 0.6 1.5 

Camp Parks Cantonment Area 13 150 93.0 241.8 

City of Dublin Firehouse 17 17 2.6 1.6 4.2 

Federal Correctional Institution 38 66.1 41.0 106.5 

 Subtotal 301 187 485 

 Total 455 282 734 

(1) Average annual demands are based demands developed in the Title XVI Feasibility Study 
for Dublin Recycled Water Expansion Project Markey Survey by Whitley Burchett & 
Associates. 

Notes: 

(2) Maximum day demands (MDD) are based on a peaking factor derived from historical 
monthly DERWA demand data between 2007 and 2011 (max day demand = average 
annual demand x 2.6). 
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Table 4 Historical Monthly Recycled Water Demand Data 
Dublin Recycled Water Expansion Project Title XVI Feasibility Study 
Dublin San Ramon Services District 

Month/Item 
Year 5-Yr Average 

(2007-2011) 2007 2008 2009 2010 2011 

January 0.3 0.2 0.3 0.2 0.2 0.2 

February 0.3 0.2 0.3 0.1 0.3 0.3 

March 1.0 1.1 0.8 0.4 0.2 0.7 

April 1.9 2.5 2.3 0.5 1.4 1.7 

May 2.8 3.4 2.9 2.2 3.2 2.9 

June 3.7 4.0 3.5 3.8 3.4 3.7 

July 4.0 4.2 4.2 4.5 4.7 4.3 

August 3.7 4.1 3.7 4.3 5.0 4.2 

September 2.9 3.5 3.3 3.7 4.7 3.6 

October 1.5 2.2 1.4 2.0 2.0 1.8 

November 1.0 0.7 1.1 0.5 0.8 0.8 

December 0.3 0.3 0.3 0.2 0.8 0.4 

Average Day 2.0 2.2 2.0 1.9 2.2 2.1 

Max Day 4.5 5.1 5.3 5.5 6.0 5.3 

Max Day/Avg 
Day Ratio 2.3 2.3 2.7 2.9 2.7 2.6 

Note: 

(1) Source: Historical recycled water monthly demand data, provided by DERWA. 

(2)  Values are in mgd unless otherwise noted. 

3.2 Hydraulic Model and Development Scenario 

The existing DSRSD/EBMUD Recycled Water Authority (DERWA) system hydraulic 

model was used to simulate the system conditions described in this analysis. The 

hydraulic model includes both near-term and intermediate-term customer demands, 

based on the development scenarios established in the DERWA Recycled Water Model 

and Operations Plan Update TM No. 1 (Operations Plan TM No. 1) prepared by Carollo 

Engineers in February 2010. Therefore, the results herein represent the known build-out 

conditions of the recycled water system to date, inclusive of existing-, near-, and 

intermediate-term demands and the new customers from the Market Survey. 
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The daily diurnal pattern used for the analysis was a DERWA system-wide diurnal, 

developed as an average of the pressure zone diurnal patterns in Operations Plan TM 

No. 1. The diurnal demand pattern represents the temporal distribution of recycled water 

demands throughout the day. In the hydraulic model, the diurnal demand pattern is 

applied to the MDD, which ultimately provides the peak hour flows used for design. 

Figure 5 provides the system-wide diurnal applied to the new customers. 

3.3 System Routing and Sizing 

Pipeline routes to serve the customers from the Market Survey were identified through 

an iterative process, which considered the following: 

• Proximity to customer locations, 

• Feasibility of implementation, 

• High traffic vs. low traffic considerations, 

• Existence of DSRSD-owned easements, and 

• DSRSD staff input. 

Proposed pipeline diameters were developed using the hydraulic model. The primary 

planning criteria for pipeline diameters was to maintain 40 psi at all delivery locations 

during peak use hours, but also included consideration of peak hour velocities and head 

losses. Desired peak hour velocities were less than 6 feet per second (ft/s), and desired 

peak hour head losses were under 10 feet per 1,000 feet of pipeline (ft/1,000 ft). Table 5 

summarizes the planning criteria used for the proposed pipelines. New pipelines were 

assumed to be polyvinyl chloride (PVC), with a roughness coefficient of 135. Minor 

losses were assumed to be negligible. 

 
Table 5 Planning Criteria for New Pipelines 

Dublin Recycled Water Expansion Project Title XVI Feasibility Study 
Dublin San Ramon Services District 

Delivery Pressure(1) Velocity(2) Head Loss(3) 
≥ 40 psi < 6 ft/s <10 ft per 1000 ft 

Notes: 

(1) Delivery pressure is the minimum delivery pressure at each customer node in the hydraulic 
model, which typically occurs at the peak hour demand for each customer. 

(2) Velocity is the maximum velocity acceptable in a pipeline at any time. 

(3) Head loss is the maximum head loss acceptable per 1000 ft of pipeline at any time. 
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3.3.1 Users West of Interstate 680 

For the customers located west of I-680, three alternative delivery routes were 

evaluated. The following sections describe the characteristics of each alternative, which 

are shown in Tables 6 and 7 and Figures 6, 7 and 8. 

Alternative 1 

The first route (hereafter “Alternative 1”) takes advantage of a DSRSD-owned easement 

under I-680. Figure 6 shows Alternative 1 and proposed pipeline diameters required to 

meet the planning criteria. With Alternative 1, Market Survey customers west of I-680 are 

served from a pipeline traveling southwest from the easement (just north of Dublin 

Elementary, Customer #36) to San Ramon Road. Alternative 1 would require boring 

under I-680 within the DSRSD easement, underneath an existing potable water main. 

Alternative 1 includes construction along relatively low-traffic streets. 

The diameters associated with Alternative 1 range from 4 inches to 8 inches, and are 

sized primarily based on delivery pressure to Dolan Park (Customer #26, high elevation), 

the western end of Dublin Blvd (high elevation), and system head losses. The length of 

the Alternative 1 pipelines is approximately 3.5 miles. 

Alternative 2 

The second potential route (hereafter “Alternative 2”) to serve Market Survey customers 

west of I-680 is along Amador Valley Blvd. Figure 7 shows Alternative 2 and proposed 

pipeline diameters required to meet the planning criteria. The pipeline would pass under 

I-680 along Amador Valley Blvd., extending under the highway overpass to San Ramon 

Road. Amador Valley Blvd. is a relatively high-traffic thoroughfare. The diameters 

associated with Alternative 2 range from 4 inches to 8 inches, and are sized primarily 

based on delivery pressure to Dolan Park and system head losses. The length of the 

Alternative 2 pipelines is approximately 3.6 miles. 
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Table 6 Estimated Minimum Delivery Pressures for Market Survey Customers 
West of I-680 
Dublin Recycled Water Expansion Project Title XVI Feasibility Study 
Dublin San Ramon Services District 

Customer ID 

Minimum Pressure(1) (psi) 
Alternative 

1 
Alternative 

2 
Alternative 

3 
Amador Apartments 10 91 100 111 

Church of Christ 14 76 77 92 

City of Dublin Shannon 
Community Center 15 66 60 71 

City of Dublin Firehouse 16 16 90 98 109 

City of Dublin Median 19 72 66 78 

City of Dublin Median 20 86 91 104 

City of Dublin Median 21 93 103 112 

City of Dublin Median 22 79 80 95 

City of Dublin Median 23 80 81 96 

City of Dublin Median 24 72 66 78 

City of Dublin Shannon Park 25 66 60 71 

City of Dublin Dolan Park 26 46 40 52 

City of Dublin Mape Park 27 79 80 95 

City of Dublin Senior Center 28 90 97 108 

Dublin Blvd Associates 29 44 43 58 

Dublin Chevron 30 80 81 96 

Dublin Exec Center 32 44 43 58 

Dublin Historic Park 33 76 77 92 

Dublin Iceland 34 80 81 96 

Dublin Pioneer Cemetery 35 76 77 92 

Dublin Unified School District - 
Dublin Elementary 36 88 77 92 

Dublin Unified School District - 
Nielsen Elementary 37 75 76 91 

Frankie Johnnie & Luigi Too 39 76 77 92 

Heritage Park Office Center 40 76 77 92 

Hexcel Corp 41 44 43 58 

John Knox Church 42 75 76 91 

McNamara’s Steak Shop House 43 81 81 97 
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Table 6 Estimated Minimum Delivery Pressures for Market Survey Customers 
West of I-680 
Dublin Recycled Water Expansion Project Title XVI Feasibility Study 
Dublin San Ramon Services District 

Customer ID 

Minimum Pressure(1) (psi) 
Alternative 

1 
Alternative 

2 
Alternative 

3 
Michael Perkins (Commercial) 44 81 81 97 

Public Storage 45 81 81 97 

Shell Station 46 80 81 96 

St. Raymond's Church 47 66 60 71 

The Springs 48 79 80 95 

Town & Country 49 80 81 96 

Whitney Investments 52 90 97 108 

(1) Minimum pressure represents delivery pressure during peak hour demands for the MDD 
condition. 

Note: 

 

Table 7 Estimated Minimum Delivery Pressures for Market Survey Customers 
East of Dougherty Road 
Dublin Recycled Water Expansion Project Title XVI Feasibility Study 
Dublin San Ramon Services District 

Customer ID 

Minimum Pressure(1) (psi) 
Alternative 

1 
Alternative 

2 
Alternative 

3 
Alameda County Animal Shelter 1 98 98 98 

Alameda County Santa Rita Jail 5 93 93 96 

Alameda County Sheriff’s Office 7 92 92 92 

California Highway Patrol 12 100 100 100 

Camp Parks Cantonment Area 13 103 103 102 

City of Dublin Firehouse 17 17 92 92 92 

Federal Correctional Institution 38 104 104 107 

(1) Minimum pressure represents delivery pressure during peak hour demands for the MDD 
condition. 

Note: 
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The third route (hereafter “Alternative 3”) is a combination of Alternative 1 and 

Alternative 2, but removes a section of proposed pipeline along San Ramon Road. The 

District has noted that San Ramon Road was built with a thick concrete-treated base, as 

it once served as a major highway before I-680 was built (Figure 8). The District expects 

that constructing a significant length of pipeline along San Ramon Road may add 

significant expense to the project. Therefore, Alternative 3 has two separate branches to 

serve customers west of I-680. The northern branch takes advantage of the DSRSD-

owned easement under I-680. The southern branch utilizes Amador Valley Blvd. The 

diameters associated with Alternative 3 range from 4- to 8-inches, and are sized 

primarily based on system head losses. The length of the Alternative 3 pipelines is 

approximately 3.7 miles. 

Alternative 3 

3.3.2 

The pipelines associated with recycled water delivery to Market Survey customers east 

of Dougherty Road consist primarily of a new main along 8th Street and Broder Blvd, as 

shown in Figure 9.

Users East of Dougherty Road 

 

The proposed pipelines along this route would serve the Camp Parks development, the 

Federal Correctional Institution (FCI) Loop, Santa Rita Jail, and other smaller users. 

Based on proximity to existing infrastructure, the new pipelines would connect to the 

existing system in three locations: Dougherty Road and 8th Street, Broder Blvd and 

Arnold Road, and Madigan Road and Gleason Drive. Connecting the new pipes to the 

system at two locations creates a loop, which reduces the head loss, velocity, and the 

required size of the new pipes. 

The additional users east of Dougherty Road will be served by a small branch along 

Madigan Road extending north from Gleason Drive. The diameters associated with 

recycled water delivery to eastern Market Survey customers range from 4- to 10-inches, 

and were determined by conforming to the planning criteria for velocity and head loss. 

The length of pipeline associated with eastern Market Survey customers is 

approximately 1.5 miles. The portion of the new pipeline along 8th Street from the 

western edge of FCI to Arnold Road was upsized from 6-inch to 10-inch diameter at the 

District’s request to allow more flexibility for future users. 

3.4 Hydraulic Model Results 

The DERWA recycled water system hydraulic model was used to simulate delivery 

pressures at each customer node, the head losses and velocities experienced in the 

pipelines, and the operation of system pump stations and reservoirs. The following  
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sections provide a discussion of the hydraulic model results for the system routing 

described in Section 3.3. 

3.4.1 

The delivery pressure criterion for the DERWA system is to provide a minimum 40 psi. 

Typically, the minimum pressure at any given delivery point corresponds with the period 

of highest demand (the peak hour demand) in the system. The minimum pressure 

experienced by each customer varies based on distance from the pump 

station/reservoir, pipe sizes, and elevation. 

Delivery Pressures 

Delivery pressures during peak hour demands were well above the 40-psi requirement 

for the majority of proposed Market Survey customers. However, due to elevation, the 

delivery pressures at Dolan Park and at the western end of Dublin Blvd were 

constraining factors in determining pipeline sizes for both Alternative 1 and Alternative 2 

for the system west of I-680. As a result, several pipelines were increased in size to 

reduce system head loss and provide higher delivery pressures at Dolan Park and the 

west end of Dublin Blvd. Tables 5 and 6 provide the estimated minimum delivery 

pressure for the new users west of I-680 and east of Dougherty Road, respectively, 

based on the pipeline sizes proposed in Section 3.3. 

3.4.2 

While minimum delivery pressure was an important factor in determining pipeline sizes, 

maximum velocities and head losses were also monitored to ensure that these values 

fell within acceptable ranges. The proposed pipelines were sized to result in a peak hour 

velocity of less than 6 ft/s and peak hour head loss of less than 10 ft/1,000 ft. The 

following is a summary of analysis performed with regard to velocity and head loss for 

the system. 

Pipeline Velocity and Head Loss 

Head loss was typically the determining factor in determining pipe size for a particular 

pipe segment, coupled with the delivery pressures at Dolan Park and the west end of 

Dublin Blvd. For Alternative 1, pipelines under the District’s I-680 easement were sized 

to be 8 inches to reduce head loss below 10 ft/1000 ft. Reducing the head loss in 

upstream parts of the system also helped maintain peak hour delivery pressures at 

greater than 40 psi. For Alternative 2, pipelines along Amador Valley Blvd and San 

Ramon Road were sized to be 8 inches for the same reason. For Alternative 3, the pipes 

along Amador Valley Blvd were sized to be 8 inches to meet the head loss and velocity 

criteria in that segment. Only 4- and 6-inch pipes were required for the northern section 

of Alternative 3 to meet the planning criteria. 

Market Survey Customers West of Interstate 680 

The sizing of pipelines to maintain reasonable head losses resulted in meeting the 

maximum velocity criteria of less than 6 ft/s as well, with most pipes experiencing 
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velocities between 1 ft/s and 4 ft/s for all three alternatives. These velocities are 

relatively low compared to industry standards (i.e., between 4 ft/s and 6 ft/s). Depending 

on the ultimate design criteria, DSRSD may choose to decrease pipeline sizes, resulting 

in higher system head losses and higher velocities. If pipeline diameters are decreased, 

it will be important to check resultant delivery pressures to ensure that greater than 40 

psi is maintained for customers at all times. 

For the users east of Dougherty Road, the pipeline velocities and head losses fell within 

the planning criteria with reasonable pipe diameters. One segment of pipe, stemming 

from the 30-inch trunk on Dougherty Road, was sized to be 10 inches to have the 

capacity for Camp Parks’ demands and to maintain the head loss within the planning 

criteria. The remaining pipes were sized to be 4 to 6 inches to meet the planning criteria 

with the associated customer demands. 

Market Survey Customers East of Dougherty Road 

3.5 Pump Station and Reservoir Operation 

The addition of the Market Survey customer demands to the existing recycled water 

system affects operation of pump stations and reservoirs connected to Pressure Zone 

R1. Primarily, the additional demand from the Market Survey customers within Pressure 

Zone R1 increases the time of operation of the pumps at Pump Station R1 (located at 

the treatment plant,) and results in a lower reservoir levels in Reservoir R100 during the 

maximum day demand condition. The following discussion is based on a 48-hour 

simulation with two consecutive days of maximum day user demands. In this scenario, it 

was assumed that Pump Station R1 has been upgraded as described in Section 2.2. 

Figure 10 shows the difference in Pump Station R1 operation. As indicated, the Pump 

Station R1 has a longer operation time with the addition of the Market Survey customers 

compared to without the additional users. With the Market Survey customers, the 48-

hour run times for Pump Station R1 were 35 hours (13 hours off). Without the Market 

Survey customers, the 48-hour run time was 32 hours (16 hours off). While the Market 

Survey customers increase the pump station operational time, with the additional pumps 

described in Section 2.2, the available capacity at Pump Station R1 is sufficient to supply 

the additional demand.  

Addition of the Market Survey customers in Pressure Zone R1 reduces the volume of 

recycled water stored in Reservoir R100 during peak demand periods. Figure 11 shows 

the 48-hour volume in Reservoir R100 with and without the Market Survey customer 

demands. With the Market Survey customer demands, the minimum Reservoir R100 

volume over the 48-hour simulation was approximately 2.0 mgd at 7:30 AM. Without the 

demands, the minimum R100 reservoir volume was approximately 2.4 mgd. However, 

Pressure Zone R1 has the capacity to provide enough flow to allow Reservoir R100 to 
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recover to the high set point of 32 feet, or approximately 4.0 mgd, during low-demand 

hours. 
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3.5.1 

Several locations in the existing DERWA system were identified in the DERWA 

Recycled Water Model and Operations Plan Update as having system delivery 

pressures less than 40 psi due to the service elevation of the respective location. A 

similar review of system pressures was performed for the intermediate-term and Market 

Survey customer demands. The purpose of this review was to determine if the addition 

of the Market Survey customers created any new locations in the existing pipelines 

where delivery pressures were less than 40 psi, compared to the intermediate-term 

system without the Market Survey customer demands. The results of the model scenario 

indicated that the addition of the Market Survey customer demands did not create any 

new locations where delivery pressures were below 40 psi. 

Low System Pressures 

3.5.2 

For Market Survey customers west of I-680, Alternative 1, Alternative 2, and Alternative 

3 provide three feasible options with varying benefits and challenges. All three 

alternatives serve the same customers and the same demands. The difference between 

the alternatives is the pipeline routing. Alternatives 1 and 2 require similar total length of 

pipeline (26,900 ft and 27,100 ft, respectively), while Alternative 3 requires the most 

length of pipeline (approximately 28,000 ft). Each route can provide delivery pressures 

greater than 40 psi to customers. Alternative 1 utilizes an existing DSRSD-owned 

easement beneath I-680, limits construction along Amador Valley Road, and includes 

relatively low-traffic streets for the remainder of the route. Alternative 1 also requires the 

jack-and-bore installation of a pipeline to bypass under I-680. Alternative 2 utilizes 

relatively higher traffic thoroughfares including construction along a greater segment of 

Amador Valley Road, but does not require the jack-and-bore construction. Alternative 3 

combines aspects of Alternative 1 and Alternative 2, and avoids construction along San 

Ramon Road where a thick road section is expected. Alternative 3 includes the jack-and-

bore construction and construction along Amador Valley Road, a relatively high traffic 

thoroughfare. The District has not selected a preferred alternative at this time and will 

determine which alternative pipeline routing to construct prior to detailed design based 

on project phasing and coordination with the City of Dublin. The environmental review 

prepared for the Title XVI Feasibility Study for Dublin Recycled Water Expansion Project 

evaluates all three alternatives to an equal level of analysis.  

Discussion of Distribution System Alternatives 

4.0 ESTIMATED COSTS 

4.1 Cost Estimating Classification and Assumptions 

Planning level cost estimates were developed for the facilities described above needed 

to expand the treatment plant to 16.5 mgd capacity and to expand the distribution 

system to serve the new Market Survey customers in western and central Dublin. The 

cost estimates were prepared for feasibility study purposes and for guidance in project 
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evaluation and implementation. The Association for the Advancement of Cost 

Engineering (AACE) defines five different class estimate categories as summarized in 

Table 8. The costs developed in this study are considered to be a Class 4 Detailed 

Planning Level Estimate. The final costs of the project will depend on actual labor and 

material costs, competitive market conditions, actual site conditions, final project scope, 

implementation schedule, and other factors.  

 

Table 8 Cost Estimating Categories  
Dublin Recycled Water Expansion Project Title XVI Feasibility Study 
Dublin San Ramon Services District 

Class Status of Design 
Accuracy Range 

Low Side High Side 
5 N/A -20% to -50% +30% to +100% 

4 1% to 5% -15% to -30% +20% to +50% 

3 10% to 40% -10% to -20% +10% to +30% 

2 30% to 70% -5% to -15% +5% to +20% 

1 80% to 100% -3% to -10% +3% to +15% 

5 Rough Order-of-Magnitude Planning Estimate 

4 Detailed Planning Level Estimate 

3 Project Budget Estimate 

2 Detailed Project Control Estimate 

1 Bid Check Estimate 

Note: 
Percentages are based on the construction cost value and not on an incremental subtotal 
after each percentage category. 

For the development of project costs, a construction cost contingency, an escalation to 

construction mid-point, and markups to account for costs of engineering, administration, 

and legal efforts associated with implementing the project were added to the 

construction cost as indicated in Table 9. It should be noted that the construction 

contingency, escalation to construction mid-point, and markups are applied 

incrementally; that is, the percentage for each component is applied to the previous 

subtotal.  
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Table 9 Cost Estimating Assumptions 
Dublin Recycled Water Expansion Project Title XVI Feasibility Study 
Dublin San Ramon Services District 

Description 
Percent of 

Construction Cost(1) 
Construction Cost 100% 

Construction Cost Contingency 30% 

Escalation to Assumed Construction Mid-Point (5 years @ 
3%) 16% 

Construction Cost + Contingency + Escalation 151% 
Engineering, Legal & Administration 30% 

Total Project Cost (2) 196% 
Treatment Plant Useful Life, years 20 

Distribution Pipeline Useful Life, years 50 

(1) Percentages are based on the construction cost value and an incremental subtotal 
after each category for contingencies and total markup cost. Total Project Cost = 
Construction Cost x (1 + Construction Cost Contingency) x (1+ Escalation) x (1 + 
Engineering, Legal & Administration). 

Notes: 

(2) An additional 20% is added to the distribution system costs for environmental 
documentation. 

4.2 Treatment System  

4.2.1 

The estimated capital cost for expanding the recycled water treatment facilities from 

9.7 mgd to 16.5 mgd capacity is $14.6 million, as shown in Table 10. The cost equates 

to approximately $2.1 million per mgd of additional capacity. The costs used to develop 

the estimate are based on costs for the original recycled water treatment plant escalated 

to an assumed 2018 construction mid-point, and quotes from equipment vendors. 

Additional cost breakdown is included in Appendix A. 

Capital Costs 
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Table 10 Estimated Recycled Water Treatment Plant Expansion Capital Costs 
Dublin Recycled Water Expansion Project Title XVI Feasibility Study 
Dublin San Ramon Services District 

Description 
 Planning Level 

Estimated Cost 

Tertiary Influent Pump Station  $476,000 

Flocculation Basins  $645,000 

Continuous Backwash Filtration  $3,039,000 

UV Disinfection   $795,000 

Pump Station R1  $837,000 

Total Direct Cost   $5,790,000 

Contingency (30%)  $1,737,000 

 Subtotal $7,527,000 

General Contractor Overhead & Profit (12%)  $903,000 

 Subtotal $8,430,000 
Escalation to Mid-Point (5 years at 3%)  $1,349,000 

 Subtotal $9,779,000 

Sales Tax on 50% of direct cost (8.75%)  $253,000 

 Subtotal $10,032,000 

General Conditions (12%)  $1,204,000 

Total Estimated Construction Cost  $11,200,000 

Engineering, Legal & Administration (30%)  $3,360,000 

Total Estimated Capital Cost  $14,600,000 

Increased System Capacity, mgd  6.8 

Estimated Capital Cost per mgd of capacity  $2,100,000 

4.2.2 O&M and Life Cycle Costs 

Operation and maintenance cost estimates developed for the expanded 16.5 mgd 

treatment system are summarized in Table 11. Estimated maintenance costs include 

replacement costs during the assumed 20 year equipment life. Table 11 also includes an 

estimated life cycle treatment cost per million gallons (MG) and per acre-foot (AF) of 

recycled water produced.  Additional cost breakdown is included in Appendix A, 

including unit prices and other assumptions. 
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Table 11 Estimated Recycled Water Treatment Plant O&M Costs  
Dublin Recycled Water Expansion Project Title XVI Feasibility Study 
Dublin San Ramon Services District 

Description 

 Planning 
Level 

Estimated 
Cost (1) 

Electric Power  $262,000 

Chemicals  $82,000 

Operating Labor  $242,000 

Maintenance   $174,000 

Total Annual O&M Cost   $760,000 

Capital Cost (expansion from 9.7 to 16.5 mgd) 
 

$14,600,000 

Annualized Capital Cost (I=5%, n=20) 
 

$ 1,170,000 

Annualized Capital Cost + Annual O&M Cost 
 

$1,930,000 

Annual Recycled Water Produced, mgd  2.6(2) 

Treatment Life Cycle Cost, $/MG  $ 2,020 

Annual Recycled Water Produced, AFY  2,900(2) 

Treatment Life Cycle Cost, $/AF  $ 670 

Notes: 
(1) O&M costs are prorated for the recycled water produced by the treatment plant 

expansion. 
(2) Annual recycled water produced is based on added max day capacity of 6.8 mgd 

divided by the max day/avg day peaking factor of 2.6 (see Table 4).  
       6.8 mgd ÷ 2.6 = 2.6 mgd.  
       2.6 mgd x 1120 AFY/mgd = 2,900 AFY  

4.3 Distribution System  

4.3.1 Capital Costs 

Distribution system capital costs were estimated based on the pipeline sizes and routes 

identified in the hydraulic model. The unit costs used to develop the estimate are based 

on cost estimates from similar recycled water projects in the Bay Area escalated to an 

assumed 2018 construction mid-point, and include general conditions, sales tax, and 

contractor overhead & profit. An additional 10 percent contingency was included for 

construction in San Ramon Road due to the thicker road section, and an additional 5 

percent contingency was included for construction in high-traffic areas. User retrofit 

costs are covered in the construction contingency. Retrofit costs include onsite piping 

and valving, signage, and testing. 



  

September 19, 2013 – FINAL 33 
pw://Carollo/Documents/Client/CA/DSRSD/7947F00/Deliverables/RW Treatment and Distribution System Analysis final draft 4-29-13.docx 

Cost estimates were prepared separately for the proposed Alternative 1, Alternative 2, 

and Alternative 3 distribution system for users west of I-680. Table 12 provides a 

summary of estimated distribution system capital costs. Total construction costs include 

the Alternative 1, Alternative 2, or Alternative 3 system plus the cost of pipelines 

associated with users east of Dougherty Road.  Additional cost breakdown is included in 

Appendix A. 

Table 12 Estimated Recycled Water Distribution System Capital Costs 
Dublin Recycled Water Expansion Project Title XVI Feasibility Study 
Dublin San Ramon Services District 

Description 
Planning Level 
Estimated Cost 

Base Construction Cost West of I-680  
Alternative 1 $2,420,000 

Alternative 2 $2,160,000 

Alternative 3 $2,470,000 

Base Construction Cost East of Dougherty Road $ 980,000 

Combined Base Construction Cost     
Alternative 1 (West of I-680 + East of Dougherty Road) $3,400,000 

Alternative 2 (West of I-680 + East of Dougherty Road) $3,140,000 

Alternative 3 (West of I-680 + East of Dougherty Road) $3,450,000 

Total Estimated Construction Cost (includes 30% construction 
contingency and 5 years @ 3% escalation to mid-point)     
Alternative 1 (West of I-680 + East of Dougherty Road) $5,130,000 

Alternative 2 (West of I-680 + East of Dougherty Road) $4,730,000 

Alternative 3 (West of I-680 + East of Dougherty Road) $5,210,000 

Total Estimated Capital Cost (includes 30% for engineering, legal, 
administration and 20% for environmental documentation)   
Alternative 1 (West of I-680 + East of Dougherty Road) $8,000,000 

Alternative 2 (West of I-680 + East of Dougherty Road) $7,400,000 

Alternative 3 (West of I-680 + East of Dougherty Road) $8,100,000 

Estimated Increased System Max Day Capacity, mgd 1.1(1) 

Estimated Capital Cost per mgd of Max Day Capacity          
Alternative 1 (West of I-680 + East of Dougherty Road) $7,300,000 

Alternative 2 (West of I-680 + East of Dougherty Road) $6,700,000 

Alternative 3 (West of I-680 + East of Dougherty Road) $7,400,000 

Note: 
(1) Max day from Table 3 above. 1 mgd = 694 gpm. 



  

September 19, 2013 – FINAL 34 
pw://Carollo/Documents/Client/CA/DSRSD/7947F00/Deliverables/RW Treatment and Distribution System Analysis final draft 4-29-13.docx 

The pipeline infrastructure required for Alternative 1 and Alternative 2 is similar; the 

primary difference between the two routing options is the construction of a jack-and-bore 

crossing within the City’s easement under I-680 for Alternative 1. The estimated length 

of the bore-and-jack crossing was 400 ft at an estimated cost of $1,000 per linear foot of 

bore. Alternative 3 also includes the bore-and-jack crossing, and therefore has a similar 

cost to Alternative 1. Alternative 2 results in the lowest estimated capital cost. 

4.3.2 O&M and Life Cycle Costs 

Operation and maintenance cost estimates developed for the distribution system are 

summarized in Table 13. Table 13 also includes an estimation of the present worth of 

distribution system capital and O&M costs, and an estimated cost per acre-foot (AF) of 

recycled water delivered. Table 13 also includes an estimated life cycle distribution cost 

per million gallons (MG) and per acre-foot (AF) of recycled water delivered.   

The estimated cost of the delivered water ranges from approximately $920/AF to 

$990/AF. Alternative 2 results in the lowest estimated life cycle cost. As discussed 

above, The District has not selected a preferred alternative at this time and will 

determine which alternative pipeline routing to construct prior to detailed design based 

on project phasing and coordination with the City of Dublin. 
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Table 13 Estimated Recycled Water Distribution System O&M Costs 
Dublin Recycled Water Expansion Project Title XVI Feasibility Study 
Dublin San Ramon Services District 

Description 
Planning Level 

Estimated Cost (1,2) 
Annual O&M Cost    
Alternative 1 (West of I-680 + East of Dougherty Road) $10,000 

Alternative 2 (West of I-680 + East of Dougherty Road) $9,000 

Alternative 3 (West of I-680 + East of Dougherty Road) $10,000 

Capital Cost   
Alternative 1 (West of I-680 + East of Dougherty Road) $ 8,000,000 

Alternative 2 (West of I-680 + East of Dougherty Road) $ 7,400,000 

Alternative 3 (West of I-680 + East of Dougherty Road) $8,100,000 

Annualized Capital Cost (I=5%, n=50)    
Alternative 1 (West of I-680 + East of Dougherty Road) $440,000 

Alternative 2 (West of I-680 + East of Dougherty Road) $410,000 

Alternative 3 (West of I-680 + East of Dougherty Road) $440,000 

Annualized Capital Cost + O&M Cost    
Alternative 1 (West of I-680 + East of Dougherty Road) $449,000 

Alternative 2 (West of I-680 + East of Dougherty Road) $419,000 

Alternative 3 (West of I-680 + East of Dougherty Road) $450,000 

Annual Recycled Water Delivered(3)   

Acre Feet per Year 455 

Million Gallons per Day 0.41 

Distribution Life Cycle Cost, $/MG   

Alternative 1 (West of I-680 + East of Dougherty Road) $3,000 

Alternative 2 (West of I-680 + East of Dougherty Road) $2,800 

Alternative 3 (West of I-680 + East of Dougherty Road) $3,010 

Distribution Life Cycle Cost, $/AF   

Alternative 1 (West of I-680 + East of Dougherty Road) $990 

Alternative 2 (West of I-680 + East of Dougherty Road) $920 

Alternative 3 (West of I-680 + East of Dougherty Road) $990 

Notes: 
(1) Pipeline O&M and replacement costs are estimated at 0.1% of construction cost per 

year for labor, and 0.1% of construction cost per year for materials and outside 
services. 

(2) Pumping costs are included in the treatment plant O&M costs. 
(3)   Annual recycled water delivered from Table 3 above. 1 mgd = 694 gpm. 
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4.4 Total Project Costs 

Total project capital and O&M costs are summarized in Table 14. 

Table 14 Estimated Total Project Capital and O&M Costs 
Dublin Recycled Water Expansion Project Title XVI Feasibility Study 
Dublin San Ramon Services District 

Description 

Planning Level 
Estimated 

Cost 
Capital Cost   
Alternative 1 (West of I-680 + East of Dougherty Road) + Treatment $ 22,600,000 

Alternative 2 (West of I-680 + East of Dougherty Road) + Treatment $ 22,000,000 

Alternative 3 (West of I-680 + East of Dougherty Road) + Treatment $22,700,000 

Annual O&M Cost    
Alternative 1 (West of I-680 + East of Dougherty Road) + Treatment $769,000 

Alternative 2 (West of I-680 + East of Dougherty Road) + Treatment $769,000 

Alternative 3 (West of I-680 + East of Dougherty Road) + Treatment $770,000 
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Dublin Recycled Water Expansion Project Title XVI Feasibility Study  
Recycled Water Treatment and Distribution System Analysis 

APPENDIX A – COST ESTIMATES 
 



Project:

Job #: 7947F.00 Estimate Class: 4
Location: Pleasanton, CA Date: February 13, 2013
Zip Code: 94588 By: PF

Description: Expansion to 16.5 mgd Reviewed: TC

NO. DESCRIPTION TOTAL

01 Tertiary Effluent Pump Station $476,000

02 Flocculation Basins $645,000

03 Continuous Backwash Filtration $3,039,000

04 UV Disinfection $795,000

05 Pump Station R1 $837,000

TOTAL DIRECT COST $5,790,000

Contingency 30% $1,737,000

Subtotal $7,527,000
General Contractor Overhead & Profit 12% $903,000

Subtotal $8,430,000
Escalation to Mid-Point (Based on 5 years at 3% interest rate) 16% $1,349,000

Subtotal $9,779,000
Sales Tax on 50% of direct cost 8.75% $253,000

Subtotal $10,032,000
General Conditions 12% $1,204,000

TOTAL ESTIMATED CONSTRUCTION COST $11,200,000

Engineering, Legal & Admin. 30% $3,360,000

TOTAL ESTIMATED CAPITAL COST $14,600,000

TREATMENT CAPITAL COST ESTIMATE SUMMARY
Dublin Recycled Water Expansion Project Treatment and 
Distribution System Analysis



Project: Dublin Recycled Water Expansion Project Treatment and Distribution System Analysis
Job #: 7947F.00 Date : February 13, 2013
Location: Pleasanton, CA By : PF
Element: Tertiary Effluent Pump Station Reviewed: TC

NO. DESCRIPTION Quantity Unit TOTAL

1A Pump 2 $105,000 $210,000

1B Valves 2 $7,500 $15,000

1C Piping 1 LS $10,000

1D Modifications to existing pumps (bearings and impellers) 3 $40,000 $120,000

1E Mechanical installation @ 20% 1 LS $71,000

1F E&IC 1 LS $50,000

Total $476,000

Notes

1. Assumes new pump matches existing pumps.



Project: Dublin Recycled Water Expansion Project Treatment and Distribution System Analysis
Job #: 7947F.00 Date : February 13, 2013
Location: Pleasanton, CA By : PF
Element: Flocculation Basins Reviewed: TC

NO. DESCRIPTION Quantity Unit TOTAL

2A Cast in place concrete 1 LS $400,000

2B Miscellaneous metals 1 LS $69,000

2C Mechanical 1 LS $121,000

2D Electrical 1 LS $55,000

Total $645,000

Notes:

2. Concrete cost reduced by 25% due to existing walls and stubs.

1. Costs based on escalation of original floc basin costs to December 2012 with general conditions (12%), tax (8,75% on half 

direct cost), and contractor O&P (12%) removed.



Project: Dublin Recycled Water Expansion Project Treatment and Distribution System Analysis
Job #: 7947F.00 Date : February 13, 2013
Location: Pleasanton, CA By : PF
Element: Continuous Backwash Filtration Reviewed: TC

NO. DESCRIPTION Quantity Unit TOTAL

3A Cast in place concrete 1 LS $765,000

3B Miscellaneous metals 1 LS $133,000

3C Sealants 1 LS $26,000

3D Mechanical 5 $390,000 $1,950,000

3E Electrical 1 LS $165,000

Total $3,039,000

Notes:

2. Concrete cost reduced by 25% due to existing walls and stubs.

1. Costs based on escalation of original filter costs to December 2012 with general conditions (12%), tax (8,75% on half direct 

cost), and contractor O&P (12%) removed.



Project: Dublin Recycled Water Expansion Project Treatment and Distribution System Analysis
Job #: 7947F.00 Date : February 13, 2013
Location: Pleasanton, CA By : PF
Element: UV Disinfection Reviewed: TC

NO. DESCRIPTION Quantity Unit TOTAL

4A UV equipment 20 $29,750 $595,000

4B UV system wall removal & equipment installation 2 $100,000 $200,000

Total $795,000

Notes

1. Costs assume installation of 2 additional modules per bank for both UV channels.



Project: Dublin Recycled Water Expansion Project Treatment and Distribution System Analysis
Job #: 7947F.00 Date : February 13, 2013
Location: Pleasanton, CA By : PF
Element: Pump Station R1 Reviewed: TC

NO. DESCRIPTION Quantity Unit TOTAL

5A Pump 2 $120,000 $240,000

5B Valves 2 $15,000 $30,000

5C Piping 1 LS $20,000

5D Surge tank 1 $99,000 $99,000

5E Mechanical installation @ 20% 1 LS $77,800

5F E&IC 1 LS $370,000

Total $837,000



TREATMENT O&M COST SUMMARY
Project:

Job #: 7947F.00
Location: Pleasanton
Zip Code: 94588

Description 16.5 mgd capacity, 6.3 mgd annual average flow

NO. DESCRIPTION

16.5 MGD 
CAPACITY 

TREATMENT 
PLANT

EXPANSION FROM 
9.7 TO 16.5 MGD 

CAPACITY

01 Electrical power $635,000 $262,000

02 Chemicals $200,000 $82,000

03 Operating Labor $588,000 $242,000

04 Maintenance $423,000 $174,000

ANNUAL O&M COST $1,850,000 $760,000

Capital Cost (expansion from 9.7 to 16.5 mgd) $14,600,000

Annualized Capital Cost (I=5%,n=20) $1,170,000

Recycled water produced, mgd (assumes max day/avg day ratio = 2.6) 6.3 2.6

Recycled water produced, AFY (assumes max day/avg day ratio = 2.6) 7,100 2,900

TREATMENT LIFE CYCLE COST, $/MG $2,020

TREATMENT LIFE CYCLE COST, $/AF $670

Dublin Recycled Water Expansion Project Treatment and 
Distribution System Analysis



TIPS, Flocculation, Filtration Annual O&M Costs

DESIGN CRITERIA
Max day flow (filter product) 16.5 mgd Loading rate, all filters in service 3.8 gpm/ft

2

Backwash percentage 6% Loading rate, one cell out of servic 4.2 gpm/ft
2

Max day flow (filter feed) 17.6 mgd Air consumption @ 15-25 psi 281 sft3/m

Avg annual flow (filter product) 6.3 mgd Air pressure 20 psig

Avg annual flow (filter feed) 6.8 mgd Pressure drop 18-24 inches

Filter area per module 50 ft
2

Design pressure drop 36 inches

Modules per filter 6 Pumping head 20 ft

Filter area per filter cell 300 ft
2

Average electricity cost $0.12 /kWh

Number of filters 10 Motor efficiency 90%

Total filter area 3000 ft
2

ANNUAL O&M COSTS
Electric power

TIPS 6.8 mgd @ 80% efficiency = 214,994 kWh/year $25,799 /year

Air compressors 281 cfm 25 psig 4 kW $4,378 /year

Floc mixers 12 HP 78,420 kWh/year $9,410 /year

Chemicals

PACL 2.75 mg/l 155 lb/day 2 $/lb $113,033 /year

Other costs

Maintenance 2% of equipment cost $100,000 /year

Sand cleaning & replacement 1% of equipment cost $50,000 /year

Operating labor cost 120 hour/week $50 /hr $312,000 /year

TOTAL $615,000 /year



UV Disinfection Annual O&M Costs

DESIGN CRITERIA
Type of UV system Medium-pressure, high-intensity UV lamp power usage 330 watts/lamp

Average annual flow 6.3 mgd UV lamp life 10000 hours

Peak month & day flow 16.5 mgd UV lamp replacement cost 300 $/lamp

Number of UV channels 2 Average power usage 162 kW

Banks per channel 5 UV cleanings per year 2

Modules per bank 8 Staff hours to clean entire channel 80 each

Lamps per module 20 Average electricity cost $0.12 /kwh

Total number of lamps 1600 Motor efficiency 90%

Design transmittance 61%

ANNUAL O & M COST
UV lamp power 6.3 mgd 162 kW $170,780 /year

Labor to clean lamps 320 staff-hours $50 /hour $16,000 /year

Lamp replacement 4,312,615 lamp hrs/year, replace 431 lamp/year $129,378 /year

Chlorination 14 mg/l 593 gal/day @ $0.40 /gal $86,546 /year

Maintenance 2% of equipment cost + 20 min/lamp $87,188 /year

Operating labor cost 90 hr/week $50 /hr $234,000 /year

TOTAL $724,000 /year



PSR1 Annual O&M Costs

DESIGN CRITERIA
Average annual flow 6.3 mgd

Peak month & day flow 16.5 mgd

Average electricity cost $0.12 /kwh

Pumping head 350 ft

Required TIP HP at 16.5 annual flow 160 HP

Motor efficiency 90%

ANNUAL O & M COST
Pump power 6.3 mgd @ 80% efficiency = 3,536,651 kWh/year $424,398 /year

Maintenance 2% of equipment cost $40,000 /year

Operating labor cost 16 hr/week $50 /hr $41,600 /year

TOTAL $506,000 /year



7947F.00 Estimate Class: 4
Dublin, CA Date: November 16, 2012
94568 By: MD
Distribution System Expansion to Serve Market Survey Customers Reviewed: PF

DESCRIPTION LENGTH, FT UNIT COST, $/LF TOTAL
West of Interstate 680 Distribution Pipelines (Three Alternatives)(1)

A1 Alternative 1

   4-inches in Diameter 7,300 81 $593,000

   6-inches in Diameter 4,300 102 $439,000

   8-inches in Diameter 7,100 139 $990,000

Jack-and-Bore Crossing 400 1,000 $400,000

A1 Subtotal $2,420,000

A2 Alternative 2

   4-inches in Diameter 7,600 80 $606,000

   6-inches in Diameter 2,500 105 $263,000

   8-inches in Diameter 9,200 141 $1,293,000

A2 Subtotal $2,160,000

A3 Alternative 3

   4-inches in Diameter 6,800 79 $540,000

   6-inches in Diameter 6,900 102 $702,000

   8-inches in Diameter 6,100 135 $826,000

Jack-and-Bore Crossing 400 1,000 $400,000

A3 Subtotal $2,470,000

East of Doughery Road Distribution Pipelines

   4-inches in Diameter 700 79 $55,000

   6-inches in Diameter 2,100 98 $206,000

   10-inches in Diameter 5,000 143 $715,000

DISTRIBUTION SYSTEM CAPITAL COST ESTIMATE
Dublin Recycled Water Expansion Project Treatment and Distribution System AnalysisProject:

Job #:
Location:
Zip Code:

Description:



Subtotal $980,000

Base Construction Cost A1 $3,400,000
A2 $3,140,000
A3 $3,450,000

Construction Contingency
Construction Contingency 30% A1 $1,020,000

A2 $940,000

A3 $1,040,000

Escalation of Mid-Point (5 years @ 3%) 16% A1 $710,000

A2 $650,000

A3 $720,000

Total Construction Cost w/ Contingency and Escalation A1 $5,130,000
A2 $4,730,000
A3 $5,210,000

Non-Construction Costs
Engineering, Legal, Administration, and Construction 

Management 30% A1 $1,540,000

A2 $1,420,000

A3 $1,560,000

Environmental Documentation 20% A1 $1,330,000

A2 $1,230,000

A3 $1,350,000

A1 $8,000,000
A2 $7,400,000
A3 $8,100,000

A1 $440,000

5% A2 $410,000
50 years A3 $440,000

1.1

A1 $7,300,000

A2 $6,700,000
A3 $7,400,000

Notes:

TOTAL ESTIMATED CAPITAL COST

1. Pipeline construction costs include contingencies for pipes in high traffic areas (5 percent contingency) and for pipes along San Ramon 

Road due to the thickness of existing concrete (10 percent contingency).

ESTIMATED CAPITAL COST PER MGD OF MAX DAY CAPACITY
Estimated Increased Max Day Capacity, mgd

ANNUALIZED CAPITAL COST
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TABLE 10

DERWA System: Treatment Electric Usage and Costs

SFUV MF-UV Total kWh Demand Total Total Total

Month kWh kWh kWh $ $ $ kWh/AF $/AF

--------- --------- --------- --------- --------- --------- --------- --------- ---------

Jan-13 7,503 19,278 26,782 $2,084 $0 $2,084 1,332 $104

Feb-13 7,318 43,917 51,235 $4,107 $1,418 $5,525 921 $99

Mar-13 81,768 51,364 133,132 $10,616 $0 $10,616 792 $63

Apr-13 144,918 22,693 167,611 $13,407 $0 $13,407 610 $49

May-13 209,229 6,843 216,072 $18,572 $0 $18,572 545 $47

Jun-13 240,402 31,464 271,866 $23,392 $0 $23,392 609 $52

Jul-13 252,269 7,626 259,895 $22,373 $0 $22,373 495 $43

Aug-13 242,460 7,388 249,848 $21,489 $0 $21,489 553 $48

Sep-13 199,422 7,675 207,097 $17,635 $0 $17,635 607 $52

Oct-13 193,004 7,880 200,883 $17,457 $0 $17,457 675 $59

Nov-13 106,237 19,873 126,110 $10,102 $0 $10,102 930 $74

Dec-13 13,531 41,812 55,344 $4,516 $1,692 $6,208 949 $106

Average 141,505 22,318 163,823 $13,813 $259 $14,072 751 $53

Total 1,698,062 267,813 1,965,875 $165,750 $3,111 $168,861

Minimum 7,318 6,843 26,782 $2,084 $0 $2,084 495 $43

Maximum 252,269 51,364 271,866 $23,392 $1,692 $23,392 1,332 $106

TREATMENT SYSTEM

Note: Electric usage and costs are for total recycled water production using both SF-UV and MF-UV combined.

2013 DERWA Report of Operations Excel Tables 7/7/2014
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Zone 7 Water 

Treatment Enegy 

Consumption
a

Reduction of Pumping 

Imported Water Supply 

(DSRSD only)

Reduction of Pumping 

DSRSD Wastewater 

Discharge through 

LAVWMA

Recycled Water 

Production Energy 

Consumption
d

Total Avoided 

Energy 

Consumption

Year of 

Delivery DSRSD EBMUD DERWA

Avoided Energy 

Consumption
b 

Avoided Energy 

Consumption
c 

Avoided Energy 

Consumption 

AF AF AF kWh kWh kWh kWh kWh

2015 230 0 230 25,300 267,950 158,700 172,730 279,220

2016 390 477 867 42,900 454,350 598,230 651,117 444,363

DSRSD Energy Consumption for Zone 7 Water Supply
b
 = 1,165 kWh/AF

Energy Consumption for Wastewater Discharge
c
 = 690 kWh/AF

RW Treatment
d

751 kWh/AF

Z7 PW Treatment
a

110 kWh/AF

References:
a
  DSRSD Operating Costs, DSRSD Communications, June 2014.

b
  Zone 7, 12-month Average Internal tracking, Zone 7, Zone 7 Communications A. Flores, June 2014.

c
  DSRSD, Report of Operations 2014, Table 1

d
  DERWA Report of Operations 2013, Table 10

Recycled Water Deliveries

DERWA Phase 3 Recycled Water Expansion Project

DSRSD Energy Consumption Reduction - Calculations
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3.0    Past, Present and Projected Water 

Demands 
DSRSD’s urban water system demands are described in this section.  In conformance with 
the Water Conservation Act of 2009, baseline (base daily per capita) water use and interim 
and urban water use targets are included.  Current water system demands are quantified by 
customer category and are projected over the planning horizon of the UWMP. These 
projections include system water losses and water use target compliance. Water sales to other 
agencies are not discussed because DSRSD does not sell water to other water agencies.   
 
This section includes a detailed description of how DSRSD calculated its baseline and 
targets, following the technical methods and methodologies described in “Methodologies for 
Calculating Baseline and Compliance Urban Per Capita Water Use,” published by DWR as 
Part II, Section M of the Guidebook to Assist Urban Water Suppliers to Prepare a 2010 

Urban Water Management Plan (Guidebook).  DSRSD’s approach and criteria for 
developing the required baselines and targets conform to Part II, Section D of the Guidebook, 
“Baseline and Target Determination.” 

 

3.1  Baselines and Targets 
Water Code Section 10608.20(e) 

In November 2009, SBx7_7, the Water Conservation Act of 2009 (Act), was enacted as part 
of a comprehensive water legislation package and subsequently incorporated into Division 6 
of the California Water Code, commencing with Section 10608 of Part 2.55.  The Act 
addresses both urban and agricultural water conservation. Urban provisions include the “20 x 
2020 Water Conservation Plan,” which sets a goal of reducing urban per capita water use by 
20 percent statewide and directs urban retail water suppliers to set 2020 urban water use 
targets.  DWR developed technical methodologies and criteria to ensure consistent 
implementation of the Act and to guide urban retail water suppliers in calculating baseline 
and compliance levels of water use. The technical methodologies and criteria are included in 
“Methodologies for Calculating Baseline and Compliance Urban Per Capita Water Use,” 
(Methodologies) published by DWR as Part II, Section M of the Guidebook to Assist Urban 

Water Suppliers to Prepare a 2010 Urban Water Management Plan (Guidebook).  DSRSD 
followed these technical methodologies and criteria in developing its baseline and water 
conservation targets.  Although DSRSD conducts water conservation efforts regionally with 
Zone 7 and the other retailers in the Livermore-Amador Valley, DSRSD is complying 
individually with the Act. 

jill
Text Box
Reference 10
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3.1.1 Baseline Water Use 
Water Code Section 10608.20(e) 

DSRSD is required to define a 10- to 15-year base (or baseline) period that will be used to 
develop its target levels of per capita water use by 2020.   DSRSD must also calculate water 
use for a 5-year baseline period and use that value to determine a minimum required 
reduction in per capita water use by 2020.   
 
The baseline is defined as the average gross water use per capita per day over a continuous 
10-year period ending between December 31, 2004 and December 31, 2010.  If DSRSD 
supplied at least 10 percent of its 2008 water demand with recycled water, an additional five 
years may be included in the baseline period, still ending between December 31, 2004 and 
December 31, 2010.12  As shown in Table 3-1, 15 percent of the District’s water demand in 

2008 was met with recycled water.  Therefore, DSRSD may select a range of 10 to 15 years 
for its base period.  For baseline calculations, DSRSD selected the continuous 10-year  

period ending December 2005.   
 
The minimum water use reduction target to be achieved by 2020 is 95 percent (5 percent 
reduction) of a water supplier’s “average gross water use,” during a continuous 5-year period 
ending between December 31, 2007 and December 31, 2010.13  For calculating the 

minimum required reduction in water use by 2020, DSRSD selected the continuous 5-year 

base period ending December 31, 2007.      
 
DSRSD’s baseline determination is discussed below.  Supporting data and calculations are 
included in Appendix F.    

3.1.1.1  Gross Water Use 
Water Code Section 10608.12(g) 

 

DSRSD calculated gross water use in accordance with Methodology 1 of the 
Methodologies.14  DSRSD’s potable water distribution system is described in Section 2.2.3.  
DSRSD’s gross water use is defined as the total volume of water entering DSRSD’s potable 

water distribution system through five metered Zone 7 (DSRSD’s sole water supplier) 
turnouts (shown on Figure 2-2d), over the course of a calendar year beginning January 1 and 
ending December 31.  DSRSD’s recycled water production and deliveries are not included in 

gross water use.  Gross water use calculations for calendar years 1996 to 2005 are shown in 
Table F-1 in Appendix F, for the continuous 10-year base period ending December 31, 2005.  
Calculations for calendar years 2003 to 2007 are shown in Table F-2 in Appendix F, for the 
continuous 5-year period ending December 31, 2007.   
                                                 

12 Water Code Section 10608.12.(b). 

13 Water Code Sections 10608.22 and 10608.12.(b).(3). 

14 DWR, “Guidebook to Assist Urban Water Suppliers to Prepare a 2010 Urban Water Management Plan,” 
Section M, p. 14-23. 
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3.1.1.2  Service Area Population 
Water Code Section 10608.20(f) 

 
DSRSD determined service area population in accordance with Methodology 2 of the 
Methodologies.15  DSRSD’s water service area boundary is shown in Figure 2-1 and its 
service area population is described in Section 2.3.  DSRSD’s water service area includes 

both the City of Dublin and the Dougherty Valley portion of San Ramon.  Historical 
population in DSRSD’s water service area is shown in Table F-3 in Appendix F.   
 
In Alameda County, DSRSD’s water service area is coterminous with the City of Dublin.  In 

accordance with Methodology 2, DSRSD is a Category 1 water provider to the City of 
Dublin.  The City of Dublin includes Camp Parks, the Federal Correctional Institution, and 
the Alameda County Santa Rita Jail.  DSRSD’s population estimates for the City of Dublin 

are consistent with the Department of Finance’s population estimates.
16  

 
In Contra Costa County, DSRSD’s water service area is the Dougherty Valley area.  Prior to 
2003, DSRSD did not provide water to Dougherty Valley.  In the late 1990s and early 2000s, 
two developers, Shapell Industries of Northern California (Shapell) and Windemere BLC 
(Windemere), began building a master planned community in the area.  Contra Costa County 
was the lead planning agency.  Upon completion of infrastructure and occupancy of 
buildings, neighborhoods in Dougherty Valley were annexed to the City of San Ramon.  In 

                                                 

15. Ibid, p. 24-29. 

16. State of California, Department of Finance, E-4 Population Estimates for Cities, Counties and the State, 
2001-2010, with 2000 Benchmark. Sacramento, California, May 2010 for the City of Dublin. 

Base Value Units

3939.23 MG

595.19 MG

15% percent

10 years

1996

2005

5 years

2003

2007Year ending base period range
3

1
If the 2008 recycled water percent is less than 10 percent, then the first base period is a continuous 10-year period.  

If the amount of recycled water delivered in 2008 is 10 percent or greater, the first base period is a continuous 10- to 

15-year period.
2
The ending year must be between December 31, 2004 and December 31, 2010.

3
The ending year must be between December 31, 2007 and December 31, 2010.

5-year base 

period

Number of years in base period

Year beginning base period range

Table 3-1.  Base Period Ranges (DWR Table 13)

Parameter

10- to 15-

year base 

period

2008 total water deliveries

2008 total volume of delivered recycled water

2008 recycled water as a percent of total deliveries 

Number of years in base period
1

Year beginning base period range

Year ending base period range
2
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accordance with Methodology 2 of the Methodologies, DSRSD is a Category 2 water 
provider to the Dougherty Valley portion of San Ramon.17  Historical population estimates 
are based on residential units incorporated by the City of San Ramon and the census (2000) 
density factors of 3.02 persons per owner-occupied unit and 2.71 persons per renter-occupied 
unit for census tract 3551.04 for Contra Costa County.  Historical population calculations for 
Dougherty Valley are shown in Table F-4 in Appendix F.     

3.1.1.3  Base Daily Per Capita Use for 20 Percent by 2020 Baseline 
Water Code Section 10608.20  

 
Base daily per capita water use is defined as average gross water use, expressed in gallons 
per capita per day (GPCD), for a continuous, multiyear base period. DSRSD calculated its 
base daily per capita water use in accordance with Methodology 3 of the Methodologies.18  
Under Water Code Section 10608.20, DSRSD must select a 10- to 15-year continuous 
period, ending between December 31, 2004 and December 31, 2010, as the baseline for a 20 
percent reduction in urban per capita water use.  DSRSD selected the continuous 10-year 

period ending December 2005 as its base period.  This selection excludes years when 
voluntary water reductions were requested by DSRSD.  Therefore, DSRSD customers, who 
have successfully implemented water conservation measures in recent years, are not 
penalized. 
 

                                                 

17. DWR, “Guidebook,” p. 24-29. 

18. Ibid, p. 30-35. 

Sequence 

Year
Calendar Year

Year 1 1996 24,829 3.8084 160

Year 2 1997 23,928 4.1433 173

Year 3 1998 24,506 4.2518 174

Year 4 1999 25,045 5.8607 234

Year 5 2000 28,540 6.5779 230

Year 6 2001 32,740 7.8691 240

Year 7 2002 34,596 7.7915 225

Year 8 2003 38,547 8.0674 209

Year 9 2004 43,654 9.8000 224

Year 10 2005 51,339 8.5933 167

204Base Daily Per Capita Water Use

Table 3-2.  DSRSD Base Daily Per Capita Water Use - 10 Year Range 

for Baseline (DWR Table 14)

Base period year Distribution 

System 

Population

Daily system gross 

water use (mgd)

Annual daily per 

capita water use 

(GPCD)
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DSRSD’s calculation for base daily per capita water use is shown in Table 3-2.  Gross water 
use and service area population were determined as indicated above.  Supporting data is 
included in Appendix F.  For DSRSD, base daily per capita water use is 204 GPCD. 

3.1.1.4  Base Daily Per Capita Use for Minimum Water Use Reduction Baseline 
Water Code Section 10608.22 

 

Under Water Code Section 10608.22, DSRSD must select a 5-year continuous base period, 
ending between December 31, 2007 and December 31, 2010, to use in calculating a 
minimum water use reduction by 2020.   DSRSD selected the continuous 5-year period 

ending December 31, 2007.   
 
DSRSD’s calculation for the minimum reduction baseline is shown in Table 3-3.  Gross 
water use and service area population were determined as indicated above.  Supporting data 
is included in Appendix F.  For DSRSD, base daily per capita water use for the purpose of 

calculating minimum water use reduction is 185 GPCD. 

3.1.2 Water Use Targets 
Water Code Section 10608.20(e) 

 
DSRSD must set a 2020 water use target and a 2015 interim target using one of these four 
methods described in Water Code Section 10608.20(b): 

• Method 1: 80 percent of the water supplier’s baseline per capita water use; or, 
• Method 2: Per capita daily water use estimated using the sum of performance 

standards applied to indoor residential use, landscaped area water use, and CII uses; 
or, 

• Method 3: 95 percent of the applicable state hydrologic region target as stated in the 
State’s April 30, 2009, draft 20x2020 Water Conservation Plan; or,  

• Method 4: Total potential water savings (a provisional method). 
 
Regardless of the target method selected, DSRSD may need to adjust its 2020 target to 
achieve a minimum reduction in water use. If the calculated 2020 urban water use target is 

Sequence 

Year

Calendar 

Year

Year 1 2003 38,545 8.0674 209

Year 2 2004 43,654 9.8000 224

Year 3 2005 51,340 8.5933 167

Year 4 2006 55,598 8.7714 158

Year 5 2007 59,002 9.7172 165

185

Table 3-3.  DSRSD Base Daily Per Capita Water Use - 5 Year Range 

for Minimum Reduction Baseline (DWR Table 15)

Base Daily Per Capita Water Use

Base period year
Distribution System 

Population

Daily system gross 

water use (mgd)

Annual daily per 

capita water use 

(GPCD)
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higher than the minimum required reduction target, DSRSD must use the minimum required 
reduction target.   
 
DSRSD will need to compare its actual water use in 2020 with its calculated targets to assess 
compliance.  DSRSD will need to report interim compliance in 2015 as compared to an 
interim target, which is generally halfway between the baseline water use and the 2020 target 
level. The years 2015 and 2020 are referred to in the methodologies as compliance years. All 
baseline, target, and compliance-year water use will be calculated and reported in gallons per 
capita per day (GPCD). 
 
DSRSD may set its water use target and comply individually, or as part of a regional alliance.  
DSRSD has elected to comply individually with the Water Conservation Act of 2009.  In its 
2015 or 2020 UWMP, DSRSD may revise its water use target.  It may also change the 
method it uses to set its water use target and report it in a 2010 amended plan or in its 2015 
UWMP. However, after submitting its 2015 UWMP, DSRSD will not be permitted to change 
target methods or its target for 2020. 
 
In sum, DSRSD must comply by establishing 2015 and 2020 water use targets, demonstrate 
that its water use is in compliance with its targets, and report water use baselines, targets, 
compliance year water use, and supporting data in its UWMP. Water Code Section 10608.56 
(a) states that a water supplier not in compliance will not be eligible for water grants or loans 
that may be administered by DWR or other state agencies.  DSRSD is seeking state funding 
for its recycled water projects and intends to comply with these requirements. 

3.1.2.1 Method Used to Determine Interim and Urban Water Use Targets 

DSRSD has selected Method 1
19 

to determine its interim and urban (2020) water use 

targets.  DSRSD staff has conducted calculations using the methods listed above and found 
that Method 1 is most appropriate for the DSRSD service area.  The method yields a 
reachable and maintainable target for DSRSD customers, without further hardship.    
 
As described in Section 6, DSRSD has been aggressive in implementing water conservation 
measures in its service area.  In June 2007, the DSRSD requested 10percent voluntary water 
conservation from its customers due to drought conditions and Delta pumping restrictions.  In 
July 2009, DSRSD increased the voluntary reduction to 20 percent due to ongoing drought 
conditions and Delta pumping restrictions.  These requests resulted in sharp decreases in per 
capita demand.  DSRSD intends to maintain aggressive water conservation measures.  
However, implementing increasingly more restrictive water conservation efforts may place 
undue hardship on the communities that DSRSD serves. 

                                                 

19. Water Code Section 10608.20(b)(1). 



  Page 52 

S E C T I O N  3      P A S T  P R E S E N T  A N D  P R O J E C T E D  W A T E R  D E M A N D S     

DSRSD 2010 UWMP
   

3.1.2.2  Water Use Targets 

Under Method 1, the urban water use target is 80 percent of the baseline shown in Table 3-2.  
DSRSD must meet this urban water use target by 2020.  The interim target is halfway 
between the baseline and 80 percent of the baseline—90 percent of the baseline shown in 
Table 3-2.  DSRSD must meet this interim target by 2015.  Regardless of the target method 
selected, these targets may need to be adjusted further to achieve a minimum reduction in 
water use of 5 percent of the baseline shown in Table 3-3.  
 
DSRSD’s interim (2015) and urban (2020) water use targets and minimum water use target 

requirement are shown in Table 3-4.  Because the minimum water use target is greater than 
the urban water use target calculated using Method 1, DSRSD’s urban water use target does 

not need to be adjusted. 
 
On May 17, 2011, at its regularly scheduled board meeting, the DSRSD Board of Directors 
will hold a public hearing to discuss compliance with the Water Conservation Act of 2009.  
The following points will be discussed: 
 

 baseline determination and base daily per capita use, 

 baseline for minimum water use reduction, 

 method used to determine interim and urban water use targets, 

 interim and urban water use targets, 

 minimum water use reduction target, 

 implementation plan for complying with the Water Conservation Act of 2009, and 

 impacts to the communities that DSRSD serves. 
 

The general public will have the opportunity to comment at this public hearing.  Comments 
will be collected and addressed in the finalized 2010 UWMP, which will be presented for 
adoption at the June 7, 2011 regularly scheduled DSRSD Board of Directors meeting.  At 
that time, the DSRSD Board of Directors will adopt a resolution to adopt the method used for 
determining water use targets.  A copy of the resolution will be included in Appendix D.   
 
 

Method 1 Compliance Year Target (GPCD)

Interim Target 2015 183

Urban Water Use Target 2020 163

Minimum Water Use Target 2020 175

Table 3-4.  DSRSD Interim and Urban Water Use Targets 
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3.2 DSRSD Water Demands 
Water Code Sections 10631(e)(1) and (2), and 10631.1(a) 

3.2.1 Metered Projections 

DSRSD’s past, current, and projected potable water and recycled water deliveries are shown 

in five-year increments, from 2005 to 2035, in Table 3-5 and Figure 3-1.  All DSRSD water 
deliveries are metered.  DSRSD provides potable water services to the following sectors: 
single family residential, multifamily, commercial, industrial, institutional and governmental, 
and landscape irrigation.  As discussed in Section 4.5, recycled water use in DSRSD’s 

service area is primarily for landscape irrigation, with some incidental use at construction 
sites in the developing areas of Dublin.   The processes by which DSRSD projects demand 
and its future number of accounts are described in Sections 3.2.1.1 and 3.2.1.2, respectively. 
 
Water entering the DSRSD potable water distribution system is metered at the Zone 7 water 
turnouts, shown in Figure 2-1. Turnouts 1, 2, 4, and 5 operate continuously under normal 
conditions.  Turnout 3 is normally held in reserve for emergency conditions.  All the turnouts 
have Zone 7-owned magnetic meters installed that record water purchases by DSRSD.  
Turnouts 1, 2, 4, and 5 also contain meters operated by DSRSD to double-check the Zone 7-
owned meters.  Zone 7’s meters are considered the meters of record.  All meters are 
calibrated quarterly by independent third parties and witnessed by DSRSD field operations 
personnel.  The meters are calibrated by comparing the electronic response of the metering 
elements to established standards.  These meters are not calibrated volumetrically.  
Generally, calibrations have indicated only very small discrepancies between the measured 
values of the metering elements and the published standards for those meters.  If the meters 
require adjustment, the adjustments are made at the time of the meter calibrations.     
 
Water distributed to DSRSD customers is metered at the points of connection.  Typically, 
single family residential, multifamily, commercial, industrial, institutional, and governmental 
water uses are metered in hundred cubic feet increments using magnetic drive positive 
displacement or compound water meters.  Irrigation water uses are typically metered in 
hundred cubic feet increments using magnetic drive turbine meters.  Actual meters are 
selected based on the flow range required for the use while providing maximum accuracy.  
Meter readings are taken on a bimonthly basis.  To ensure accuracy of water meters, DSRSD 
maintains a meter replacement program.  Water meters are replaced when they approach the 
end of their warranty period—either by age (15 years for 5/8-inch water meters or 10 years 
for larger meters) or by the volume of water passed through the meter. 
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 Water Use 

Sectors

# of 

accounts
Volume

# of 

accounts
Volume

# of 

accounts
Volume

# of 

accounts
Volume

# of 

accounts
Volume

# of 

accounts
Volume

# of 

accounts
Volume

Single family    10,050    5,084    13,642     4,566    15,834     5,300    19,793     6,625    21,405     7,164    22,217     7,436    22,565     7,553 

Multifamily      1,751       998      2,019     1,226      2,563     1,556      3,805     2,311      4,046     2,457      4,336     2,633      4,404     2,675 

Commercial         947    1,576      1,218        835      1,982     1,359      2,166     1,485      2,415     1,655      2,527     1,732      2,569     1,761 

Industrial           -            -             -            -             -            -             -            -             -            -             -            -             -            -   

Institutional/

governmental
          69       763         106        798         232     1,747         274     2,064         304     2,291         307     2,310         311     2,340 

Landscape         453    1,206         686     1,376      1,120     2,247      1,338     2,683      1,504     3,017      1,587     3,183      1,613     3,235 

Agriculture           -            -             -            -             -            -             -            -             -            -             -            -             -            -   

Other           -            -             -            -             -            -             -            -             -            -             -            -             -            -   

Potable Water 

Subtotal
13,270 9,627 17,671 8,801 21,731 12,209 27,375 15,167 29,674 16,584 30,973 17,294 31,463 17,564 

Recycled 

Water
           2      423        283    1,264        452    2,017        732    3,271        860    3,841        885    3,952        910    4,064 

 Total 13,272 10,050 17,954 10,065 22,183 14,226 28,108 18,438 30,534 20,425 31,858 21,246 32,373 21,628 

Table 3-5.  DSRSD Actual and Projected Metered Water Deliveries
1
 (AFA) (DWR Tables 3, 4, 5, 6 and 7)

1
All of DSRSD's water deliveries are metered.  There are no unmetered water deliveries in DSRSD's service area.

2015 2020 2025 2030Actual 2005 Actual 2010

Potable Water

2035
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3.2.1.1 Development of Water Demand Projections 

DSRSD projects water demand based on the land uses in the general plans adopted by the 
cities and counties in its service area.  Existing land uses are the starting point for DSRSD 
projections.  The approved general plans of the City of San Ramon and the City of Dublin 
detail land uses at buildout in those cities, and DSRSD uses these projections as its endpoint.  
To fill in the land uses of the as-yet undeveloped areas, DSRD uses the most recent schedule 
from the developer or the city planning departments.  For some distant future projects, the 
schedule for development is based on the best judgment of DSRSD’s Planning Division.  In 

this way, the complete schedule for future land uses is incorporated into water demand 
projections; and, as development plans for individual parcels change, those changes are 
incorporated into the buildout demands. 

In its 2005 Water System Master Plan, DSRSD derived factors for water demand for various 
land uses in gallons per day per unit, or gallons per day per square foot.  Thus, the water 
demand for each land use is the number of units for that specific land use times the water 
demand factor.  The water demand for the development project is, thus, the sum of the water 
demand for the different land uses in that project.  In March 2011, DSRSD began a review of 
those factors for residential land uses based on the changes seen since the DSRSD Board of 
Directors called for voluntary water conservation in 2007.  Changes in the factors are used in 
this UWMP. 

3.2.1.2 Development of the Number of Future Accounts 

DSRSD’s computerized water and sewer billing system is based on accounts for service.  
The billing system divides services into major divisions: potable water, recycled water and 
sanitary sewer services.  The billing system also categorizes the potable water and recycled 
water accounts into type of water delivered (potable or recycled), various account types 
(single family, condominium, general commercial, school, irrigation, etc.), and the location 
(by city) of the account.  For the purposes of this UWMP, DSRSD correlated these various 
account types with the water sectors listed in the DWR Guidebook: single family, 
multifamily, commercial, industrial, institutional/ governmental, landscape, agricultural, and 
other.  DSRSD has no industrial or agricultural accounts.  Water used by contractors during 
construction is sold through construction meters, which are classified in the commercial 
sector. 

DSRSD tabulated and summed up the number of accounts in each UWMP water sector.  
Single family homes are individual accounts.  However, the other categories do not have a 
one-to-one ratio for the number of accounts and the land use on the land parcel.  For 
example, one account may serve several multifamily residences, or several accounts may be 
used for one institutional customer.  DSRSD calculated the ratio of the number of accounts 
for the current water demand in each of the water sectors.  The same ratio was applied to the 
future water demand to forecast the number of accounts in each water sector for any given 
year. 
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3.2.2 Lower Income Households 

The projections shown in Table 3-5 include water use for single family and multifamily 
residential housing needed for low-income households20, as identified in the City of Dublin’s 
and the City of San Ramon’s Housing Elements.  The number of low-income households in 
Dougherty Valley was obtained from the Gale Ranch October 14, 2010 Annual Compliance 

Report by Shapell Homes, and Windemere October 15, 2010 Annual Compliance Report by 
Windemere BLC.  These annual compliance reports, prepared by the two major developers in 
Dougherty Valley, provide status reports on construction activities and discuss future efforts.  
In Table 3-6, the water use projections are shown for low-income households.  At buildout, 
water demand for low-income households will account for less than four percent (758 acre-
feet) of the total potable water demand in DSRSD’s service area. 

3.2.3 Water Sales to Other Agencies 

DSRSD’s past, current and projected water sales to other water agencies are listed in Table 3-
7. DSRSD does not sell potable water to any other water agencies.  As discussed in Section 
4.5, DSRSD produces recycled water at its Recycled Water Treatment Facilities (RWTF) 
located at its regional wastewater treatment plant.  Recycled water is produced and supplied 
to DERWA, the wholesale recycled water provider to both DSRSD and EBMUD customers.  
Recycled water delivered to EBMUD is shown in this table. 

 
 

                                                 

20. Defined as 80 percent of median income, adjusted for family size. 

2015 2020 2025 2030 2035

84 91 102 113 124

538 577 596 615 634

622 668 698 728 758

Table 3-6.  Low-income Projected Water Demands (AFA)  (DWR Table 8)

Low Income Water Demands

Single family residential

Multifamily residential

Total

 Water Distributed 2005 2010 2015 2020 2025 2030 2035

Potable Water 0 0 0 0 0 0 0

Recycled Water to 

DERWA for EBMUD
20 1,248 2,086 3,048 3,048 3,048 3,048

Total 20 1,248 2,086 3,048 3,048 3,048 3,048

Table 3-7.  DSRSD Sales to Other Water Agencies (AFA) 

(DWR Table 9)
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3.2.4 Other DSRSD Water Use and Losses 

Additional DSRSD water use and losses are shown in Table 3-8.  DSRSD does not purchase 
nor sell raw water.  No water use is delivered for agricultural, saline water intrusion barriers, 
groundwater recharge, or conjunctive use because these uses are not practiced in DSRSD’s 

service area. No such uses are planned in the future.  DSRSD uses recycled water at its 
wastewater treatment plant for landscape irrigation and to replace evaporation at the 
facultative sludge lagoons. This recycled water use has been historically constant and is 
expected to remain constant.  
 
Potable water system loss projections also are included in Table 3-8.  Water from DSRSD’s 

wholesale supplier, Zone 7, is metered at five existing turnouts as it enters DSRSD’s potable 

water distribution system.  DSRSD meters water deliveries to its customers.  The difference 
between the metered water at the turnouts and the metered water deliveries is the water losses 
(or unaccounted water). DSRSD tracks unaccounted water closely; historically it has 
remained at less than seven percent of total Zone 7 water deliveries.  DSRSD anticipates 
unaccounted water to comprise five percent of total Zone 7 water deliveries over its planning 
period. 
 

2005 2010 2015 2020 2025 2030 2035

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0

465 465 465 465 465 465 465

507 463 643 798 873 910 924

972 928 1,108 1,263 1,338 1,375 1,389

Conjunctive use

2
Recycled water used for internal WWTP landscape and water to facultative sludge lagoons to replace 

evaporation.

Table 3-8.  Additional DSRSD Water Uses and Losses (AFA) 

(DWR Table 10)

 Water Use
1

Saline Barriers

Groundwater Recharge

Raw Water

Recycled Water
2

Potable Water System Losses

 Total
1
Any water accounted for in Table 3-1 are not included in this table.
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3.2.5 Total Water Demands 

As discussed in Section 2.3, DSRSD’s service area population is expected to increase by 50 

percent between 2010 and its buildout in 2030 due to significant planned development. As 
shown in Table 3-9, DSRSD’s total water demand is expected to increase by 113 percent 

between 2010 and 2035.  The disparity between the two data parameters is because of a 
significant increase in the residential sector, and more significant increases in the 
commercial, institutional/governmental, and landscape irrigation sectors.  Additionally, in 
water use in 2010 is lower than historical water use despite increase in the number of 
accounts because of DSRSD customers’ water conservation efforts.  In 2007, DSRSD 

requested voluntary water conservation due to the drought situation and because of limited 

 Water Use 2005* 2010* 2015 2020 2025 2030 2035

Total potable water 

deliveries (from Table 

3-5)

9,627 8,801 12,209 15,167 16,584 17,294 17,564

Potable water sales to 

other water agencies 

(from Table 3-7)

0 0 0 0 0 0 0

Additional potable 

water uses and losses 

(from Table 3-8)

507 463 643 798 873 910 924

Total Potable 

Water Demand
10,134 9,264 12,851 15,965 17,457 18,204 18,488

Total recycled water 

deliveries (from Table 

3-5)

423 1,264 2,017 3,271 3,841 3,952 4,064

Recycled water sales 

to other water 

agencies (from Table 3-

7)

20 1,248 2,086 3,048 3,048 3,048 3,048

Additional recycled 

water uses and losses 

(from Table 3-8)

465 465 465 465 465 465 465

Total Recycled

Water Demand
908    2,977 4,568 6,784 7,354 7,465 7,577 

Total 11,041 12,241 17,419 22,749 24,811 25,669 26,065
*Actual Water Use

Table 3-9.  DSRSD Total Water Demand Projections (AFA) (DWR Table 11)

POTABLE WATER

RECYCLED WATER
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deliveries from the Delta.  DSRSD customers responded with a 21% water use reduction per 
account.  DSRSD’s historical and projected population and water demands are illustrated in 

Figure 3-2.  From 2006 to 2010, DSRSD service area population increased while its total 
water demand decreased.  DSRSD anticipates some rebound in its customers’ water 

conservation efforts and has incorporated the rebound in its projections.  As shown in Figure 
3-2, the projected water demand curves are parallel to the projected population curve. 
 
As shown in Table 3-9 and in Figure 3-2, DSRSD anticipates increases in its recycled water 
demands.  A portion of the projected water demand, primarily landscape irrigation, will be 
met with recycled water.  DSRSD’s potable water demands will be met by water supply from 

Zone 7.  DSRSD has shared these projections with Zone 7, its water wholesaler. 
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Figure 3-2.  Historical and Projected Population and Water Demands

Windemere (Dougherty Valley) Projected Population Shapell (Dougherty Valley) Projected Population

City of Dublin Historical Population (1983-2010) City of Dublin Projected Population

Potable Demand Potable + Recycled Demand

City of Dublin
2030 Buildout 

Population: 74,592

Dougherty Valley (Windemere)
2013 Buildout Population: 15,070

Dougherty Valley (Shapell)
2020 Buildout Population:

13,455

DSRSD Service Area 2035 
Buildout Population : 103,117

(50% Increase from  2010)

Buildout Water Demand: 

Potable: 18488 AFA

Recycled:  7,577 AFA

Total: 26,065 AFA

(113% increase from 2010)



  Page 62 

S E C T I O N  3      P A S T  P R E S E N T  A N D  P R O J E C T E D  W A T E R  D E M A N D S     

DSRSD 2010 UWMP
   

3.2.6 Consistency of Projected Water Demands to Interim and 

Urban Water Use Targets 

DSRSD’s projected potable gross water use is compared to the interim and urban water use 

targets determined in Section 3.1.2 in Table 3-10.  As defined in Section 3.1.1, gross water 
use is the total volume of water entering DSRSD’s potable water distribution system through 

five metered Zone 7 (DSRSD’s sole water supplier) turnouts.  The gross water use is, 
therefore, the total metered potable water deliveries to DSRSD’s customers shown in Table 

3-5, plus the potable water system losses in Table 3-8.  As shown in Table 3-10, DSRSD’s 

projections for 2015 and 2020 are at or below the water conservation targets.  

3.

3 Projected Wholesale Water Demands 
Water Code Section 10631(k) 

 
DSRSD provides projected water demands to Zone 7 annually, covering the next five years 
(in monthly increments) for water delivery and scheduling purposes. DSRSD also provides 
longer term projections for the subsequent five years (in annual increments) as part of Zone 
7’s rate study process and UWMP preparation.  
 
DSRSD prepared its potable water demand projections in mid-2010 for incorporation in Zone 
7’s 2010 UWMP, which was adopted on December 15, 2010.  DSRSD’s mid-2010 
projections are included in Table 9.4 of Zone 7’s UWMP. 

2015 2020

Projected Gross Water Use

Total Potable Water Demand from Table 3-5 (AF) 12,209 15,167

Potable Water System Losses from Table 3-8 (AF) 643 798

Total Projected Gross Water Use (AF) 12,851 15,965

Total Projected Gross Water Use (gpd) 11,472,827 14,252,742

Projected Population 78,637 92,564

Projected Potable Water Demand (GPCD) 145.9 154.0

Target (GPCD) 183.4 163.0

Meets or Surpasses Water Conservation Target? Yes Yes

Year

Parameter

Table 3-10.  Comparison of Projected Potable Gross Water Use to Targets
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During the preparation of its own UWMP, DSRSD revisited its projections.  DSRSD 
received input from the cities and counties in its jurisdiction and developers with active 
development projects in its service area.  DSRSD also reviewed and revised water projection 
factors applied to land uses to reflect the results of the District’s water conservation programs 

and the Water Conservation Act of 2009.  DSRSD has revised its potable water demand 
projections to reflect these factors. 
 
The projections provided by DSRSD to Zone 7 are shown in Table 3-11.  The first row of 
projections was included in Zone 7’s 2010 UWMP.  The second row of projections shows the 
revised projections determined during the preparation of this UWMP.  These revised 
projections were provided to Zone 7 prior to adoption of this UWMP. 
 
DSRSD’s projections for recycled water demand are also shown in Table 3-11.   

 

3.4 Water Use Reduction Plan 
Water Code Section 10608.26 

 
DSRSD has a strong commitment to reducing potable water demand through conservation 
and use of recycled water.  DSRSD has been a member of the California Urban Water 
Conservation Council (CUWCC) since 1991.  It has pursued the development of a recycled 
water use program since the early 1990s. 
 
To the fullest extent practical, DSRSD’s water conservation program conforms to water 

conservation best management practices (BMP).  In 2009, CUWCC restructured its BMPs to 

Wholesaler
Contracted 

Volume
2010 2015 2020 2025 2030 2035

Zone 7 Water Agency
1

No Limit
2 10,900 12,900 15,700 18,200 19,800 19,800 

Zone 7 Water Agency
3

No Limit
2 9,300   12,900 16,000 17,500 18,300 18,500 

DSRSD Recycled Water
4 No Limit 1,800 2,500 3,800 4,400 4,500 4,600

Table 3-11.  DSRSD Demand Projections Provided to Wholesale Supplier (AFA) 

(DWR Table 12)

4
DSRSD treats recycled water at its RWTF.  See Section 4.5 for discussion on recycled water production limitations, and 

efforts to expand recycled water production.

1
Provided to Zone 7 Water Agency February 2, 2010.  Incorporated in Zone 7's 2010 UWMP, Table 9-4, adopted 

December 15, 2010. Rounded up to the nearest 100 acre-ft.
2
DSRSD is required to provide Zone 7 five-year water demand projections annually.

3
Revised DSRSD demand projections based on input from Cities and Counties in DSRSD Service Area during preparation 

of DSRSD's 2010 UWMP and implementation of Water Conservation Act requirements. Rounded up to the nearest 100 acre-

ft.
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correlate to the demand management measures (DMMs) identified in the UWMP Act, Water 
Code Section 10631(f).  DSRSD’s current water conservation policies and programs are 

described in Section 6.   
 
Additionally, DSRSD has been delivering recycled water since 1999.  In 2010, it met more 
than 15 percent of its total water demand with recycled water.  DSRSD’s recycled water 

program, along with future projected use, is discussed in Section 4.5. 
 
DSRSD’s current water conservation and recycled water use has been so successful that its 

customers’ daily per capita water use in 2010 is well below the 2020 urban water use target.  
However, much of the conservation achieved may be due to short-term changes in behavior. 
DSRSD anticipates a rebound in demand as customers revert to some of their pre-drought 
water use habits.  Recycled water continues to be part of DSRSD’s plan to permanently 

reduce potable water demand.  As described below, DSRSD has developed strategies and a 
water conservation program to ensure that it maintains compliance with the Water 
Conservation Act of 2009.    

3.4.1 Implementation Plan For Water Conservation Act Of 2009 

 
DSRSD’s plan to implement and maintain the requirements of the Water Conservation Act of 

2009 are part of its Strategic Plan and its Water Conservation Program.   

3.4.1.1 Strategic Plan 

DSRSD’s strategy for complying with the Water Conservation Act of 2009 is woven into its 
Strategic Plan FY 2010-2014, Second Edition, a top level planning document that sets a clear 
direction over all operational aspects of the agency’s mission and serves as a framework for 

decision making.  DSRSD developed a five year Strategic Plan in 2008 and reviews and 
updates it annually.  The DSRSD Board adopted the latest version of the Plan on March 16, 
2010; relevant sections are included in Appendix G of this UWMP. In this plan, DSRSD 
identifies current and future actions, activities, and planning that are needed for continued 
success in operations and management. These elements are incorporated in DSRSD’s 

programs and policies.   
 
Strategic Element #3 addresses management of water supply and recycled water.  The 
District’s overall objective is to ensure sustainable supply by prudently managing all water 

and wastewater resources and by pursuing and securing new water sources.   
 
DSRSD objectives under Strategic Element #3.1, “Water Supply,” are to ensure that 

adequate water supplies of acceptable quality are available for existing and future customers 
and that these supplies are delivered to customers in an environmentally friendly manner 
while achieving the water use reduction mandates imposed by the State of California.  
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DSRSD established the goals listed below and developed work plans associated with these 
goals.21   

 Goal 3.1.1:  Assess the water supply and ability to serve.  

 Goal 3.1.2:  Optimize amount of deliverable water.  

 Goal 3.1.3:  Secure new water supplies.  

 Goal 3.1.4:  Improve water quality.  

 Goal 3.1.5: Permanently reduce potable water demand and move toward achieving 
the mandated 20 percent reduction in water use by 2020.  

 
DSRSD objectives under Strategic Element #3.3, “Recycled Water,” is to maximize the 
beneficial use of recycled water resources, both within the District and throughout the region, 
in order to reduce demand for imported water and thereby increase the reliability of the 
overall water supply.  DSRSD established the goals listed below and developed work plans 
associated with these goals.22   

 Goal 3.3.1:  Secure additional wastewater from other sources.  

 Goal 3.3.2:  Extend recycled water service. 

 Goal 3.3.3:  Promote regional cooperation of recycled water. 
 
During the preparation of this UWMP, DSRSD has been developing an update to its 
Strategic Plan FY 2010-2014, Second Edition.  DSRSD plans to revise Goal 3.1.5 in light of 
its customers’ success in conserving water.  Additionally, DSRSD plans to add the following 
goals to Strategic Elements #3.1 and #3.3. 

 Goal 3.1.6:  Provide adequate water supply. 

 Goal 3.3.4:  Seek financial assistance for recycled water projects. 
 
The proposed revisions are shown in Appendix G. 
 
As indicated by the goals, DSRSD is seeking to increase the overall reliability of its water 
systems and to lessen its reliance on imported water.  When achieved, these goals will 
permanently reduce DSRSD’s potable water demand, expand DSRSD’s water supply, limit 

water supply reliance on the Delta, and meet the 2020 urban water use target.   

3.4.1.2 Water Conservation Program 

DSRSD’s water conservation program includes the DMMs detailed in Section 6.  Its current 
conservation efforts and its water conservation rates were established to address varying 
hydrological conditions, including droughts.  DSRSD plans to maintain its current efforts. 
However, DSRSD must meet the Water Conservation Act of 2009’s mandate to achieve a 

permanent reduction of 20 percent per capita by 2020. Furthermore, DSRSD is directly 
affected by the condition of the Delta, from which DSRSD’s water supply must be pumped.  

The Delta has continued to deteriorate and DSRSD’s water supply has become even less 

                                                 

21. DSRSD, Strategic Plan FY 2010-2014, Second Edition, Updated March 2010, 20-23. 

22. Ibid, p. 25-27. 
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reliable. Work is under way that is intended to correct the decline in the Delta ecosystem and 
that would restore water supply reliability to acceptable levels, but even the most optimistic 
water managers acknowledge that the time frame to implement such a fix is measured in 
decades. For all these reasons, it is important for DSRSD to investigate and implement, as 
appropriate, water conservation efforts that will lead to permanent water use reduction in its 
service area.   

Currently, customers have reduced their water demand by 21.0 percent per account, 
compared to the average water use per account from July 2006 to June 2007, the 12 months 
prior to DSRSD’s request for 10 percent voluntary water use reduction.  In July 2009, 

DSRSD declared a Stage 1 water shortage and asked for 20 percent voluntary water use 
reduction in response to ongoing drought conditions and continued SWP pumping 
restrictions.  Because of its customers’ efforts, DSRSD currently meets and exceeds the 2020 

urban water use target of 163 GPCD; DSRSD’s 2010 potable water demand is 121 GPCD.  If 

DSRSD were to back off its water conservation request at this time, much of the behavioral 
demand reductions that have been gained through the conservation efforts of the last few 
years may be negated. Accordingly, DSRSD plans to maintain the current level of 
conservation as the foundation of a comprehensive water conservation program and build on 
that foundation by investigating and implementing, as appropriate, permanent demand 
reduction programs that are shown to be effective and affordable. 

DSRSD also plans to continue to connect future, planned development projects to recycled 
water in accordance with DSRSD Code Section 3.20.110, Duty to connect—Recycled water 
(included in Appendix H). With this combination, and prudent, incremental implementation 
of demand reduction programs listed below, DSRSD plans to meet and maintain its 2020 
urban water use target through buildout.   

WATER CONSERVATION PROGRAMS 

History has shown that the public responds to every drought by using less water.  However, 
history has also shown that usage rebounds after the drought is over. This indicates that much 
of the measured reduction during a drought is behavioral, not structural.  It is unknown 
whether usage will again rebound after the most recent drought and how that will affect 
DSRSD’s ability to continue meeting its 2020 urban water use target.   

To address this uncertainty, DSRSD plans to continue to monitor the level of customer 
conservation and implement demand reduction measures in response to increasing demand. 
Even if conservation goals continue to be met, DSRSD will continue public outreach and 
education in order to minimize the effects of customer behavior on maintaining the 2020 
urban water use target.  Various possible demand reduction programs are discussed below, 
including some current programs.  The intent is to consider this initial list of programs if it 
becomes necessary to reduce potable water demand. DSRSD will critically evaluate each 
program to determine risk, cost, and potential reduction and prioritize implementation based 
on these three parameters. 

The following programs are in progress. 
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 Recycled Water (structural system):  DSRSD is seeking to expand its recycled water 
distribution system to established, developed areas of Dublin in accordance with 
Strategic Goal 3.3.3.  DSRSD has included the Central Dublin Recycled Water 
Distribution and Retrofit Project in its Capital Improvement Program (CIP) as one of 
several projects created to meet this goal.  This project is under design and staff is 
guardedly optimistic that a $1 million Proposition 84 Implementation Grant will be 
awarded in June 2011. While the federal grant has not been approved, the state grant 
will allow 40 percent of the project to be built, reducing demand by 95 acre feet per 
year (AFA). The remainder of the project, when built, will reduce demand by an 
additional 145 AFA.  

Several other recycled water distribution projects are planned in DSRSD’s CIP.  Staff 

recently submitted a planning grant application to the U.S. Bureau of Reclamation 
(USBR) to extend recycled water distribution to western Dublin and Camp Parks.  
The goal is to bring these projects in service by 2020.  These projects represent 
another 245 AFA in demand reduction. 

 Zone 7 Rebate Program (structural customer):  Zone 7 currently supports a number of 
rebate programs that the District advertises and manages within its service area.  The 
current programs are as follows: 

o High efficiency toilet replacement in residential, multifamily, and commercial 
locations 

o High efficiency urinal replacement in commercial locations 
o High efficiency clothes washing machine replacement in residential locations 
o Large landscape irrigation equipment replacement for audited sites 
o Commercial Ecoblue Cube program 

 
District staff meets monthly with Zone 7 and the other retailers regarding water 
conservation.  As a result of this collaboration, Zone 7 plans to launch the following 
new rebate programs on July 1, 2011: 

o Residential and commercial turf replacement 
o Commercial and residential smart irrigation controllers 
o Direct install high efficiency toilets and urinals for commercial locations 
o Direct install high efficiency toilets for residential locations 
o Residential and commercial replacement of spray irrigation with drip systems 

 

 Smart Irrigation Controllers (structural customer):  The District has installed 17 smart 
irrigation controllers as a test program.  While it will take some time to develop an 
adequate use history to fully evaluate the success, a 9 percent decrease in water use 
was documented between 2009 and 2010.  The benefits of this program probably 
outweigh the risks associated with customer influence and Zone 7 is planning to add 
smart irrigation controllers to the rebate program. 
 

 Efficient Urinals (structural customer):  District staff has been promoting one type of 
low water using urinal system as marketed by Ecoblue as a pilot test.  Staff has 
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concluded that it is a low cost way to save water.  The Ecoblue Cube product, and 
potentially other similar products, also provides a strong conservation message on a 
regular basis to the male population.  Zone 7 also provides rebates for high efficiency 
urinals. 

 Landscape Audits (behavioral):  District staff performs residential landscape audits 
when requested and Zone 7 funded two large landscape audits in the District service 
area.  Residential landscape audits do not directly return a large water use reduction, 
but audits are excellent customer outreach opportunities for water conservation in 
general and should be undertaken to the limit of staff availability.  The initial large 
landscape audits by Zone 7 were disappointing and Zone 7 is retooling the program 
for July 2011.  Many of the large landscape irrigators already practice good demand 
management. 

The following programs may be considered for implementation in the future. 
 

 Turf Replacement (structural customer):  Review of turf replacement programs in the 
Bay Area indicates that they are a reasonably cost-effective way to reduce water use.  
Replacement would require water wise planting, mulching, and drip irrigation.  While 
there is some customer influence (the turf could be replaced by the owner at some 
future date), the risk is low enough to consider this structural reduction in water use.  
The risk can be partially mitigated through recorded deed restrictions. Zone 7 is 
planning to launch a residential and commercial turf replacement rebate on July 1, 
2011. 

 

 City Ordinances (structural system):  The District may partner with the cities of 
Dublin and San Ramon to enact other water saving ordinances.  One example is 
replacement of fixtures with high efficiency fixtures upon sale of property.  Another 
is updating landscape ordinances to reduce demand, such as by minimizing turf, and 
requiring water wise planting, mulching, and drip irrigation. 

 

 Water Budgets (behavioral):  One BMP is to establish water budgets for landscape 
accounts.  Customers would be surcharged for exceeding their water budget, and any 
funds collected could be used to support other conservation activities. 

 

 Residential Recycled Irrigation (structural system):  Irrigation of front landscaping 
with recycled water on residential lots can be permitted and is practiced in a few 
locations around the state.  In general, unless recycled water is already adjacent to the 
neighborhood, the demand may not be adequate to justify the capital investment.  
However, where it is available, it is cost effective.  It may be much more cost 
effective in retrofit areas of the District with larger lots.  The FYE 2012 CIP budget 
contains funds to develop a pilot single family recycled water program. 

 Graywater (behavioral):  Regulations and standards are in place for graywater 
systems and a number of companies now sell graywater systems for homes.  These 
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systems are very expensive for the quantity of water saved.  The systems are 
maintained by the homeowner; if maintenance is not done properly, the systems can 
become a health risk.  Because of the high risk and low economic return, staff 
recommends that the District not invest in graywater systems.  However, the District 
should make available information on the proper installation and maintenance of 
graywater systems to any interested customers. 

 Rain Water Capture (behavioral):  A number of companies now install rain water 
capture systems.  Given the local climate and cost of these systems, the unit cost of 
water is extremely high.  These systems also need a high level of customer 
monitoring for proper operation.  Because of the low economic return, staff 
recommends that the District not invest in rain water capture systems.  However, the 
District should make available information regarding the proper installation and 
operation of rain water capture systems to any interested customers. 

PUBLIC OUTREACH 

Ongoing public outreach is critical to the water conservation program.  The distribution of in-
home water saving devices is primarily structural.  Outreach is also beneficial in changing 
customer habits, which also become structural.  Marketing the available rebate programs 
through outreach will also result in structural changes.  Finally, an aggressive outreach 
program minimizes the risk of reduction measures being eroded over time by customer 
influence.  The risk associated with both behavioral and customer influenced structural 
measures needs to be considered when allocating DSRSD funds to a particular measure.  
Even if conservation goals continue to be met, DSRSD will continue public outreach and 
education in order to minimize the effects of customer behavior on maintaining the 2020 
urban water use target.   

3.4.2 Economic Impacts 

DSRSD’s current water conservation program targets all customer sectors in various ways, 
and its recycled water program targets new development projects and high irrigation water 
uses.  Funding for these programs is equitably allocated to those who benefit from them.  In 
selecting new programs needed to maintain its 2020 urban water use target, DSRSD plans to 
continue its current policy of not placing a disproportionate burden on any customer sector. 
 
Expanding DSRSD’s recycled water distribution system to established areas of Dublin, 

which may reduce potable water demand by more than 500 AFA, is the most promising 
permanent reduction program.  As discussed in Section 4.5.6, DSRSD plans to expand its 
recycled water distribution system to connect high demand landscape irrigation systems in 
the established areas in Dublin, home to federal facilities and Alameda County properties.  
Because construction will occur in existing streets and site retrofits are required, cost will be 
higher than for new construction.  DSRSD is seeking funding assistance from stakeholders in 
the region and the state.  Funding from these stakeholders will reduce cost for DSRSD 
customers, who will get the benefit of increased water supply reliability and reduced 
dependence on imported water.  Possible funding sources are described below. 
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 Federal grants:  Through the U.S. Bureau of Reclamation, the federal government is a 
stakeholder in California’s water supply, including the Delta.  DSRSD is seeking 

Title XVI federal grant funding from the U.S. Bureau of Reclamation for the 
expansion of the recycled water distribution system and the recycled water treatment 
facilities.  The federal grant is limited to 25 percent of the total cost of the project. 

 State grant:  DSRSD is seeking a Proposition 84 Round 1 Implementation Grant for 
the extension of recycled water to the central Dublin area.  DSRSD must match 25 
percent of the grant. 

 Zone 7:  Removing existing water demand from DSRSD’s potable water system 

extends Zone 7’s water supply.  DSRSD is negotiating with Zone 7 to allow the resale 

of the water meter capacities for existing sites that are retrofitted with recycled water.  
Resale income would finance the onsite retrofit work that is not an allowed cost under 
a state or federal grant. 

 Cities of Dublin and San Ramon:  Economic development of the cities in DSRSD’s 

service area depends on DSRSD’s ability to provide adequate water supply.  DSRSD 

may collaborate with the cities to fund its water conservation program by 
implementing a water demand offset fee. This fee would fund structural 
improvements, including recycled water retrofit projects. The fee would be related to 
the water demand imposed by a proposed development or be incorporated in its rates 
as a way to increase reliability for current customers.  The fee would be related to and 
proportional with the extent of water conservation incorporated into development 
project plans. 

 
As discussed in Section 4, DSRSD is limited by its contract with Zone 7 in seeking other 
supplies.  DSRSD may, however, expand the use of recycled water.  Thus, DSRSD has been 
aggressive in encouraging and requiring the use of recycled water. New developments are 
required to use recycled water in accordance with DSRSD Code Section 3.20.110, Duty to 
connect—Recycled water.  By doing so, the development community benefits because 
potable water supplies are extended for their projects.  To avoid undue burden to the 
development community, DSRSD has implemented financial incentives, which are discussed 
in detail in Section 4.5.7.  By connecting to recycled water, new development applicants 
achieve significant financial savings. They need smaller potable water meters—thereby 
reducing DSRSD and Zone 7 water connection fees—and are not required to pay Zone 7 
connection fees for their recycled water meters.  Additionally, recycled water rates are 
currently 11 percent less than potable water rates, providing further incentive for new and 
existing customers to use recycled water. 

3.4.3 Impact to Federal Facilities 

The U.S. Army Reserve Parks Reserve Forces Training Area (Camp Parks) and the Federal 
Bureau of Prisons Federal Correctional Institution in Dublin (FCI) are part of DSRSD’s 

service area and are adjacent to each other.  These facilities are subject to Executive Orders 
13423 and 13514.   
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Executive Order (EO) 13423, Strengthening Federal Environmental, Energy, and 

Transportation Management, was signed by President Bush on January 24, 2007. EO 13423 
instructs Federal agencies to conduct their environmental, transportation, and energy-related 
activities under the law in support of their respective missions in an environmentally, 
economically and fiscally sound, integrated, continuously improving, efficient, and 
sustainable manner. As part of EO 13423, a goal was set for water conservation.23  The 
Department of Energy (DOE) prepared a supplemental guide for implementing EO 13423, 
Establishing Baseline and Meeting Water Conservation Goals of Executive Order 13423 (see 
Appendix I).  This guide was used as a reference for EO 13514. 
 
EO 13514, Federal Leadership in Environmental, Energy, and Economic Performance, was 
signed by President Obama on October 5, 2009. This EO expands on the energy reduction 
and environmental performance requirements for federal agencies identified in EO 13423.  
EO 13514 laid out a numerical target of 26 percent total reduction of potable water use by 
2020 (based on federal fiscal year 2007 baseline water use) and a numerical target of 20 
percent reduction of total industrial, landscaping, and agricultural water use (based on federal 
fiscal year 2010 baseline water use).  Furthermore, it called for the implementation of water 
management strategies including the use of water-efficient and low-flow fixtures.24 
 

Water conservation baselines and targets are based on annual potable water use divided by 
total gross square feet of the building or facility.25 Federal agencies are encouraged to 
participate in local water utilities incentive programs.26 Both the U.S. Army Reserve and the 
Federal Bureau of Prisons are eligible for various water conservation programs currently 
offered by DSRSD. 
 
The Camp Parks area is currently undergoing redevelopment as funding is available.  
DSRSD and the U.S. Army Reserve representatives have coordinated in developing a master 
plan for the Camp Parks area, which includes planning for potable and recycled water 
facilities.  Water demands for the buildout of Camp Parks facilities have been included in 
DSRSD’s water demand projections.  DSRSD’s estimated demand for Camp Parks is based 

on efficient water use as required by EO 13423 and EO 13514.  Still, overall water demand 
for Camp Parks is expected to increase because of expansion in accordance with its master 
plan.  To assist the U.S. Army Reserve in meeting its goal to reduce potable water demand, 
DSRSD plans to extend its recycled water distribution system to Camp Parks. 
 

                                                 

23. Bush, George W., Executive Order 13423, Strengthening Federal Environmental, Energy, and 

Transportation Management, January 24, 2007. 

24. Obama, Barack, Executive Order 13514, Federal Leadership in Environmental, Energy, and Economic 

Performance, October 5, 2009.  

25. Department of Energy, Federal Energy Management Program, Establishing Baseline and Meeting Water 

Conservation Goals of Executive Order 13423, January 2008, p.4.    

26. Ibid, p. 9. 
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FCI water demand is also included in DSRSD projections.  DSRSD does not expect 
significant expansion of the facilities and anticipates some reduction in FCI’s water demand.  

Similarly, to assist FCI in meeting its goal to reduce potable water demand, DSRSD plans to 
extend its recycled water distribution system to FCI. 
 
The schedule for the extension of recycled water facilities to Camp Parks and FCI and the 
retrofit of facilities are dependent on DSRSD’s acquisition of funding as described above.  

3.4.4 Overall Community Impact 

Ensuring adequate water supply and reliability while minimizing cost for its customers is an 
important part of DSRSD’s Strategic Plan.  The communities that DSRSD serves have 
approved planned developments that will increase service area population by 50 percent 
between 2010 and 2030 (buildout), and increase total water demand by 113 percent between 
2010 and 2035.   
 
In response to the needs of approved planned development, DSRSD expanded its potable 
water and recycled water systems over the past 15 years.  The expansion was funded by 
bonds and loans, to be paid by fees for future connections. If the water supply is inadequate, 
future planned developments will not be built and DSRSD will not receive adequate revenues 
from connection fees to retire the debt.  Existing rate payers would end up paying for the debt 
if buildout as planned does not occur.   
 
DSRSD recognizes this potential adverse economic impact to the communities it serves.  By 
aggressively reducing potable water demand through conservation and use of recycled water, 
DSRSD is helping to minimize this risk of added economic impact on the communities it 
serves. 
 



S E C T I O N  4      S Y S T E M  S U P P L I E S  Page 73 

DSRSD 2010 UWMP 

 

4.0   System Supplies 
 
The sources of water available to DSRSD are described in this section, along with source 
limitations (physical or regulatory), water quality, and water exchange opportunities. The 
discussion covers the sources of water that DSRSD and Zone 7, DSRSD’s water wholesaler, 

view as their water supply portfolio and planned future projects intended to increase water 
supply and reliability and improve water quality.   
 
DSRSD receives its water supply from Zone 7.  Under its agreement with Zone 7, DSRSD is 
limited in developing other water supply sources.  DSRSD must defer to Zone 7 in 
maintaining its current water supplies and seeking water supply opportunities.  Zone 7’s 

discussion of water supply that was included in its UWMP (adopted December 15, 2010) is 
referenced in this UWMP, and applicable sections have been incorporated herein. 

 

4.1 Water Sources 
Water Code Section 10631(b) 

DSRSD obtains its water supply from Zone 7.  Zone 7 is a multi-purpose agency that 
oversees water-related issues in the Livermore-Amador Valley. Zone 7 is a State Water 
Project contractor that wholesales treated water to four retail water agencies (DSRSD, City of 
Livermore, City of Pleasanton, and California Water Service Company-Livermore), retails 
non-potable water supplies for irrigated agricultural use, retails treated water to several direct 
customers, provides and maintains flood control facilities, and manages groundwater and 
surface water supplies in its service area.  DSRSD’s water contract and supply from Zone 7 

are discussed in Section 4.1.1.  DSRSD has a groundwater pumping quota (GPQ) of 645 
AFA in the Livermore Valley Main Groundwater Basin (Main Basin), which Zone 7 pumps 
on DSRSD’s behalf as part of its water contract.  This groundwater supply is discussed 

briefly in 4.1.3 and in detail in Section 4.2.  

DSRSD’s water supply is augmented with recycled water from its Recycled Water Treatment 
Facilities (RWTF).  DSRSD owns and operates a wastewater treatment plant that treats 
wastewater from Dublin, South San Ramon, and Pleasanton. The wastewater treatment plant 
includes conventional secondary treatment facilities, as well as tertiary and advanced 
recycled water treatment facilities.  The DSRSD-EBMUD Recycled Water Authority 
(DERWA) operates the San Ramon Valley Recycled Water Program (SRVRWP), a multi-
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phased project which distributes recycled water from the RWTF to portions of DSRSD’s and 

EBMUD’s service areas.  DSRSD’s recycled water production and distribution is discussed 

briefly in Section 4.1.4 and in detail in Section 4.5. 

DSRSD’s current and projected water supply from the above mentioned sources are shown in 
Table 4-1.  DSRSD provided Zone 7 with a potable water demand request for 2010 and water 
demand projections for future years.  The water supply sources are discussed in more detail 
in the following sections.   

4.1.1 DSRSD Water Supply from Zone 7 

Zone 7 and DSRSD entered into the current contract for a Municipal and Industrial Water 
Supply on August 23, 1994. The contract has a 30-year term and is intended to ensure an 
equitable, reliable, and high quality water service for DSRSD’s customers. It improved the 

water supply for existing DSRSD customers and set the stage upon which DSRSD would be 
able to provide service to future customers. The current contract is expected to be renewed 
beyond 2024 with substantially similar provisions.  Some of the key provisions of the 
contract include the following: 

 Service Area:  DSRSD has sole discretion to expand its service area. However, Zone 
7 water cannot be used outside of the Zone 7 territory unless Zone 7 finds that 
providing water to such areas is in its best interest. 

 Water Supply:  DSRSD shall purchase from Zone 7 all water required by DSRSD for 
use within DSRSD’s service area, except that DSRSD may extract groundwater per 

Water purchased from:

Wholesaler 

supplied 

volume

Zone 7 Water Agency
1 Yes 8,655 12,255 15,355 16,855 17,655 17,855

Zone 7 Water Agency - 

Groundwater
2 Yes 645 645 645 645 645 645

DSRSD - Recycled Water
3 Yes 1,729 2,481 3,735 4,305 4,417 4,529

11,029 15,381 19,735 21,805 22,717 23,029

3
 DSRSD 's RWTF provides recycled water supply and DERWA distributes recycled water to DSRSD and EBMUD.  

Recycled water supply listed herein is DSRSD's portion only. 

Table 4-1.  Current and Projected Water Supplies (AFA)  (DWR Table 16)

 Water Supply Sources

Total

2
 DSRSD's GPQ, pumped by Zone 7 on DSRSD's behalf by contract.

2010 2015 2020 2025 2030 2035

1
 Volumes shown are actual 2010 purchase and projected purchases in the future. Volumes do not include DSRSD's GPQ.
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the contract provisions or obtain water from “Other Sources” as defined in the 

contract27. 

 Water Quality:  Zone 7 will endeavor to provide water that is aesthetically acceptable 
to all retailers and will blend the different sources of water available to it within its 
operational capabilities so as to provide water of approximately equal quality to all 
customers.  

 Groundwater Pumping:  DSRSD’s Groundwater Pumping Quota was maintained at 

645 AFA of withdrawals from the Main Basin. Zone 7 pumps this groundwater from 
the Main Basin on DSRSD’s behalf.  Withdrawals from the fringe basin are unlimited 

and can be used at DSRSD’s discretion. 

 Carryover of Pumping Quota:  The contract provides for a limited carryover of 
unused pumping quota from one year to another. 

 Transfer of Pumping Quota:  The four retailers served by Zone 7 can voluntarily 
transfer their pumping quotas between or among themselves. 

 Recycled Water:  Recycled water is considered to be an “Other Source” of water that 
DSRSD can use at will. 

 Delivery Schedule:  DSRSD shall submit in writing to Zone 7 a preliminary water 
delivery schedule indicating the anticipated quantity of treated water required by 
DSRSD during each month of the succeeding five calendar years and the anticipated 
peak day treated demand from Zone 7 for each such year. Zone 7 shall review such 
schedule, and after consultation with DSRSD, shall approve such schedule in a timely 
manner or make revisions as necessary to make such deliveries. 

In February 2000, the contract was amended to expand DSRSD’s service area to include the 

Dougherty Valley area and special provisions were added regarding supplying water to 
Dougherty Valley.  A copy of the water supply contract and amendment is provided in 
Appendix E of this UWMP.  

4.1.2 Zone 7 Water Supply Sources  

Zone 7 uses a combination of water supplies and water storage facilities to meet its 
customers’ water demands. These include the following: 

                                                 

27. Water from “Other Sources” includes:  a) water received for fire flow or fire storage requirements or other 

emergency purposes; b) water necessary to meet DSRSD’s treated water needs as a result of Zone 7’s non-
compliance with state and federal drinking water requirements; c) water necessary to meet DSRSD’s 

requirements should Zone 7 be unable to deliver the quantity of treated water necessary to satisfy the 
requirements of DSRSD; d) groundwater extracted within Zone 7’s boundary, but outside the Main Basin, 

provided said extraction does not cause an adverse impact on the Main Basin; f) the source water is recycled 
water from DSRSD’s or another contractor’s treated wastewater. 
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 Imported surface water from the State Water Project (SWP); 

 Imported surface water transferred from the Byron Bethany Irrigation District 
(BBID); 

 Local surface water runoff captured in Del Valle Reservoir; 

 Local groundwater extracted from the Livermore Valley Groundwater Main Basin;  

 Local storage in the Chain-of-Lakes; and 

 Non-local groundwater storage in the Semitropic Water Storage District and Cawelo 
Water District.  

Zone 7’s water supply sources and storage options are discussed in detail in Section 5 of its 
2010 UWMP.  Sections 4.1.2.1 through 4.1.2.4 are excerpted from Zone 7’s 2010 UWMP, 

Section 5.   

4.1.2.1 Imported Surface Water Supply28 

Imported surface water is by far Zone 7’s largest water source, providing over 80 percent 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. 

4.1.2.1.1 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.  

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 4.1.2.3 Local 
Storage) or to fill non-local storage. 

Table A Allocation 

                                                 

28. Zone 7 Water Agency, 2010 Urban Water Management Plan, Section 5.1, pages 5-1 – 5-3. 
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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 2009
29 that estimates a long-term average yield of 60 percent 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 percent) 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. 

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 2009, the projected yield 
from Article 21 is very low and does not represent a significant water supply for Zone 7. 

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.     

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 

                                                 

29.  DWR, State Water Project Delivery Reliability Report for 2009, 2010, 
http://baydeltaoffice.water.ca.gov/swpreliability/index.cfm.  
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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.     

4.1.2.1.2 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, 

1914.30 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.  

4.1.2.2 Local Surface Water Runoff31 

Zone 7, along with Alameda County Water District (ACWD), has water right permits to 
divert flows from Arroyo del Valle.32 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. In late 
summer/early fall, DWR typically lowers lake levels in anticipation of runoff from winter 
storm events, 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 200833 indicates that the 
median inflow available to Zone 7 is approximately 7,300 AFA. 

4.1.2.3 Local Storage34 

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. 

                                                 

30. Mountain House Community Services District, Mountain House Master Plan, 1994. 

31. Zone 7 Water Agency, 2010 Urban Water Management Plan, Section 5.2, pages 5-3 – 5-4. 

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. Data gaps were filled using correlations with local rainfall. 

34. Zone 7 Water Agency, 2010 Urban Water Management Plan, Section 5.3, pages 5-3 - 5-4. 
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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.  

LIVERMORE VALLEY GROUNDWATER BASIN 

Zone 7 overlies the Livermore Valley Groundwater Basin (Main Basin); the Main Basin is 
the portion of the Livermore Valley Groundwater Basin that contains high-yielding aquifers 
and good quality groundwater.35 (The Main Basin is not adjudicated.)  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)36, which was included as a CD 
attachment in Zone 7’s 2010 UWMP. Chapter 6 of Zone 7’s 2010 UWMP 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.37 Zone 7 established historic lows 
based on the lowest measured groundwater elevations in various wells in the Main Basin; 
historic lows correspond to a groundwater storage volume of about 128,000 AF.38 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.   

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.  

                                                 

35. Zone 7 Water Agency, Annual Report for the Groundwater Management Program – 2008 Water Year. May 
2009. 

36. Jones & Stokes, 2005. Groundwater Management Plan for Livermore-Amador Valley Groundwater Basin.  

37. Zone 7 Water Agency, Annual Report for the Groundwater Management Program – 2008 Water Year. May 
2009. 

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

4.1.2.4 Non-Local Storage39 

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.  

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 conditions. During non-drought periods, Zone 7 can put up to 5,883 AFA into 
the Semitropic groundwater bank. Note that a 10 percent 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. 

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 

                                                 

39. Zone 7 Water Agency, 2010 Urban Water Management Plan, Section 5.4, pages 5-5 - 5-6. 
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bank.40  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.  

4.1.2.5 Total Zone 7 Supply and Storage41 

Zone 7’s existing water supply sources and storage options are summarized in Tables 4-2 and 
Table 4-3. The quantities listed in Table 4-2 for water supply sources 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 4-3. 
 

                                                 

40. Zone 7 only gets storage credit for 50percent 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 AF divided by 2). 

41. Zone 7 Water Agency, 2010 Urban Water Management Plan, Section 5.5, pages 5-6 – 5-7. 

Wholesale Sources
Contracted 

Volume
2015 2020 2025 2030 2035

SWP-Table A
2 80,619 51,400 51,400 51,400 51,400 51,400

SWP - Yuba Accord
3 No fixed cap 145 145 145 0 0

BBID
4 5,000 4,500 4,500 4,500 4,500 4,500

Arroyo Del Valle
5 30,000 7,100 7,100 7,100 7,100 7,100

63,145 63,145 63,145 63,000 63,000

5
Zone 7, along with Alameda County Water District (ACWD), has a water right permit [Permit 11319 

(Application 17002)] to divert runoff from Arroyo del Valle.  Inflows to Lake Del Valle, after accounting for 

permit conditions, are equally divided between Zone 7 and ACWD.  The two agencies' diversions cannot 

exceed 60,000 AFA.  Planned water source volume is based on inflow date (actual and estimated) and existing 

diversion or falility limitations.  The median supply available is approximatly 7,100 AF.

Table 4-2.  Wholesale Supplies — Zone 7 Water Agency Existing and 

Planned Sources of Water  Supply in Normal Years (AFA)
1 

(DWR Table 17)

1
Normal water years are defined as the median yield for Zone 7's 2010 UWMP.  The table does not show 

groundwater pumping from the Main Basin as it represents water stored from the sources already listed 

above.
2

The amount listed here is the projected median yield, after correcting for carryover, in the 2009 State Water 

Project Delivery Reliability Report.

3
The Yuba Accord contract ends in 2025.

4
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.

Imported Surface Water

Local Runoff

Total Wholesale Water Supply
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In accordance with its reliability policy, which is included as Appendix J in this UWMP, 
Zone 7 continues to explore other options for acquiring additional future water supplies.  
These opportunities include water transfer opportunities, desalination, and other future 
projects.  These future water supply opportunities are discussed in Sections 4.3, 4.4, and 4.6, 
respectively. 
 

Table 4-3. Zone 7’s Water Storage Options 

Storage Option 

Water in Storage 

through April 

2010
1 

(AF) 

Total Storage 

Capacity (AF) 

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 162,000 331,500 
1As 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 AF as of April 2010. 
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4.1.3  DSRSD Groundwater Supply 
Water Code Section 10631(b) 

 

DSRSD does not itself extract groundwater as a water supply.  In accordance with their water 
supply agreement, Zone 7 pumps DSRSD’s groundwater supply from local storage, as 
described in Section 4.1.2.3. 

Zone 7 administers oversight of the local groundwater basin, the Livermore Valley 
Groundwater Basin as part of its Groundwater Management Program. The Main Basin is the 
portion of the Livermore Valley Groundwater Basin that has high yields and good quality 
groundwater.  DSRSD, the California Water Service Company-Livermore, and the cities of 
Livermore and Pleasanton, through agreements with Zone 7, have mutually agreed to limit 
their extraction from the Main Basin to a combined quantity of approximately 7,200 AFA, 
about 54 percent of the long-term sustainable yield of the Main Basin.  This agreement, along 
with Zone 7’s other groundwater management activities, keeps the groundwater budget 
essentially in balance under average hydrologic conditions.42  Each of these retailers has a 
groundwater pumping quota (known as their GPQ). DSRSD’s GPQ is 645 AFA.  In 
accordance with its agreement with Zone 7, DSRSD may obtain groundwater in excess of its 
GPQ if it pays a recharge fee to Zone 7.  

In Figure 4-1, the Main Basin and well field locations are shown relative to DSRSD’s service 

area.  Currently, the DSRSD groundwater supply (GPQ) is pumped by Zone 7 for DSRSD 
from a Zone 7 installed well in the Mocho well field, Mocho No. 4. This well was 
constructed on DSRSD property (previously Camp Parks property) under a 2002 agreement 
between DSRSD and Zone 7 whereby DSRSD provided Zone 7 with access, Zone 7 paid all 
of the costs for the well, pump and building, and DSRSD has the annual option of requesting 
that Zone 7 pump and provide DSRSD’s GPQ at a cost of only power, chemical and some 
other incidental charges.  Groundwater from Mocho No. 4 is blended with water from other 
Zone 7 water supplies and is delivered to DSRSD to meet its total water demand.     

In addition to groundwater from the Main Basin, DSRSD may extract water above the 645 
AFA Main Basin GPQ from areas outside the Main Basin (the fringe subbasin). Water can be 
pumped from the Fringe Basin as long as this groundwater extraction does not have adverse 
effects on the Main Basin. In the past, DSRSD pumped water from the fringe subbasin when 
it owned wells along Dublin Boulevard. However, pumping from the fringe subbasin was 
abandoned in 1980 due to water quality issues and pumping costs.  Groundwater supply 
through Zone 7 is further discussed in Section 4.2. 

 

                                                 

42. DWR Bulletin 118, Livermore Valley Groundwater Basin Description, last updated February 27, 2004. 
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4.1.4 Recycled Water Supply 

DSRSD currently treats and distributes recycled water to water customers in its service area.  
Recycled water is produced from DSRSD’s regional wastewater treatment facilities.  
DSRSD’s water recycling efforts are discussed in detail in Section 4.5. 

DSRSD began its recycled water program in the early 1990’s by adopting Resolution No. 42-
92 in August 1992. The resolution set priorities and policies for the use and promotion of 
recycled water service within and outside DSRSD’s water service area. The policies were 
intended to assist DSRSD achieve the following objectives: 

 Promote, produce, sell and deliver recycled water to retail and wholesale customers; 

 Manage the San Ramon Valley Recycled Water Program on an equitable and self-
supporting basis; 

 Work with others to develop ordinances and guidelines to encourage the use of 
recycled water; 

 Develop local regulations and standards to ensure the safe and beneficial use of 
recycled water; and 

 Conduct public information and customer service programs to ensure that the public 
has an appropriate understanding of recycled water, including the benefits of using 
recycled water. 

DSRSD then adopted the “Water Recycling Business Plan Framework” in 1993, to establish 
the DSRSD Recycled Water Enterprise. Since that time, recycled water has been an 
important part of water planning at DSRSD. In that same year, the City of Dublin certified an 
environmental impact report (EIR) for the Eastern Dublin General Plan Amendment and 

Specific Plan. The DSRSD service plan for eastern Dublin is predicated upon the use of 
recycled water for landscape irrigation as summarized in the EIR and subsequent annexation 
documentation. Potable water supply requests to Zone 7 by DSRSD for Eastern Dublin under 
the “Contract between Zone 7 and DSRSD for a Municipal & Industrial Water Supply,” are 
the net of the eastern Dublin total water demands less the recycled water to be provided by 
DSRSD. 

DSRSD and EBMUD formed a joint powers authority, the DSRSD-EBMUD Recycled Water 
Authority (DERWA), in 1995.  DERWA’s mission is to provide a safe, reliable, and 

consistent supply of recycled water, and to maximize the amount of recycled water delivered 
for non-potable use. DERWA operates the San Ramon Valley Recycled Water Program 
(SRVRWP), a multi-phased project to supply recycled water from DSRSD’s Recycled Water 

Treatment Facility (RWTF) to portions of DSRSD’s and EBMUD’s service areas. Additional 

discussion of DERWA is provided in Section 4.5.  

In 1995, DSRSD also committed to providing water to Dougherty Valley. The DSRSD 
service plan for Dougherty Valley is also predicated upon the use of recycled water for 
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landscape irrigation. The amount of potable water purchased for Dougherty Valley is the net 
of the Dougherty Valley total water demands less the recycled water to be provided by 
DSRSD. 

In April 1998, DSRSD adopted Ordinance No. 280 which established a Recycled Water Use 
Zone within DSRSD’s service area, consisting of all areas then receiving potable water 
services and those additional areas designated for such service. In April 2004, this ordinance 
was repealed and replaced by Ordinance No. 301 which formally established the rules and 
regulations governing the use of recycled water within DSRSD’s service area. See Section 
4.5 for additional discussion of this ordinance. A copy of Ordinance No. 301 is provided in 
Appendix K.  In November 2010, when DSRSD recodified its code, DSRSD incorporated 
Ordinance No. 301 into the DSRSD Code and added DSRSD Code Section 3.20.110, Duty to 
connect—Recycled water (included in Appendix H), which requires that new development in 
DSRSD’s water service area connect to recycled water for appropriate irrigation uses.   

In 2005, DSRSD adopted a Water Master Plan that established Board policy as to the 
quantity of recycled water the District was looking to develop and deliver to customers 
within the District’s water service area. The total quantity of recycled water that DSRSD 

planned to deliver through buildout was estimated to be approximately 3,700 AFA (or 3.3 
million gallons per day, mgd).   

 

4.2 Groundwater 
Water Code Section 10631(b) 

 
As stated in Section 4.1.1, DSRSD’s water supply contract with Zone 7 provides that 

DSRSD shall purchase from Zone 7 all water required by DSRSD for use within DSRSD’s 

service area, except that DSRSD may extract groundwater per the contract provisions or 
obtain water from “Other Sources” as defined in the contract. DSRSD does not itself extract 

groundwater as a water supply. By contract, Zone 7 conducts this groundwater pumping 
operation as part of providing water supply services to DSRSD.  This groundwater supply is 
then blended with water from Zone 7’s other water supply sources and delivered to DSRSD.   
 
The volume of groundwater pumped by Zone 7 for DSRSD from 2006 to 2010 is shown in 
Table 4-4.  The volume of groundwater projected to be pumped by Zone 7 for future DSRSD 
water supply is shown in Table 4-5.  Historically, DSRSD’s groundwater supply demand has 

been constant. 
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In accordance with their water supply contract, DSRSD defers to Zone 7 in maintaining 
current groundwater resources and in developing future groundwater resources.  Zone 7 
administers oversight of the local groundwater basin, the Livermore Valley Groundwater 
Basin.  The Main Basin portion contains high-yielding aquifers and good quality 
groundwater. 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.  The groundwater aquifer is naturally and artificially 
recharged using surface water, as described in Section 4.1.2.   
 
Section 6 of Zone 7’s 2010 UWMP provides more details on the Main Basin and its 

operation.  The discussions below regarding the management of the local groundwater basin 
are directly excerpted from portions of Zone 7’s 2010 UWMP, Section 6. Zone 7 submitted 
its Groundwater Management Plan (GMP) as part of its UWMP. 

4.2.1 The Livermore Valley Groundwater Basin43 
Water Code Section 10631(b)(2) 

 

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, 

                                                 

43. Zone 7 Water Agency, 2010 Urban Water Management Plan, Section 6.1, page 6-1. 

Basin name
Metered or 

Unmetered
2006 2007 2008 2009 2010

Main Basin, Livermore Valley Metered 645 645 645 645 645

645 645 645 645 645

5.7% 4.8% 4.8% 5.3% 5.5%

 Table 4-4. Groundwater — Volume Pumped by Zone 7 

on DSRSD's Behalf (AFA) (DWR Table 18)

Total groundwater pumped

Groundwater as a percent

of total water supply

Basin name(s) 2015 2020 2025 2030 2035

Main Basin, Livermore Valley 645 645 645 645 645

Total groundwater pumped 645 645 645 645 645

Percent of total water supply 4.19% 3.27% 2.96% 2.84% 2.80%

Table 4-5.  Groundwater — Volume Projected to be Pumped by Zone 7 

on DSRSD's Behalf (AFA) (DWR Table 19)
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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 de 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 2 sub-basins.  

4.2.2 Groundwater Quantity44 

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 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.  Zone 7’s goal is maintain 128,000 AF of groundwater at all times, as 

discussed below.      

4.2.2.1 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 began regulating municipal pumping by contractually establishing GPQ as 
discussed further below.  

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.  

4.2.2.2 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 

                                                 

44. Ibid, Section 6.2, page 6-2 – 6-5. 
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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 percent 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 [Livermore District] (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 retailer45.  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.  

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 4.2.3, 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. 

4.2.3 Groundwater Quality46 

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 

                                                 

45. The GPQs in acre-feet are as follows: Cal Water – 3,069, DSRSD – 645, Livermore – 31, and Pleasanton – 
3,500.  

46. Zone 7 Water Agency, 2010 Urban Water Management Plan, Section 6.3, page 6-8. 
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levels over the last few decades. To address this problem, Zone 7 developed a Salt 
Management Plan (SMP)47, 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 of Zone 7’s 2010 UWMP) 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, 20 percent of the recycled water produced in the service area was applied over the 
Main Basin48. 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 80 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 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 Year
49.   

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 salts50 from the Main Basin and the delivery of treated water with 
reduced TDS and hardness levels to Zone 7’s customers.  

                                                 

47. Zone 7 Water Agency, Salt Management Plan, 2004. 

48. Zone 7 Water Agency, Groundwater Management Program – 2009 Water Year, 2010. 

49. Ibid. 

50. 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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4.2.4 Future Opportunities 

Zone 7 plans to augment its current groundwater in-stream recharge capacity with off-stream 
recharge using the future Chain of Lakes facilities. 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 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.51 

Additionally, Zone 7 has developed options to increase groundwater recharge capacity.   At 
the time of preparation of this UWMP, Zone 7 is preparing its 2011 Water Supply Evaluation 
(WSE) to be released mid-2011.  In the WSE, Zone 7 has evaluated an extensive list of 
potential water supply options.  A copy of this list is included as Appendix L.  In addition to 
options in expanding its water supply, Zone 7 has developed options to increase groundwater 
recharge capacity as shown on Page 6 of Appendix L.52  

 

4.3 Water Transfer Opportunities 
Water Code Section 10631(d) 

 

DSRSD does not plan to pursue water exchanges because, by contract with Zone 7, DSRSD 
may not pursue water transfers.  In Table 4-6, DSRSD’s opportunities for planned or 

potential future water exchanges are reflected.  DSRSD defers to Zone 7 in maintaining its 
current water transfer supplies and seeking water transfer opportunities.   

Zone 7’s existing water transfer supply sources and non-local storage options are discussed 
in detail in Section 8 of Zone 7’s 2010 UWMP.  Zone 7’s imported water supply sources are 

primarily based on existing water transfer agreements; these sources are described in Section 

                                                 

51. Zone 7 Water Agency, 2010 Urban Water Management Plan, Section 6.2.1, page 6-3. 

52. Zone 7 Water Agency, 2011 Water Supply Evaluation, (2011, in progress), Table x. 
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4.1.2.  These sources include SWP Table A, Byron Bethany Irrigation District long term 
water transfer contact, and Yuba Accord water transfer.    

In its 2011 WSE, Zone 7 considers water transfer opportunities as part of its potential water 
supply options—included in this UWMP as Appendix L, Pages 1 and 2.53  One opportunity is 
a long-term or permanent transfer of non-State Water Project water.  This transfer 
opportunity is discussed in Section 11.2.2 of Zone 7’s 2010 UWMP. Zone 7 is investigating 
possible opportunities for permanent water transfers or long-term leases from a non-State 
Water Project (SWP) contractor. This transaction would be similar to the contract Zone 7 
holds with the Byron Bethany Irrigation District, which is a 20-year contract, renewable 
every five years up to a total of 30 years. However, unlike the water from the BBID contract, 
which is delivered through the South Bay Aqueduct, Zone 7 would seek water that can be 
delivered via a new intertie with another major water agency. This would have the added 
benefit of diversifying Zone 7's portfolio.54 

 

4.4 Desalinated Water Opportunities 
Water Code Section 10631(i) 

 
DSRSD does not plan to pursue opportunities to develop desalinated water supplies because, 
by contract with Zone 7, DSRSD may not do so.  DSRSD defers to Zone 7 in pursuing 
desalinated water opportunities.   

Zone 7 is exploring the feasibility of a regional desalination project in partnership with other 
San Francisco Bay Area water agencies, as described in Section 12 of Zone 7’s 2010 

UWMP.  Zone 7 joined the Bay Area Regional Desalination Project (BARDP), a consortium 
of five agencies, in June 2010. As a partner in the BARDP, Zone 7 is evaluating the 
feasibility of receiving up to 5,600 AF every year, or only during normal/wet years.  

Among other benefits, desalinated water provides a drought-resistant supply to Zone 7 and 
diversifying Zone 7’s water supply portfolio, thereby, increasing system reliability—a 
significant benefit. The most likely scenario is that water would be wheeled through 

                                                 

53. Zone 7 Water Agency, WSE, Appendix E. 

54. Zone 7 Water Agency, 2010 Urban Water Management Plan, Section 11.2.2, page 11-3. 

Transfer agency
Transfer or 

exchange

Short term or 

long term

Proposed 

Volume

None None NA 0

Total 0 0 0

Table 4-6.  DSRSD Planned or Proposed Water Transfer 

Agreements (AFA) (DWR Table 20)
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EBMUD’s distribution system; Zone 7 would receive treated water at a proposed intertie in 
the western part of its service area.55 

 

4.5 Recycled Water 
Water Code Sections 10633(a-g) 

 
DSRSD currently produces and distributes recycled water in its service area, as described in 
Section 4.1.4.  DSRSD owns and operates a recycled water treatment facility (RWTF) at its 
wastewater treatment plant and participates with EBMUD in a joint powers authority, 
DERWA, that operates the San Ramon Valley Recycled Water Program (SRVRWP).  
DSRSD’s recycled water program is discussed in further detail below. 

4.5.1 Coordination of Recycled Water Use in DSRSD Service Area 
Water Code Section 10633 

 
In the early 1990’s, DSRSD, the City of Livermore, and Zone 7 undertook a Tri-Valley 
recycled water study and conducted a series of public workshops as a part of that process. As 
a result of that effort, the State Water Resources Control Board (SWRCB) issued a Master 
Water Recycling Permit (Order No. 93-159) to DSRSD, Livermore, and Zone 7 in December 
1993. The permit established the requirements for recycled water irrigation, groundwater 
recharge, and other Title 22 approved projects. 
 
Recycled water is tertiary-treated wastewater and is a very reliable supply; however, the use 
of recycled water was discouraged in the past due to the potential of salt buildup in the Main 
Basin. Zone 7’s Salt Management Plan, developed in 2004, now provides tools and strategies 
for preventing salt buildup in the Main Basin. Zone 7 reviews DSRSD’s recycled water plans 

from two perspectives—water supply management and groundwater protection.  At this time, 
Zone 7 is preparing to update its Groundwater Management Plan, which will also include an 
update of the Salt Management Plan. 

Wastewater from Dublin, Pleasanton and the southern portion of San Ramon are treated at 
DSRSD’s wastewater treatment plant. A portion of the secondary effluent is routed to 
DSRSD’s RWTF for tertiary treatment and distribution through the DERWA facilities.  A 

portion of the recycled water is distributed by DSRSD to non-potable users in Dublin, San 
Ramon and Contra Costa County; the remainder is distributed to EBMUD customers in the 
San Ramon Valley.  DSRSD coordinates with the planning departments in the cities of 
Dublin and San Ramon, Alameda and Contra Costa counties, and the U.S. Army Reserve to 
ensure that recycled water is used where it is available.  DSRSD and EBMUD also work 
together to manage recycled water supply demands.     

                                                 

55. Ibid, Section 11.2.3, page 11-3. 
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Since 1999, DSRSD has distributed recycled water for landscape irrigation and construction 
uses in eastern Dublin and Dougherty Valley as those areas developed.  DSRSD monitors 
recycled water uses and files reports with regulatory agencies: the California Department of 
Public Health (DPH) and the San Francisco Bay Regional Water Quality Control Board 
(RWQCB), in conformance with DSRSD’s General Water Reuse Order No. 96-011 (General 
Order). Current and potential uses of recycled water in DSRSD’s service area are further 
detailed in Section 4.5.6 and Section 5.   

4.5.2 Wastewater Collection, Treatment, and Disposal 
Water Code Section 10633 (a) and 10633 (b) 

 
DSRSD owns and operates a regional wastewater treatment plant (WWTP), which treats 
wastewater from Dublin, South San Ramon, and Pleasanton. The wastewater treatment plant 
includes conventional secondary treatment facilities, as well as tertiary and advanced 
recycled water treatment facilities.      

Conventional secondary wastewater treatment facilities include primary sedimentation, 
activated sludge secondary treatment, secondary sedimentation, chlorine disinfection, and 
effluent pumping.  The secondary treatment facilities currently have an average dry weather 
flow (ADWF) capacity of 17.0 mgd. At projected buildout, the secondary facilities will have 
an ADWF capacity of 20.7 mgd; 10.4 mgd of this influent is projected to originate from the 
DSRSD service area.  The remaining 10.3 mgd of influent is projected to originate from 
Pleasanton. DSRSD treats Pleasanton influent by contract.   

In DSRSD’s RWTF, a portion of the secondary effluent from the WWTP is treated further to 

produce Title 22 disinfected tertiary recycled water.  During the dry season when recycled 
water demands are high, recycled water is produced using sand filtration and ultraviolet 
disinfection facilities (SFUV).  The SFUV facilities have a treatment capacity of 9.7 mgd.   

DSRSD’s RWTF also includes microfiltration and ultraviolet disinfection facilities (MFUV) 
with a treatment capacity of 3.0 mgd.  These facilities currently act as backup facilities for 
the SFUV facilities and are used during times of low and high demands.  The SFUV facilities 
have less flexible startup and shutdown requirements, whereas the MFUV facilities have a 
wide turndown range; therefore, they are used during low flow periods.  During high demand 
periods, the MFUV and SFUV facilities may be operated in parallel to meet demand.  The 
MFUV facilities also provide redundancy, increasing reliability when units in the SFUV 
facilities are undergoing maintenance, repair, or replacement.56    

DSRSD’s MFUV facilities were designed to produce recycled water suitable for both non-
potable reuse and groundwater recharge, a potential future use that would replenish and 
improve local groundwater quality. MFUV construction was completed in 1999. The MFUV 
project is currently producing recycled water that meets California Title 22 requirements for 
unrestricted reuse and has received approval for groundwater recharge from the DPH and 

                                                 

56. Whitley Burchett & Associates, 2005 Wastewater Treatment Plant Master Plan Update, Dec. 2005, p. 11-3. 
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RWQCB. Legal action by outside parties resulted in a requirement that the RWQCB 
reconsider permit approval. However, DSRSD has determined that it will not ask for 
RWQCB reconsideration or proceed with the injection of highly treated recycled water into 
the groundwater basin at this time.  

The historical, current, and projected volumes of wastewater treated at DSRSD’s WWTP and 

RWTF are shown in Table 4-7. Total wastewater volume includes influent from DSRSD’s 

service area and the City of Pleasanton.  Total recycled water volume includes DERWA 
deliveries to DSRSD and EBMUD.  Wastewater from DSRSD’s service area and recycled 
water deliveries to DSRSD’s water service area also are shown.   

Wastewater that is not recycled is discharged into the San Francisco Bay through a pipeline 
owned by the Livermore-Amador Valley Water Management Agency (LAVWMA), a joint 
powers agency created in 1974 by DSRSD and the cities of Livermore and Pleasanton. 
Operations began in September 1979, with an expansion in 2005, for a current design 
capacity of 41.2 mgd. The wastewater is conveyed via a 16-mile pipeline from Pleasanton to 
San Leandro and enters the East Bay Dischargers Authority (EBDA) system for 
dechlorination and discharge through a deepwater outfall to the San Francisco Bay.57  In 
Table 4-8, current and projected volumes of wastewater effluent exported through the 
LAVWMA pipeline are shown.   

                                                 

57. Whitley Burchett & Associates, 2005 Wastewater Treatment Plant Master Plan Update, Dec. 2005, p. 1-2. 

2005* 2010* 2015 2020 2025 2030 2035

13,576 16,309 18,807 20,633 21,664 22,112 22,336 

908 2,977 4,567 6,783 7,353 7,465 7,577 

6,239 7,292 7,875 10,204 11,370 11,885 11,913 

888 1,729 2,481 3,735 4,305 4,417 4,529 

*Actual

Table 4-7.  Volumes of Wastewater Collected & Treated and Recycled Water 

Treated  (AFA) (DWR Table 21)
 Type of Water

Wastewater Treated in 

DSRSD's WWTP (DSRSD 

and Pleasanton)

Volume Disinfected 

Tertiary Recycled Water 

Distributed in DSRSD 

Wastewater Collected & 

Treated in DSRSD Service 

Area Only

Volume Treated per Title 

22 Disinfected Tertiary 

Recycled Water (DERWA 

Deliveries and WWTP 

Internal Use)
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4.5.3 Recycled Water Production Limitations 

The capacity of DSRSD facilities limits the production of recycled water.  Current recycled 
water production and delivery to both DSRSD and EBMUD is limited to 12.7 mgd, the 
combined capacity of the RWTF’s SFUV (9.7 mgd) and MFUV (3.0 mgd) facilities. A 
planned future expansion will increase the SFUV capacity to 16.5 mgd.  The timing of this 
expansion correlates directly with the projected recycled water demands discussed in Section 
4.5.6. 

Water rights also limit production of recycled water.  In 2008, the SRVRWP’s peak day 

demand for recycled water exceeded the amount of secondary effluent collected from the 
DSRSD wastewater collection system.  DSRSD entered into an agreement with the City of 
Pleasanton in 2002 allowing utilization of up to 2.5 mgd of secondary effluent collected from 
the Pleasanton wastewater collection system.  The agreement expires in December 2011.   

DERWA and DSRSD are pursuing the following alternative water supplies starting the 
summer of 2012 through at least 2018: 

 Extend the existing agreement with the City of Pleasanton; 

 Divert secondary effluent from the LAVWMA pipeline that conveys the Livermore 
WWTP effluent to the LAVWMA pumping station; 

 Install ground water wells in the fringe basin to meet peak irrigation demands; 

 Utilize potable water to meet peak irrigation demands. 
DSRSD has an agreement in place with Zone 7 to renovate an abandoned gravel quarry for 
recycled water storage to meet peak demands.  Zone 7 anticipates obtaining ownership of the 
gravel quarry when mining is complete in the 2018 to 2020 time period. 

4.5.4 Recycled Water Distribution 

As discussed above, DSRSD and EBMUD formed a joint powers authority in 1995 to 
operate the SRVRWP, a multi-phased project to supply recycled water from DSRSD’s 

RWTF to portions of DSRSD’s and EBMUD’s service areas. The SRVRWP operates a 
backbone recycled water distribution system that includes sixteen miles of transmission 
mains, two tanks, and four pump stations.  DSRSD and EBMUD each constructed separate 
distribution systems within their respective areas to convey recycled water from the 
SRVRWP backbone to existing and new irrigation customers in portions of Dublin, San 
Ramon, Blackhawk and Danville. The program serves golf courses, parks, planted common 
areas managed by homeowner associations, roadway medians and greenbelts, and landscaped 
areas of schools and office complexes. The program is designed to provide up to 3,696 AFA 

Method of disposal 2010 2015 2020 2025 2030 2035

Pumped through 

LAVWMA Export 
13,332 14,240 13,850 14,311 14,647 14,759

13,332 14,240 13,850 14,311 14,647 14,759Total

Table 4-8.  Volume of Wastewater Effluent Disposed (AFA) (DWR Table 22)

 Treatment 

Secondary, 

Disinfected
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of recycled water to DSRSD customers and 2,688 AFA of recycled water to EBMUD 
customers. Deliveries began in 2005.58 

Since 1998, DSRSD has installed approximately 55 miles of recycled water distribution 
pipelines off the SRVRWP backbone.59 These pipelines currently deliver landscape irrigation 
water to DSRSD customers in the eastern portion of Dublin and the Dougherty Valley 
portion of San Ramon. 

4.5.5 Current Recycled Water Use 
Water Code Section 10633(c) 

 
Prior to 1999, recycled water was used in the DSRSD water service area only for 
compaction, dust control, and sewer cleaning. In 1999, DSRSD began delivering recycled 
water to the Dublin Sports Grounds for landscape irrigation. Through subsequent connection 
to the SRVRWP backbone, DSRSD’s recycled water distribution system expanded to serve 
newly developed areas in Dougherty Valley and the eastern portion of Dublin.   
 
Current recycled water uses in DSRSD’s service area are shown in Table 4-9. In 2010, 
recycled water production at the RWTF was 2,977 AF; of that amount, 2,194 AF was used in 

                                                 

58. Source: DERWA website www.derwa.org, February 24, 2009. 

59. Source:  DSRSD Website www.dsrsd.com, January 25, 2011. 

Use Type Quantity

Golf course irrigation 212.8

WWTP internal use 465.0

Delivery to EBMUD 783

2,977
1

Includes parks, schools, streetscapes, churches, or other public facilities

Place

Dublin Ranch Golf Course, Dublin

EBMUD service area

Construction areas in eastern Dublin, 

Dougherty Valley

WWTP landscape, FSL evaporation make-up 

Table 4-9.  Current (2010) Recycled Water Use (AFA)

Landscape irrigation
1 Parks, medians, streetscapes, landscape 

areas in schools in eastern Dublin and 

Dougherty Valley

494.3 

53.7

Landscape areas in multi-family and 

general commercial areas in eastern Dublin 

and Dougherty Valley; including DSRSD dual 

plumbed buildings at WWTP and Dougherty 

Commercial irrigation
2 968.4

Total

2
Includes multi-family residential and commercial building use such as landscaping and toilets, 

and other commercial uses (garbage can cleaning)

Construction dust 

control/ grading/ sewer 
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DSRSD’s service area and 783 AF was used in EBMUD’s service area.   
 
In 2010, DSRSD customers used recycled water primarily for landscape irrigation at a golf 
course and numerous commercial and multi-family residential complexes, streetscapes, 
parks, and schools.  Approximately 76 percent of the 2,194 AF of recycled water delivered in 
2010 was for landscape irrigation and incidental commercial use, including garbage can 
cleaning and toilet flushing; approximately 21 percent for landscape irrigation at DSRSD’s 

WWTP and make-up water at its facultative sludge lagoons; and approximately 2 percent for 
construction uses, including grading, dust control, and sewer flushing.    
 
Where recycled water distribution mains are adjacent to construction sites, DSRSD allows 
temporary connection to the distribution main so that construction contractors may obtain 
recycled water for construction use.  DSRSD has also made recycled water available to 
customers at its recycled water treatment plant and through nine recycled water fire hydrants 
located throughout its service area.   
 
Other minor uses include toilet flushing and garbage can cleaning.  DSRSD owns two dual-
plumbed buildings where recycled water is used to flush toilets: (1) a recycled water pump 
station in Dougherty Valley, and (2) a maintenance building in DSRSD’s wastewater 

treatment plant.  DSRSD provides recycled water to a commercial business that provides 
garbage can cleaning service to residences. Recycled water demand from this customer is 
minor, but the use is creative.     

4.5.6 Projected Recycled Water Use 
Water Code Section 10633(d), 10633(e), and 10633 (g) 

 
In December 2005, DSRSD adopted its 2005 Water Master Plan Update, which includes an 
update to its “Recycled Water System Master Plan” (attached as Appendix M of this 
UWMP). This adopted master plan established Board policy as to the amount of recycled 
water DSRSD plans to develop and deliver to customers at buildout of its water service area, 
and outlines the design and operational criteria of the District’s recycled water distribution 

system.  DSRSD plans to deliver a total of 3,700 AFA (3.3 mgd) of recycled water at 
buildout of its service area. This commitment directly offsets Zone 7’s need to provide 3,700 
AFA of potable water supplies. In turn, lower potable water demand and peaking factors also 
reduces the required capacities of transmission pipelines, pump stations, and other potable 
water system infrastructure. 

In accordance with the 2005 “Recycled Water System Master Plan,” dual distribution 
systems have been installed throughout the developing areas of eastern Dublin and 
Dougherty Valley.  Construction of the entire recycled water backbone infrastructure is 
complete.  DSRSD expects the recycled water distribution system to expand in parallel with 
its potable water distribution system as development continues in its service area.  DSRSD is 
also seeking to install dual distribution systems in established areas of Dublin by extending 
recycled water mains to older portions of its service area. This would replace potable water 
irrigation with recycled water in the Camp Parks Reserve Forces Training Area, the Federal 
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Correctional Institution, the Santa Rita Jail, and various parks, schools, streetscapes, and 
multi-family residences in central and western Dublin. 

DSRSD’s 2005 UWMP included 2010 recycled water use projections from its 2005 Water 

Master Plan.  These projections are compared to actual 2010 recycled water use in Table 4-
10. Actual use in 2010 exceeded projections made in 2005 by 277 AF or 10.26 percent. 
Aggressive development in DSRSD’s service area between 2005 and 2010 contributed to this 
outcome.  Additionally, DSRSD has proactively encouraged the use of recycled water in its 
service area as discussed in Section 4.5.7 and Section 6 (BMP 5) of this UWMP. 

Anticipated continued development will increase the use of recycled water.  DSRSD Code 
Section 3.20.110, “Duty to connect—Recycled water” (Appendix H), requires new 
development to use recycled water for irrigation except under specific conditions. 
Compliance is required if an applicant is to receive potable water service from DSRSD. 

Current recycled water use is described in Section 4.5.5.  Potential future uses are similar to 
current uses. DSRSD anticipates increased demand in most categories, as shown in Table 4-
11.  Quantities of recycled water for various user types are itemized and quantities are 
projected; feasibility for each type of potential use is identified below.  In addition to 
continuing recycled water delivery to existing users, DSRSD expects potential recycled water 
use for landscape irrigation use in future developments in eastern Dublin and Dougherty 
Valley.  Since construction is expected to continue in DSRSD’s service area, recycled water 

is expected to be used for construction grading, dust control, and sewer flushing.  DSRSD 

Use Type

Agricultural irrigation

Landscape irrigation
1

Commercial irrigation
2

Golf course irrigation

Wildlife habitat

Wetlands

Industrial reuse

Groundwater recharge

Seawater barrier

Geothermal/energy

Indirect potable reuse

Construction use

WWTP internal use

Delivery to EBMUD

Total
1

Includes parks, schools, streetscapes, churches, or other public facilities

2,977 2,700

2
Includes multi-family residential and commercial building use such as landscaping and toilets, 

and other commercial uses (garbage can cleaning)

0 0

53.7 0

783 1,000

465 465

0 0

0 0

0 0

0 0

0 0

0 0

494 500

968 500

213 235

2010 Actual Use 2005 Projection for 2010

0 0

Table 4-10.  Actual 2010 Recycled Water Use vs. Projected 2010 Recycled 

Water Use from 2005 UWMP (AFA) (DWR Table 24)
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also sees potential recycled water use in established areas of Dublin by replacing potable 
water irrigation demands with recycled water, particularly in the Camp Parks Reserve Forces 
Training Area, the Federal Corrections Institution, the Santa Rita Jail, and various parks, 
schools, streetscapes, and multi-family residences in central and western Dublin.  

The potential uses described for future development are technically and economically 
feasible: existing recycled water distribution mains are adjacent to and may be extended into 
undeveloped areas at incremental cost.   

The potential uses described for established areas are technically feasible, but their economic 
feasibility is questionable without external funding assistance. Recycled water distribution 
mains will need to be extended from the DERWA facilities through established streets and 
neighborhoods. On-site irrigation facilities will need to be retrofitted for recycled water.  
Costs for construction through existing streets and conducting on-site retrofits are 
significantly greater than extending recycled water to developing areas.  DSRSD’s Capital 

Improvement Program Ten Year Plan for Fiscal Years 2011 to 2020 includes projects that 
would expand DSRSD’s RWTF and extend recycled water facilities to federal facilities and 
the older areas of Alameda County and Dublin.  DSRSD is seeking both federal and state 
funding for its recycled water projects. 

Recycled water use for agricultural irrigation and industrial reuse are not feasible because the 
cities that DSRSD serve do not have nor anticipate such uses.  Recycled water use for 

User type Feasibility
1 2015 2020 2025 2030 2035

Agricultural irrigation No 0 0 0 0 0

Landscape irrigation
2 Yes 722 1,131 1,317 1,353 1,407

Commercial irrigation
3 Yes 1,493 2,338 2,722 2,797 2,909

Golf course irrigation Yes 213 213 213 213 213

Wildlife habitat No 0 0 0 0 0

Wetlands No 0 0 0 0 0

Industrial reuse No 0 0 0 0 0

Groundwater recharge No 0 0 0 0 0

Seawater barrier No 0 0 0 0 0

Geothermal/Energy No 0 0 0 0 0

Indirect potable reuse No 0 0 0 0 0

Construction Use Yes 54 54 54 54 0

WWTP Internal Use Yes 465 465 465 465 465

Delivery to EBMUD Yes 1,621 2,583 2,583 2,583 2,583

4,568 6,784 7,354 7,465 7,577
1

Technical and economic feasibility.
2

Includes parks, schools, streetscapes, churches, or other public facilities

3
Includes multi-family residential and commercial building use such as landscaping and toilets, and 

other commercial uses (garbage can cleaning)

Total

Table 4-11.  Projected Future Recycled Water Use (acre-ft/year) (DWR Table 23)



S E C T I O N  4      S Y S T E M  S U P P L I E S  Page 101 

DSRSD 2010 UWMP 

wildlife habitat, wetlands, groundwater recharge, seawater barrier, geothermal/energy, and 
indirect potable reuse are not feasible because such uses do not exist, nor are they planned, in 
DSRSD’s service area.   

4.5.7 Actions to Encourage Use of Recycled Water 
Water Code Section 10633(f) and 10633(g) 

 

DSRSD has been aggressive in encouraging and requiring the use of recycled water.  In April 
1998, DSRSD adopted Ordinance No. 280 implementing the DSRSD Recycled Water Policy. 
In April 2004, Ordinance No. 280 was repealed and replaced with Ordinance No. 301 which 
formally established the rules and regulations governing the use of recycled water within 
DSRSD’s water service area. This ordinance requires, except for small isolated areas, all new 

irrigation systems serving parks, streetscapes, commercial landscaping and common area 
landscaping for multifamily complexes to use recycled water. A copy of Ordinance No. 301 
is provided in Appendix K.  When DSRSD recodified its code in November 2010, it added 
Section 3.20.110, “Duty to connect—Recycled water.” This section requires new 

development to use recycled water for irrigation except under specific conditions. 
Compliance is required if an applicant is to receive potable water service from DSRSD.  

DSRSD has undertaken a proactive outreach program to encourage public acceptance of 
recycled water.  As described in Section 6 (BMP 2.1) of this UWMP, on-going outreach 
includes newsletters, videos, speakers, brochures, special events, school programs, and 
meetings with focus groups.  

Furthermore, DSRSD policies related to recycled water use, including District Ordinance No. 
301, include provisions that all new development areas must include dual distribution piping 
for recycled water deliveries, where feasible. The policy also includes provisions that would 
allow existing potable water irrigation customers to voluntarily convert to recycled water. 

DSRSD Zone 7 Total DSRSD Zone 7 Total

5/8 d
2 $6,993 $22,230 $29,223 $7,698 $23,270 $30,968 

3/4 d $10,489 $33,345 $43,834 $11,547 $34,905 $46,452 

1 d $17,481 $55,575 $73,056 $19,244 $58,176 $77,420 

1 1/2 d $34,963 $111,150 $146,113 $38,488 $116,352 $154,840 

2 d $55,941 $177,840 $233,781 $61,579 $186,163 $247,742 

1 1/2 t
3 $34,963 $266,760 $301,723 $38,488 $279,244 $317,732 

2 t $55,941 $355,680 $411,621 $61,579 $372,326 $433,905 

3
t = W Series Turbo Meter

Table 4-12.  Water Capacity Reserve in DSRSD Service Area (April 2010)
1

Meter 

Size 

Alameda County Contra Costa County

2
d = Positive Displacement Meter                      

1
DSRSD fees apply to both potable and recycled water connections.  Zone 7 fees apply only to potable water 

connections.
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Recycled water is considered part of DSRSD’s water enterprise for customer service and 

financial operations. New development applicants who use recycled water for irrigation 
realize significant savings in capacity reserve fees (formerly known as connection fees) 
because they do not pay Zone 7 fees for recycled water connections. Recycled water 
connections represent no potable water demand to Zone 7.  These applicants also usually 
need smaller potable water meters, thereby reducing their DSRSD and Zone 7 water 
connection fees for potable water.  DSRSD and Zone 7 water capacity reserve fees are shown 
in Table 4-12.  Additionally, recycled water rates are 11 percent less than potable water rates, 
providing further incentive for new and existing customers to use recycled water. 

As discussed in Section 4.5.6, DSRSD is planning to extend its recycled water distribution 
system to established areas of Dublin, particularly in the Camp Parks Reserve Forces 
Training Area, the Federal Corrections Institution, the Santa Rita Jail, and various parks, 
schools, streetscapes, and multifamily residences in central and western Dublin.  DSRSD is 
providing incentives for these existing users to connect to recycled water by providing lower 
water rates for recycled water, financial assistance in retrofitting the existing sites, and 
offering irrigation water service reliability during droughts. 

The above mentioned incentives are sufficient in encouraging customers use recycled water 
where they can.  DSRSD are working with developers to explore different uses for recycled 
water including landscape irrigation, recirculating use for cooling systems, and toilet 
flushing.  DSRSD anticipates that the financial incentives discussed above will result in 
significant increases in recycled water use in the future.  In Table 4-13, the estimated 
amounts of additional recycled water use due to financial incentives are provided.  These 
estimates are part of the recycled water projections included in Table 4-11.   

 

4.6 Future Water Supply Projects 
Water Code Section 10631(h) 

 
As stated in Section 4.1, DSRSD’s water supply contract with Zone 7 provides that DSRSD 

shall purchase from Zone 7 all water required by DSRSD for use within DSRSD’s service 

area, except that DSRSD may extract groundwater per the contract provisions or obtain water 
from “Other Sources” as defined in the contract.  DSRSD’s Future Water Supply Projects are 

listed in Table 4-14.  DSRSD does not plan to pursue opportunities for development of future 
water supply projects because, by contract with Zone 7, DSRSD may not do so.  DSRSD 
therefore defers to Zone 7 in pursuing future water supply projects.   

2010 2015 2020 2025 2030 2035

1,729 2,428 3,682 4,252 4,363 4,529

250 350 610 610 610

1,729 2,678 4,032 4,862 4,973 5,139

Water Rate Savings + Retrofit

Total

Table 4-13. Projected Result of Financial Incentives (AFA)  (DWR Table 25)

Projected Results

Actions

Connection Fee Savings
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Table 4-15.  Zone 7 Projected New Water Supply
60

 

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% 

Sections 11 and 12 of Zone 7’s 2010 UWMP include potential programs and projects to 
increase Zone 7’s water supply.  A copy of this list is included as Appendix L.  These 
projects include a long-term “Delta Fix”, long-term or permanent water transfers, and 
desalination.  Zone 7 is performing a detailed analysis of potential programs and projects to 
increase the reliability of its water supply in its 2011 Water Supply Evaluation to be 
completed in mid-2011.  Zone 7 anticipates that it can secure a new water supply to reliably 
meet projected demands in its service area. The amounts of these new water supplies are 
summarized in Table 4-15. As indicated in the table, 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 preliminary estimates were are based on projected demands 
to be met by Zone 7 under a 100% reliability policy. Base years were chosen to match those 
of the SWP.61  

4.7 Water Supply Contracts 

DSRSD’s water supplies are obtained through various contracts.  As stated in Section 4.1, 
DSRSD’s potable water supply is through a contact with Zone 7.  In turn, Zone 7’s water 

supplies are obtained through contracts with DWR and Byron Bethany Irrigation District.  
DSRSD’s recycled water supply is from its own WWTP and is distributed through DERWA 
by contract.  Additionally, DSRSD’s emergency water supplies through interties described in 

Section 2.2.4 have associated contracts. 

As discussed in Section 4.5, DSRSD’s recycled water supply is from DSRSD’s WWTP 

which treats wastewater collected from its wastewater service area.  During high recycled 
water demands, DSRSD makes use of City of Pleasanton’s wastewater effluent that is also 

                                                 

60. Ibid, Table 11-1, p. 11.5. 

61. Zone 7 Water Agency, 2010 Urban Water Management Plan, Pages 11-1 to 12-3. 

Project 

name

Projected 

start date

Projected 

completion 

date

Potential 

project 

constraints

Normal-

year 

supply

Single-

dry year 

supply

Multiple-

dry year 

first year 

supply

Multiple-

dry year 

second year 

supply

Multiple-

dry year 

third year 

supply

None NA NA NA 0 0 0 0 0

0 0 0 0 0 0

Table 4-14.  DSRSD Future Water Supply Projects (AFA) (DWR Table 26)

Total
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treated at DSRSD’s treatment plant by contract.  DSRSD and the City of Pleasanton have a 
current contract in place for this supply for recycled water treatment. 

These contacts and their associated contract amounts and expiration dates are listed in Table 
4-16.  These contracts are expected to be renewed beyond their expiration dates with 
substantially similar provisions. 

Water Supply Source Contracting Parties Contract Amount Termination Date

Municipal Water Supply
1 DSRSD/Zone 7

100% of Potable

Water Demand
8/23/2024

Zone 7 State Water Project Allocation Zone 7/DWR 46,000 AFA 11/20/2036

Lost Hills Water District Zone 7/DWR 15,000 AFA 11/20/2036

Berrenda Mesa Water District Zone 7/DWR 7,000 AFA 11/20/2036

Belridge Water Storage District Zone 7/DWR 12,219 AFA 11/20/2036

Tulare Lake Basin Water Storage District Zone 7/DWR 400 AFA 11/20/2036

Byron Bethany Irrigation District Zone 7/BBID 5,000 AFA
2030, option to 

extend to 2039

Lower Yuba River Accord (DWR) Zone 7/DWR No Fixed Cap 2025

Semitropic Water Storage District

Zone 7/Semitropic 

Water

Storage District

5,883 AFA;

78,000 AF Capacity
12/31/2035

Cawelo Water District

Zone 7/

Cawelo Water 

District

5,000 AFA; 

120,000 AF Capacity
12/31/2035

DSRSD RECYCLED WATER

Pleasanton Wastewater
4 DSRSD/

City of Pleasanton
2.5 mgd 12/31/2011

Three Interties with EBMUD
5 DSRSD/EBMUD 2,500 gpm Maximum 120 days notice

Two Interties with Pleasanton
6 DSRSD/

City of Pleasanton

Based on 

availability from 

supplying agency

365 days notice

Table 4-16.  Water Supply Contracts for Various DSRSD Water Sources

DSRSD POTABLE WATER

ZONE 7 SURFACE WATER SUPPLY
2

ZONE 7 WATER STORAGE
3

DSRSD EMERGENCY WATER INTERTIES

Additional SWP Allocation from Water Transfers

6
DSRSD/City of Pleasanton January 16, 1996 Emergency Water Services Agreement.

4
DSRSD/City of Pleasanton November 19, 2002 Third Supplemental Agreement and November 19, 2009 Fourth Supplemental 

Agreement to Agreement for Wastewater Disposal Services.

1
DSRSD/Zone 7's August 23, 1994 Municipal & Industrial Water Supply Contract, Appendix E.

2
From Zone 7 2010 UWMP, Table 8-1.

3
From Zone 7 2010 UWMP, Table 8-1 and Section 8.2, page 8-2.

5
DSRSD/EBMUD's June 19, 1990 Emergency Water Services Agreement; amended April 16, 2007.



Year
Recycled	  
Water	  (AF)

Recycled	  Water	  
(gal)

Avg.	  C-‐BOD	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
(mg/yr)

Avg.	  C-‐BOD	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
(kg/yr)	  	  	  	  	  

Avg.	  TSS	  	  	  	  	  	  	  	  
(mg/yr)

Avg.	  TSS	  	  	  	  	  
(kg/yr)

Avg.	  Total	  N	  	  	  	  	  	  	  	  	  	  	  	  	  
(mg/yr)

Avg.	  Total	  N	  	  	  	  	  	  	  	  
(kg/yr)

2015 230 	  	  	  	  	  	  	  	  	  	  74,945,500	   	  	  	  	  	  	  	  1,087,400	   1,087	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  1,891,130	   	  	  	  	  	  	  	  	  	  	  	  	  1,891	   	  	  	  	  10,212,104	   10,212	  	  	  	  	  	  	  	  	  	  	  
2016 867 	  	  	  	  	  	  	  	  282,511,950	   	  	  	  	  	  	  	  4,099,025	   4,099	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  7,128,740	   	  	  	  	  	  	  	  	  	  	  	  	  7,129	   	  	  	  	  38,495,194	   38,495	  	  	  	  	  	  	  	  	  	  	  

Effluent	  Pollutant	  Concentrations
DERWA	  Phase	  3	  Recycled	  Water	  Expansion	  Project
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DUBLIN SAN RAMON SERVICES DISTRICT

2014 Report of Operations

TABLE 1

LAVWMA SYSTEM: 4th QTR FY 2013-2014 Electric Usage, Efficiency, and Costs

Total

Export 100%

Billing Flow Energy Efficiency AVG Efficient

Month kWh $ kWh $ Days kWh $/kWh $ MG kWh/MG $/MG $/AF % GPM kWh TDH

--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

Apr 62,526 $9,607 327,858 $37,437 14 390,384 $0.12 $47,044 192 2,029 $245 $80 68.5% 9,542 267,433 442.8

May 192,309 $23,095 413,163 $41,551 30 605,472 $0.11 $64,646 305 1,988 $212 $69 70.0% 7,052 423,533 442.8

Jun 219,275 $31,618 236,054 $30,985 32 455,329 $0.14 $62,603 #DIV/0! #DIV/0! #DIV/0! 0.0% 0 0 442.8

 

Average 158,037 $21,440 325,692 $36,658 25 483,728 $0.12 $58,098 249 #DIV/0! #DIV/0! #DIV/0! 47.6%

Total 474,110 $64,320 977,075 $109,973 76 1,451,185 $174,293 497 Total: 690,966

Minimum 62,526 $9,607 236,054 $30,985 14 390,384 $0.11 $47,044 192 #DIV/0! #DIV/0! #DIV/0! 0.0%

Maximum 219,275 $31,618 413,163 $41,551 32 605,472 $0.14 $64,646 305 #DIV/0! #DIV/0! #DIV/0! 70.0%

Notes: April read dates, electric usage, and export flow are for 4/1/14-4/14/14. May read dates, electric usage, and export flow are for 4/15/14-5/14/14. June 
read dates, electric usage, and export flow are for 5/15/14-6/15/14. Pumping efficiency is based on continuous average flows and a TDH of 442.8 feet, 
including static lift of 408.8 feet and piping losses of 34 feet (per Charlie Joyce, B&C, 2/12/07). 

Acct # 8482061923-1 Acct # 8440395259-5

Service A Service B Cost

Internal

CalculationsPG&E Service Accounts: Rate Schedule E20S

Total

Pumping

C:\Users\Anita\AppData\Local\Temp\LAVWMA Quarterly Report Tables - 4th QTR FY 2013-2014.xlsx 7/15/2014
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CHAPTER 2. WATER SUPPLY SYSTEM AND WATER RESOURCES PLANNING

EBMUD’s water supply system extends from the Mokelumne River watershed on the western slope of the 

Sierra Nevada Mountains to the East Bay. The Mokelumne River water supply, in concert with aggressive 

conservation and recycled water programs, is sufficient during normal and wet years to meet the needs 

of EBMUD’s customers; however, several factors affect the reliability of the water supply. EBMUD is 

investigating opportunities to improve the reliability of its water supply and close the gap between water 

supplies and water needs during multi-year drought periods. 

WATER SUPPLY SYSTEM
The EBMUD water supply system collects, transmits, treats, 

and distributes high-quality water from its primary water 

source, the Mokelumne River, to its customers in the San 

Francisco East Bay Area (see Figure 2-1). The Mokelumne 

Aqueducts convey the Mokelumne River supply from 

Pardee Reservoir across the Sacramento-San Joaquin 

River Delta (Delta) to local storage and treatment facilities. 

After treatment, water is distributed to 20 incorporated 

cities and 15 unincorporated communities in Alameda 

and Contra Costa Counties. The cities are Alameda, 

Albany, Berkeley, Danville, El Cerrito, Emeryville, parts of 

Hayward, Hercules, Lafayette, Moraga, Oakland, Orinda, 

Piedmont, Pinole, parts of Pleasant Hill, Richmond, San 

Leandro, San Pablo, San Ramon, and parts of Walnut 

Creek. The unincorporated communities include 

Alamo, Ashland, Blackhawk, Castro Valley, Cherryland, 

Crockett, Diablo, El Sobrante, Fairview, Kensington, North 

Richmond, Oleum, Rodeo, San Lorenzo, and Selby.

EXISTING WATER SUPPLY SOURCES
Since the late 1920s, EBMUD’s primary source of 

water has been the Mokelumne River. For details 

on dry-year supplemental supply sources and 

infrastructure refer to the “Existing Supplemental 

Water Supply Sources” section in this chapter. 

Mokelumne River
The Mokelumne River serves a variety of uses, including 

agriculture, fisheries, hydropower, recreation, and 

municipal and industrial use. Approximately 90 percent 

of the water used by EBMUD comes from the Mokelumne 

River watershed. EBMUD has water rights that allow for 

delivery of up to a maximum of 325 million gallons per 

day (MGD) from the Mokelumne River, subject to the 

availability of Mokelumne River runoff and to the senior 

water rights of other users, downstream fishery flow 

requirements, and other Mokelumne River water uses. 

Figure 2-2 (see page 2-5) displays EBMUD’s Mokelumne 

River flow commitments which are determined by 

hydrology; a variety of agreements between EBMUD 

and other Mokelumne River users; water rights priorities; 

agreements with State and Federal regulatory agencies; 

State Board orders and decisions; federal directives; court 

decrees; and numerous agreements both upstream and 

downstream of EBMUD’s Mokelumne River facilities.

Amongst these factors, EBMUD’s Mokelumne River 

flow commitments are generally tied to the variability 

in the Mokelumne River watershed rainfall and runoff 

patterns which govern the release requirements for the 

year. Figure 2-2 provides information regarding EBMUD’s 

flow commitments during normal and ‘dry’ years. For 

comparison, the figure also provides information on the 

average runoff for various periods of historical records, 

EBMUD’s maximum water rights appropriations, and 

other pertinent information that illustrate the complex 

nature of agreements and uses on the Mokelumne River.

As depicted in Figure 2-2, EBMUD continues to meet its 

commitment to protect the lower Mokelumne River by 

providing instream flow releases from EBMUD’s Camanche 

Dam to improve fishery conditions, per the requirements 

of the 1998 Joint Settlement Agreement (JSA) among 

EBMUD, US Fish and Wildlife Service (USFWS), and 

the California Department of Fish and Game (CDFG).

In the long-term, during drought periods, the Mokelumne 

River cannot meet EBMUD’s projected customer 

demands, even with an “up to 15 percent” rationing 

imposed under EBMUD’s Board Policy 9.03 (see 

Appendix F) and use of existing dry-year supplemental 

supplies. Furthermore, EBMUD’s Mokelumne River 

supply is expected to be reduced as demands on the 

Mokelumne River increase from the growing needs 

from users in Amador, Calaveras, and San Joaquin 

counties with water rights senior to those of EBMUD’s.
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1 Licensed quantity to store in Pardee Reservoir is 209,950 AFY.
2 Camanche Reservoir was originally constructed with a capacity of 431,500 AF

Local Runoff
EBMUD’s secondary water supply source is local runoff 

from the East Bay area watersheds that is stored in 

the terminal reservoirs located within the service area 

boundaries. The availability of water from local runoff 

is dependent on two factors: hydrologic conditions 

and terminal reservoir storage availability. Hydrologic 

conditions determine the amount of runoff in the 

local watershed. In dry-years, evaporation can exceed 

runoff, resulting in no net local supply. In addition, the 

amount of storage available for capturing local runoff is 

limited. Maintaining lower water levels in the terminal 

reservoirs would provide space for storing additional 

to supplement EBMUD’s existing dry-year supplies. 

The collaborative effort has already resulted in a $25 

million grant, and up to $12 million was allocated for 

the construction of the Freeport Regional Water Facility. 

local runoff. However, because these reservoirs also 

regulate EBMUD’s Mokelumne River supply and provide 

emergency standby storage, limited space can be held for 

the variable local runoff. Average local supply that is used 

in the East Bay is 15 to 25 MGD during normal hydrologic 

years and is near zero during drought conditions. 

EXISTING WATER SUPPLY INFRASTRUCTURE 
EBMUD’s water supply system consists of a 

network of reservoirs, aqueducts (pipelines), water 

treatment plants (WTP), pumping plants, and other 

distribution facilities that convey Mokelumne River 

from Pardee Reservoir to EBMUD customers.

Pardee Dam and Reservoir
Pardee Dam and Reservoir are located approximately 

38 miles northeast of Stockton near the town of Valley 

Springs, downstream from Pacifi c Gas and Electric 

Company’s Mokelumne River Hydroelectric Project. 

Pardee Dam, constructed in 1929, is a concrete gravity 

arch structure rising 345 feet above the river bed. The 

reservoir has 37 miles of shoreline, a surface area of 

2,222 acres, and a current capacity of 197,9501 acre-feet 

(AF) at spillway crest elevation. A 27.8-megawatt (MW) 

Pardee Powerhouse, located at the base of the dam, 

was placed in service in 1930. It generates 140 million 

kilowatt hours (kWh) during a median runoff year. 

Pardee Reservoir is used principally for EBMUD’s 

municipal water supply, power generation, and as a 

supply source for Jackson Valley Irrigation District. Pardee 

Reservoir also is operated to provide recreational facilities 

to the public and to protect and enhance the fi shery 

resources and ecosystem of the lower Mokelumne River. 

Camanche Dam and Reservoir
Camanche Dam is located on the Mokelumne River 

approximately 10 miles downstream from Pardee 

Dam. Camanche Dam, constructed in 1964, is a zoned 

earthen structure. Camanche Reservoir has 63 miles of 

shoreline, a surface area of 7,470 acres, and a current 

capacity of 417,120AF2 at spillway crest elevation. An 

11.25-MW Camanche Powerhouse, located at the base 

of the dam, was placed in service in 1983. It generates 

45 million kWh during a median runoff year. 

Camanche Reservoir is operated jointly with Pardee 

Reservoir to provide water supply benefi ts while 

maintaining numerous downstream obligations, 

including stream-fl ow regulation, water for fi sheries 

and riparian habitat, fl ood control, and obligations 

to downstream diverters. It also provides power 

generation and recreation opportunities. 

Mokelumne Aqueduct System
Raw water from Pardee Reservoir is transported 

approximately 91 miles to EBMUD WTPs and 

terminal reservoirs through the Pardee Tunnel, the 

Mokelumne Aqueducts, and the Lafayette Aqueducts. 

Water fl owing by gravity from Pardee Reservoir 

takes 30 to 45 hours to reach the East Bay.

The Pardee Tunnel is a 2.2 mile, 8 foot high horseshoe 

structure constructed in 1929. The Mokelumne 

Aqueducts (see Table 2-1 for pipeline characteristics) are 

comprised of three 82 mile long pipelines that transport 

water from the end of Pardee Tunnel in Campo Seco 

to Walnut Creek at the east end of the two Lafayette 

Aqueducts. The Mokelumne Aqueducts have a total 

capacity of 200 MGD by gravity fl ow and up to 325 MGD 

with pumping at the Walnut Creek pumping plants.

MOKELUMNE
TABLE 2-1  AQUEDUCT SYSTEM CHARACTERISTICS

   DIAMETER 
PIPELINE CONSTRUCTED (INCHES) MATERIAL

MOKELUMNE AQUEDUCT NO. 1  1929 65 STEEL

MOKELUMNE AQUEDUCT NO. 2  1949 67 STEEL

MOKELUMNE AQUEDUCT NO. 3  1963 87 STEEL

EBMUD Water Treatment Infrastructure 
Water from Pardee Reservoir is transported to the 

EBMUD service area in the Mokelumne Aqueducts, 

which terminate in Walnut Creek. From Walnut 

Creek, the water is sent directly to EBMUD’s three 

in-line fi ltration WTPs or to one or more of the 

EBMUD terminal reservoirs (see Figure 2-1). 
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1. Amador County has 15 TAF of pre-14 rights, which could be exercised in dry years if there is 
sufficient runoff.

2. Average data provided for the various periods of historical record.
3. May be “0” if no water is available under JVID priority or Pardee elevation is below 550 ft.
4. Varies with runoff and storage conditions.
5. Water releases committed by EBMUD to protect fishery per “Normal and Above” water year 

type under JSA criteria.
6. Water releases committed by EBMUD to protect fishery per “Dry” water year type under 

JSA criteria.  In critically dry years, the minimum releases could be as low as 22.5 TAF.
7. May be “0” if no water is available surplus to EBMUD needs.
8. EBMUD’s obligation to release water to the Woodbridge Irrigation District is governed by a 

series of water rights settlement agreements to a maximum of 60 TAF/yr when inflow to 
Pardee is greater than 375 TAF.

9. Includes local runoff between Camanche and WID.

The in-line filtration plants that receive water directly 

from Pardee Reservoir are Walnut Creek WTP, Lafayette 

WTP, and Orinda WTP. Walnut Creek WTP and Lafayette 

WTP serve the area east of Oakland-Berkeley Hills and 

Orinda WTP serves primarily the central parts of the area 

west of the Oakland-Berkeley Hills. Three other plants, 

Upper San Leandro WTP, San Pablo WTP, and Sobrante 

WTP provide full conventional treatment and receive 

water from EBMUD’s terminal reservoirs. These plants 

serve the northern and southern parts of the EBMUD 

distribution system west of the Oakland-Berkeley Hills. 

EBMUD Terminal Reservoirs
Water that is not immediately put through the WTPs 

and distributed is stored in five EBMUD terminal 

reservoirs: Briones, Chabot, Lafayette, San Pablo, and 

Upper San Leandro reservoirs. The total maximum 

capacity of these reservoirs is 151,670 AF. The terminal 

reservoirs serve multiple functions that include:

■ regulating EBMUD’s Mokelumne River 

supply in winter and spring; 

■  augmenting EBMUD’s Mokelumne 

water supply with local runoff;

■  providing emergency sources of supply during 

extended drought or in the event of interrupition 

of delivery of the Mokelumne supply; 

■  providing environmental and recreational 

benefits to East Bay communities; and

■   minimizing flooding.

Upper San Leandro, San Pablo and Briones reservoirs 

can supply water to EBMUD throughout the year, 

where as Lafayette Reservoir and Lake Chabot provide 

emergency standby supply. Lake Chabot also provides 

untreated water supply to several golf courses These two 

reservoirs are not used for regular domestic supplies 

and are used for public recreation (e.g. fishing, sailing, 

canoeing, hiking, jogging, bicycling, picnicking, walking, 

and nature observations). San Pablo Reservoir is also 

used for public recreation. Table 2-2 provides the 

capacities and water sources of the terminal reservoirs.

EBMUD Distribution Facilities
After the WTPs, water is distributed throughout EBMUD’s 

service area, which is divided into more than 120 pressure 

zones ranging in elevation from sea level to 1,450 feet. 

Approximately 50 percent of treated water is distributed 

to customers by gravity. The water distribution network 

includes 4,100 miles of pipe, 140 pumping plants and 170 
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neighborhood reservoirs (tanks storing treated drinking 

water) having a total capacity of 830 million gallons. 

VULNERABILITIES IN
WATER SUPPLY AND SYSTEM RELIABILITY
The reliability of EBMUD’s water supply sources and 

transmission system are affected by many factors. 

Droughts and climatic variations can adversely affect the 

availability of EBMUD’s water supplies. In addition to such 

gradually-occurring phenomena, sudden catastrophic 

interruptions also can compromise the availability of 

water. Despite efforts to upgrade the system, the structural 

strength of the Mokelumne Aqueducts that cross the 

Delta region, could be undermined by a levee failure, 

especially during fl ooding and earthquakes. Federal 

authorities have warned the nation’s major water suppliers 

TABLE 2-2 TERMINAL RESERVOIR CHARACTERISTICS
  CAPACITY 
RESERVOIR CONSTRUCTED (ACRE-FEET) WATER SOURCES

BRIONES 1964 60,510 MOKELUMNE RIVER, BEAR CREEK

CHABOT 1875 10,350 MOKELUMNE RIVER, SAN LEANDRO CREEK, UPPER SAN LEANDRO RESERVOIR, MILLER CREEK

LAFAYETTE 1933 4,250 LAFAYETTE CREEK 1

SAN PABLO 1920 38,600 MOKELUMNE RIVER, SAN PABLO CREEK, BEAR CREEK, BRIONES RESERVOIR

UPPER SAN LEANDRO 1926 37,960 MOKELUMNE RIVER, SAN LEANDRO CREEK AND TRIBUTARIES

1 The raw water line for the Mokelumne aqueducts was disconnected from the reservoir in 1971.

that the integrity of their water supply systems could be 

compromised by terrorist attacks. Other factors that could 

affect the availability of water supply include periods 

of poor water quality from high turbidity, which affects 

the water treatment system; potential contamination of 

supplies; maintenance outages at terminal reservoirs; 

shortfalls in distribution system capacity; widespread 

power outage; fi res; and civil disturbances. 

DROUGHTS
Northern California’s water resources, including 

EBMUD’s supplies, have been stressed by periodic 

drought cycles. Historical multi-year droughts have 

signifi cantly diminished the supplies of water available 

to EBMUD’s customers. The periodic drought cycles, 

including the most recent 2007-2009 hydrologic drought 
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and high variability of runoff in the Mokelumne 

River watershed are illustrated in Figure 2-3. 

During the early stages of a drought and throughout the 

drought period, EBMUD imposes drought management 

programs to reduce customer demands, thereby 

saving water for the following year in case drought 

conditions continue. Chapter 3 of the UWMP 2010 

includes the details of EBMUD’s drought management 

program; Chapter 4 provides an assessment of the 

reliability of water service for EBMUD customers 

during normal, single, and multiple dry-years.

EFFECTS OF CLIMATE CHANGE 
Climate change is a growing threat to water resources. 

Although the full impact of climate change has not been 

felt, EBMUD has initiated the planning for climate change 

to ensure that it can continue to provide reliable, high 

quality water and wastewater services to its customers. 

In 2008, EBMUD incorporated climate change into 

its Strategic Plan and issued its first Climate Change 

Monitoring and Response Plan. Both documents 

were updated in 2010. An interdisciplinary staff 

committee is reviewing the evolving science of 

climate change, assessing potential water supply 

impacts and vulnerabilities, and developing 

strategies for adaptation and mitigation. 

In 2009 EBMUD evaluated the sensitivity of its current 

water supply system to potential climate change impacts. 

The results of the analysis are intended to help guide 

EBMUD in managing water supplies to meet demand 

with the maximum amount of flexibility and the ability 

to adapt to unknown future conditions, and show that:

■  the water supply is most vulnerable to 

decreases in annual runoff volumes;

■  an increase in air temperature may result in 

increases in the temperature of water flowing into 

Pardee Reservoir and in customer demand; and 

■  the frequency of rationing is sensitive to 

decreases in annual precipitation volume. 

Although EBMUD may experience these changes in 

its Mokelumne River watershed supply in the future, 

due to the uncertainty in regional climate change 

projections, the severity of these impacts is unknown. 

EBMUD also participates in external working groups 

focused on climate change, including the Climate Ready 

Water Utilities Working Group and the Climate Resilience 

Evaluation and Assessment Tool (CREAT) Working Group. 

These working groups are part of the Environmental 

Protection Agency’s Climate Ready Water Utilities Program. 

The purpose of both groups is to increase utility awareness 

of climate change impacts, educate and prepare utilities 

for climate change, and identify and provide tools to 

assess and understand the impact of climate change. 

The Climate Ready Water Utilities Working Group is 

charged with developing attributes for climate ready 

utilities; identifying tools, training, and products to address 

short and long-term needs; and facilitating the adoption 

of climate change adaptation and mitigation strategies. 

The CREAT Working Group guided the development of a 

computer based tool to support utilities with performing 

traditional risk based and scenario based assessments to 

evaluate the utilities resilience to climate change. Version 

1 of the software was released by the EPA in 2010. 

REGULATORY CONSTRAINTS
EBMUD’s ability to use its full entitlement of Mokelumne 

River water is constrained by the limitations incorporated 

into the state issued licenses and permits that grant 

EBMUD the right to serve its customers 325 MGD 

from the Mokelumne River. Although EBMUD’s water 

supply system was designed and constructed to deliver 

325 MGD, in dry-years, the extent to which EBMUD’s 

water rights can be exercised is further constrained 

by other Mokelumne River water users with water 

entitlements that are senior to those held by EBMUD.

In addition to the requirements set forth in the licenses 

and permits, EBMUD’s water supply system operating 

goals and objectives must also conform to State Water 

Resources Control Board Decisions, Court Decisions, 

Federal Energy Regulatory Commission Orders, and 

water right settlement agreements. EBMUD is obligated to 

meet multiple operating objectives, including providing 

municipal water supply benefits, streamflow regulation, 

fishery/ public trust interests, flood control, temperature 

management, and obligations to downstream diverters. 

In 2007, the State Water Resources Control Board (SWRCB) 

commenced a formal proceeding on EBMUD’s petition 

for a time extension of its permit to put Mokelumne 

River water rights entitlement to full beneficial use. 

In accordance with the California Environmental 

Quality Act, EBMUD issued a Notice of Preparation of 

an Environmental Impact Report (EIR) for the permit 

extension in November 2008 with the Draft EIR expected 

to be released for public review at a later date. 



2-8

■ UWMP 2010: CHAPTER 2 — WATER SUPPLY SYSTEM AND WATER RESOURCES PLANNING 

WATER SUPPLY QUALITY
EBMUD consistently provides the highest quality water 

possible. EBMUD’s primary water supply from the 

Mokelumne River requires only limited treatment to 

meet or surpass health standards, because it comes 

from a remote, mostly undeveloped watershed and is 

transported within two days to the EBMUD’s service 

area in large steel pipes. EBMUD has further protected 

water quality at Pardee Reservoir through the purchase 

of conservation easements in areas with signifi cant 

potential for residential development adjacent to Pardee 

Reservoir. As a result, the Mokelumne River supply is 

minimally exposed to common sources of contaminants 

such as pesticides, agricultural or urban runoff, 

municipal sewage discharges, or industrial toxics.

EBMUD and county health departments have posted 

health warnings to notify the public about fi sh 

consumption and elevated mercury levels. Mercury in 

the foothills including Pardee and Camanche Reservoirs 

has been associated with historical gold mining activity.  

However it is important to note that mercury has never 

been detected in EBMUD’s drinking water supply from 

Pardee or Camanche Reservoirs at levels above the 

California Public Health Goal (PHG) of 1.2 ug/L.

On certain occasions, turbidity in Pardee reservoir can 

exceed the water quality limits that the District water 

treatment plants can treat adequately and reliably to meet 

regulatory water quality standards. The degradation in 

water quality has historically been attributed to extreme 

weather or unusual watershed emergencies such as 

landslides. In those situations, the Mokelumne Aqueducts 

must be shutdown or throttled to low fl ow until the water 

quality in Pardee Reservoir suffi ciently improves. The 

District’s local reservoir supply is the primary source 

of supply in these emergency situations. Since 1982 the 

aqueducts were taken out of service at least three times 

because of poor raw water quality (i.e. high turbidity) 

in Pardee Reservoir, caused by winter storm runoff or 

landslides. The longest recorded shutdown duration 

was for a period of 65 days in 1997 when a landslide 

occurred on January 7, on a slope of the Mokelumne 

River in the Upper Mokelumne River watershed.

As performance regulations for drinking water treatment 

become more stringent, recovery from poor water 

quality events is expected to take longer, resulting 

in longer aqueduct shutdowns or reduced fl ows.

When the aqueducts are shut down because of 

severe water quality events, EBMUD implements 

water management plans, which are already in place. 

Terminal reservoirs are normally operated to provide 

180 days of standby storage at reduced consumption, 

and EBMUD meets its service area demands by relying 

on this supply when the Mokelumne River supply 

is temporarily unavailable. After water quality has 

returned to acceptable levels, the terminal reservoirs 

are refi lled as soon as practical by the Mokelumne 

Aqueducts to meet standby storage levels. 

EBMUD WTPs that process the water supplied by local 

terminal reservoirs are designed to handle high turbidity 

conditions that can be caused by severe local storms. 

Consequently, water quality variations do not limit 

the water supply available from terminal reservoirs.

EARTHQUAKES
Potential seismic events pose a signifi cant threat to the 

delivery of water in the San Francisco Bay Area. Within 

or near EBMUD’s service area, several earthquake faults, 

including the San Andreas, San Gregorio, Hayward, 

Calaveras, Concord, Antioch, Greenville, Mt. Diablo 

Thrust, Midland, and others, as depicted in Figure 2-4, 

pose varying degrees of risk to the water distribution 

system and to the Mokelumne Aqueducts in the Delta 

area. The most signifi cant seismic threat comes from 

the Hayward Fault that crosses the Cl  aremont Tunnel, 

which is the most critical conduit of treated water to 

the East Bay plain. See Table 2-3 for a list of signifi cant 

earthquakes that have occured in the Bay Area since 1836.

EBMUD’s Mokelumne River facilities are also located 

in a seismically active area. Pardee Dam is located 

within three miles of the Bear Mountain Fault zone (see 

Figure 2-5); however, according to analyses completed 

in 1992, it will not be adversely impacted by a seismic 

 SIGNIFICANT
TABLE 2-3  BAY AREA EARTHQUAKES (M>6.5)

  RICHTER
YEAR FAULT MAGNITUDE

1836 HAYWARD 6.75

1838 SAN ANDREAS 7.0

1865 SAN ANDREAS 6.5

1868 HAYWARD 7.0

1892 UNDETERMINED 6.5

1898 UNDETERMINED 6.5

1906 SAN ANDREAS  8.25

1911 CALAVERAS 6.5

1989 SAN ANDREAS 7.1

Source: http://seismo.berkeley.edu/seismo.baseis.html
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event on that fault. A seismic study of Camanche Dam 

completed in 2010 concluded that a major earthquake on 

the Bear Mountain Fault zone could cause liquefaction 

of the tailings materials under the Camanche Main Dam 

embankment. The resultant deformation would be limited 

to the downstream toe area and would not affect the 

overall dam stability nor lead to dam overtopping.

DELTA FLOODS 
There is a long history of levee failures in the 

Delta, including the region where the Mokelumne 

Aqueducts cross. EBMUD experienced a near-

catastrophic event in 1980 when Lower Jones Tract 

fl ooded and the railroad embankment adjacent to the 

aqueducts subsequently failed, allowing fl oodwater 
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to fl ow into Upper Jones Tract (see Figure 2-6). This 

event nearly undermined the aqueduct supports 

in the area. Necessary repairs were made.

In June 2004, a structural failure in the levee at the 

Upper Jones Tract 1.5 miles south of the Mokelumne 

Aqueducts caused a levee breach. The resulting fl ood 

submerged about 5.25 miles of the elevated Mokelumne 

Aqueducts for several months while the island was 

being drained. Nevertheless, the aqueducts remained 

in full operation during the entire time. Subsequent 

investigation of the damage concluded that the 

aqueducts and their supports were structurally sound, 

and the maintenance road and drainage systems for the 

aqueducts sustained damage to their exterior coatings. 

IMPROVING WATER SUPPLY
AND SYSTEM RELIABILITY
To prepare for conditions that may affect the availability of 

water, EBMUD implements infrastructure related programs 

and projects that improve the reliability of its water supply. 

Among these are supplemental water supply projects that 

not only reduce the frequency and magnitude of water 

rationing required of customers during droughts, but also 

provide EBMUD customers with greater assurance against 

other possible adverse situations, such as emergency 

water shortages. In addition to pursuing supplemental 

water supply sources, EBMUD also maximizes resources 

through continuous improvements in the delivery and 

transmission of available water supplies, and investments 

in ensuring the safety of its existing water supply facilities. 

FIGURE 2-5 UPCOUNTRY AREA FAULTS
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  INFRASTRUCTURE IMPROVEMENT PROJECTS

Seismic Improvement Program
EBMUD is internationally recognized for its proactive 

approach to minimizing seismic risk. A Seismic 

Improvement Program completed in 2007, made EBMUD 

the fi rst water agency in the United States to retrofi t its 

facilities on a comprehensive scale. The program was 

designed and implemented to protect public safety and 

preserve the regional economy by making improvements 

that would allow EBMUD to partially restore water service 

to its customers following a major earthquake within 30 

days. The seismic improvements improved the system’s 

operational fl exibility and reliability and put in place 

the necessary tools for rapid response, repairs, and 

recovery. As illustrated in Figure 2-7, the program included 

installation of an 11-mile pipeline at the southern end 

of the service area to create an alternate transmission 

route, upgrades and retrofi ts to more than 300 critical 

facilities, and an innovative bypass tunnel through 

the Hayward Fault zone for the Claremont Tunnel, a 

critical facility that brings water through the Oakland-

Berkeley hills to approximately 800,000 customers. 

Mo  kelumne Aqueduct Seismic Upgrade
The Mokelumne Aqueducts convey the Mokelumne 

River supply from Pardee Reservoir across the Delta 

to EBMUD’s service area. The aqueducts are buried 

for most of their length. At Delta river and slough 

crossings, they are buried from 10 to 40 feet below the 

channel bottoms or levee crests. The remaining above-

ground sections are supported on timber, reinforced 

concrete or steel bents for approximately ten miles 

as the aqueducts cross the islands in the Delta. The 
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aqueducts also cross non-engineered levees constructed 

in the late 1800s, which provide little support. 

In the 1990s, EBMUD began the Mokelumne Aqueduct 

Seismic Upgrade Project, as part of the comprehensive 

Mokelumne Aqueduct Security program, to improve 

the seismic performance of the aqueducts in the Delta 

and to ensure that raw water deliveries can be partially 
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FIGURE 2-7                                                                                                                        SEISMIC IMPROVEMENT PROGRAM
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restored within 180 days after a major earthquake. 

The project improved the seismic performance of the 

Mokelumne Aqueduct No. 3, by strengthening of levees 

at aqueduct crossings and of pipe foundations at river 

crossings; reinforcing all pipe joints on buried portions 

of the pipe; and the strengthening of pipe support 

structures on elevated portions of the aqueduct. The 

project also included replacement of all low strength 
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bolts with high strength bolts on elevated portions 

of Mokelumne Aqueduct No. 2 and No. 3. The fi nal 

phase of this program was completed in 2005.

EBMUD prepared an Aqueduct Section Emergency 

Plan that will be activated in the event of an aqueduct 

or levee failure. The type and magnitude of the failure 

will determine whether the EBMUD Emergency 

Operations Plan should be activated. If the water supply 

to the service area is impacted, the Water Shortage 

Contingency Plan (see Chapter 3) will also be activated.

Mokelumne
Aqueduct Interconnection Project
EBMUD is currently in the design phase of the Mokelumne 

Aqueduct Interconnection Project that will further improve 

the reliability of its water supply delivered through 

the Mokelumne Aqueducts. The project includes the 

addition of interconnections between the aqueducts in 

two locations in the Delta area and near Walnut Creek, 

and adding emergency piping manifolds to Mokelumne 

Aqueduct No. 3 at the Delta river crossings (see Figure 2-8). 

The interconnections in the Delta will allow the District to 

bypass segments of the Mokelumne Aqueducts that may 

be damaged following a levee failure or seismic event, and 

thus, maximize fl ows through surviving segments of the 

aqueducts. The interconnection near Walnut Creek will 

allow for isolation and bypassing at the two tunnels that 

are at the end of the Mokelumne Aqueducts to improve 

operational fl exibility. Following an emergency event, 

the piping manifolds on Mokelumne Aqueduct No. 3 at 

the Delta river crossing will allow water to temporarily 

bypass these three main river crossings in the Delta, 

where the Mokelumne Aqueduct No. 3 is more susceptible 

to damage, until permanent repairs can be made.

The project is funded by a Proposition 84 grant from the 

California Department of Water Resources (DWR) in the 

amount of $10 million as part of the State’s Integrated 

Regional Water Management Program (IRWMP). 
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Walnut Creek–San Ramon
Valley Improvement Project
The Walnut Creek–San Ramon Valley Improvement 

Project increased system reliability in the eastern 

portion of the service area, improving water pressure 

and water availability during prolonged seasonal 

hot periods while maintaining adequate reserves for 

fi re fl ows. This project was completed in the mid-

2000s. It included capacity expansion and upgrades 

to the Walnut Creek WTP, construction of 4.4 miles 

of large diameter transmission pipeline (including a 

one-mile tunnel) from Walnut Creek to Alamo, and 

expansion of the Danville Pumping Plant in Alamo. 

MORAGA

FIGURE 2-9 WATER TREATMENT AND TRANSMISSION IMPROVEMENTS PROGRAM
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Water Treatment and
Transmission Improvements Program
The Water Treatment and Transmission Improvements 

Program (WTTIP) addresses regulatory issues, 

maintenance needs, and water treatment and transmission 

capacity needs in Lafayette, Moraga, Orinda, western 

Walnut Creek, and parts of unincorporated Contra Costa 

County. The program will allow EBMUD to reliably 

and effi ciently meet current and projected 2030 water 

demands of the WTTIP area. It includes improvements 

to the Lafayette, Orinda, Walnut Creek, Sobrante, and 

Upper San Leandro WTPs, four new or upgraded storage 

tanks, nine new or upgraded pumping plants, and 

approximately 5.5 miles of new pipeline, as illustrated in 

Figure 2-9. The WTTIP EIR and recommended projects 

was approved by the Board in December 2006.
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One of the WTTIP components, the Moraga Road 

Pipeline, a new three mile 36-inch and 48-inch diameter 

pipeline, was placed in-service in December 2008. 

Highland Reservoir, a new 2.7 million gallon reservoir 

is scheduled to be placed in-service by the end of 2011. 

The Walnut Creek WTP project completion is expected 

in 2012, and includes construction of two new filters, 

a new 34 MGD distribution system pumping plant and 

backwash water recycling system improvements. 

West-of-Hills Master Plan
The West-of-Hills Master Plan was completed in 2010 

and addresses regulatory issues, existing maintenance 

needs, and existing and future water treatment and 

transmission capacity needs for the western portion of 

the EBMUD service area. This regional master plan was 

undertaken to better understand WTP and transmission 

capacity limitations, integrate long-range plans with 

the WTTIP, and develop strategies to resolve competing 

needs from individual pressure zones. The proposed 

improvements include expansion and upgrades to 

Orinda, Sobrante, and Upper San Leandro WTPs, five 

water storage reservoirs, two pumping plants, and 23 

miles of new transmission pipeline projects ranging 

in size from 30-inches to 72-inches in diameter. Some 

of components of the West-of-Hills Master Plan will 

be completed as needed, when future development 

and projected water demand growth materialize. 

Dam Safety Program
EBMUD maintains a comprehensive Dam Safety Program. 

Instrumentation monitoring, monthly visual inspections, 

and periodic dam safety reviews are conducted to 

prevent loss of life, personal injury and property damage 

from dam failures. EBMUD staff utilizes the latest 

technology in geotechnical, structural and earthquake 

engineering to conduct monitoring, inspection, and 

evaluation of the dams. While most EBMUD dams 

are under the jurisdiction of the California Division of 

Safety of Dams (DSOD), Pardee and Camanche Dams 

also are monitored by the Federal Energy Regulatory 

Commission (FERC) because they produce hydropower. 

DSOD and FERC conduct their annual dam inspections 

independently of EBMUD monitoring and inspection.

FERC uses the Potential Failure Mode Analysis (PFMA), 

a component of its Dam Safety Performance Monitoring 

Program, to identify, evaluate, and categorize potential 

failure modes for dams that are under FERC jurisdiction. In 

2008, in compliance with FERC’s regulatory requirements, 

an independent consultant and project team conducted 

the PFMA for Pardee and Camanche Dams. The results of 

the analysis show that Pardee and Camanche Dams were 

well designed, constructed, instrumented, monitored, and 

maintained by EBMUD. Based on results of the analyses, 

FERC recommended that EBMUD continues to implement 

its comprehensive Dam Safety Program for both dams. 

In 2004 and 2005, EBMUD completed stability evaluations 

for San Pablo, Chabot, and Lafayette Dams. Based on 

the results, EBMUD completed seismic upgrades at 

San Pablo Dam by improving the foundation materials 

with cement deep soil mixing technology and a 

larger downstream buttress, and plans to start seismic 

upgrade work at Chabot Dam in the coming decade. 

The embankment of Lafayette Dam was found to be 

seismically adequate; however, its outlet tower may 

require seismic upgrades. EBMUD is working with 

DSOD to identify the appropriate measures. The seismic 

evaluation of Upper San Leandro Dam is currently 

underway and it is expected to be completed in 2011.

Security
Working with law enforcement and utility industry 

security experts, EBMUD has established a comprehensive 

security program to protect its water supply. Acting 

on the recommendations of the Federal Bureau of 

Investigation, the American Water Works Association, and 

the California Emergency Management Agency, EBMUD 

continually reviews and updates emergency response 

plans, and guards its water and wastewater systems.

As required by the Federal “Bioterrorism Preparedness and 

Response Act, Public Law 107-188,” EBMUD submitted its 

Vulnerability Assessment to the Unite States Environmental 

Protection Agency (EPA) in 2003, and established a 

Security and Emergency Preparedness Section (SEPS) 

to coordinate its security efforts. Since 2003, the SEPS 

has continued to stay abreast of security developments 

and been prepared to respond to security issues that 

might arise. EBMUD’s SEPS has trained and certified 

EBMUD staff in compliance with all legal requirements.

EBMUD has continually improved its ability to deter 

and delay criminal activity; to detect such activity when 

it does happen; to assess alarm and potential security 

breach conditions; and to dispatch responders to security 

incidents promptly. Physical improvements to key EBMUD 

facilities include, but are not limited to, re-keying locks, 

fencing, access control systems, lighting, alarms (interior 

and exterior), motion detectors, cameras, video recorders, 

monitors, and all related required appurtenances to 

complete the security systems. Operational improvements 
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included updating the security response section of 

EBMUD’s Emergency Operations Plan (submitted to the 

EPA in 2003). In 2009, the SEPS revised the Emergency 

Operations Plan for full compliance with the National 

Incident Management System (NIMS). In addition, per 

EBMUD’s FERC license, periodic security inspections 

are conducted and specifi c requirements have to be met 

to ensure the security of the FERC licensed hydropower 

project. EBMUD also maintains and annually updates 

its Emergency Action Plan for Pardee and Camanche 

Reservoirs to comply with current FERC requirements. 

EBMUD continues to adjust and improve security measures 

as warranted to protect against potential terrorism and 

other security concerns experienced by EBMUD.

Ensuring the safety of public water supplies is EBMUD’s top 

priority. EBMUD uses an all-hazard, multi-barrier approach 

with physical, chemical, and operational controls to 

safeguard the drinking water provided to consumers. This 

approach is advocated by national industry and homeland 

security experts. In response to a threat or situation in 

which the quality of the water supply is potentially affected 

or compromised, EBMUD follows a systematic approach to 

assess the threat or likelihood of potential contamination, 

to investigate the event, and to respond appropriately 

to protect the public and the water system. EBMUD 

has plans in place and is ready to issue all required 

and appropriate public notices if there is a question or 

concern regarding the safety of its public water supplies.

EBMUD’s Emergency Operations Team (EOT) is ready 

to respond quickly and appropriately to any emergency 

with other public safety and fi rst responder agencies. 

The EOT manages emergency responses, meets, trains, 

and conducts exercises routinely. EBMUD’s EOT utilizes 

the California Standardized Emergency Management 

System that incorporates all NIMS requirements, and 

is very well integrated with other utilities directly, by 

agreement, and by its active engagement with the 

California Utilities Emergency Association. See Chapter 

3 for details on inter-agency emergency support. 

EXISTING
SUPPLEMENTAL WATER SUPPLY SOURCES
EBMUD’s long-term water supply goals include improving 

water supply reliability and diversifying its water supply 

portfolio. Since the UWMP 2005 update, two critical 

steps toward realizing those goals were completed 

when EBMUD fi nished the construction of the Freeport 

Regional Water Facility and the Bayside Groundwater 

Facility. These facilities provide additional water to 

augment EBMUD’s water supply during drought periods. 

Freeport Regional Water Facility
The Freeport Regional Water Facility is a result of a 

regional water supply project undertaken by Freeport 

Regional Water Authority (FRWA), which was created 

by exercise of a joint powers agreement between 

Sacramento County Water Agency (SCWA) and EBMUD. 

The City of Sacramento is an associate partner. The 

facility, as shown in Figure 2-1, (see page 2-3) enables 

delivery of water diverted from the Sacramento River 

near the town of Freeport to EBMUD customers during 

dry-years and will provide water in all years for the 

Sacramento County. It will be used to supplement 

EBMUD’s aggressive water conservation and recycling 

programs to reduce the potential for severe water rationing 

and associated economic losses during droughts. 

Stemming from its effort to identify additional sources 

of supply to meet its long-term water demand since the 

mid-1960s, EBMUD executed a contract in 1970 with the 

United States Bureau of Reclamation (USBR) for delivery 

of Central Valley Project (CVP) water from the American 

River. Years of litigation followed, preventing construction 

of the infrastructure necessary to deliver this water supply 

to EBMUD. In 2000, USBR, EBMUD, and Sacramento 

parties reached an agreement to modify the contract and 

to develop a joint water supply from the Sacramento River, 

rather than from the American River. FRWA was created 

in 2002, to implement the development of the Freeport 

facility. The facility, as illustrated in Figure 2-1, includes:

 EXISTING SUPPLEMENTAL WATER SUPPLY QUANTITIES
TABLE 2-4 (IN ACRE-FEET PER YEAR)

   MULTIPLE DRY YEARS

SOURCES NORMAL YEAR MAXIMUM SINGLE DRY YEAR  YEAR 1 YEAR 2 YEAR 3

FREEPORT REGIONAL WATER FACILITY 0 UP TO 112,000 1 165,000 OVER THREE YEARS

BAYSIDE GROUNDWATER FACILITY 0 1,120 1,120 1,120 1,120

1 Contractual single-year limit of supply from USBR is 133,000 AF. Continuous operation at 100 MGD, EBMUD’s allocation capacity in the FRWP, yields a maximum annual delivery of 112,000 AF. 
Supply from the FRWP is also limited by the availability of CVP water during dry-years.
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■ 185-MGD water intake and pumping plant 

(with state-of-the-art fish screens) on the 

Sacramento River near Freeport;

■ 72- to 84-inch diameter pipeline to transport water 

eastward from the Sacramento River to the existing 

Folsom South Canal and to SCWA’s treatment 

plant, which is presently under construction;

■  the aforementioned WTP in central Sacramento County; 

and

■  approximately 20 miles of 72-inch diameter pipeline 

and two 100 MGD pumping plants to transport 

water from the southern end of the Folsom South 

Canal to EBMUD’s Mokelumne Aqueducts. 

The project became operational in February 2011. 

EBMUD’s ability to take delivery of water through the 

Freeport facility is based on its Long Term Renewal 

Contract (LTRC) with the USBR, which provides for up 

to 133,000 AF in a single dry-year, not to exceed a total 

of 165,000 AF in three consecutive dry-years. Under 

the LTRC, the CVP supply is available to EBMUD only 

in dry-years when EBMUD’s total stored water supply 

is forecast to be below 500 TAF on September 30 of 

each year (See Chapter 3 and Appendix G for further 

details). Table 2-4 illustrates the supplemental supply 

quantities provided to EBMUD by the Freeport facility. 

Bayside Groundwater Facility
The Bayside Groundwater Facility was built to enable 

EBMUD to inject potable drinking water into the deep 

aquifer of the South East Bay Plain Groundwater 

Basin (SEBPB) during wet years until its subsequent 

recovery, treatment and use during times of drought. 

The facility supplies supplemental water to EBMUD 

customers only when supplemental water is needed, 

and overall, the quantity of water injected into the 

aquifer of the SEBPB will exceed the quantity of 

water extracted. See Figure 2-10 for basin location.

Groundwater from the SEBPB is available only to a 

limited extent as part of the implementation of the 

injection/extraction system associated with the Bayside 

Groundwater Facility. Because it is possible that some 

extractions may include native groundwater, which 

will subsequently be treated, EBMUD has started the 

process for preparing a groundwater management plan 

for the SEBPB (see SEBPB Groundwater Management 

Plan Development section of this Chapter), but EBMUD 

has not yet adopted a groundwater management 

plan. The native groundwater of the SEBPB is not 

available as a significant source of water to EBMUD.

The groundwater facility became operational in 

2010. The facility consists of a new water treatment 

facility and associated pipelines linking the treatment 

plant to the injection/ extraction well, subsidence 

monitoring system, and a network of groundwater 

monitoring wells. The project will supply water to 

EBMUD customers only when supplemental water 

is needed because of drought conditions. 

The injection/ extraction system uses a 600-foot deep 

well, located on property leased from the Oro Loma 

Sanitary District in San Leandro. When operated in 

injection mode, treated water from EBMUD’s distribution 

system is directed through the project well into the deep 

aquifers of the SEBPB. The injection mode operation 

will take place during wet years when surplus water 

is available for storage. During droughts water will 

be extracted and treated to meet all federal and state 

drinking water standards prior to distribution to the 

customers. A permit from the Department of Public Health, 

which is pending, is required before the groundwater 

can be extracted and treated for municipal use.

The project is designed to yield 2 MGD over a 6-month 

period, resulting in an average annual production 

capacity of 1 MGD or 1,120 acre-feet per year (AFY). 

The supplemental supply quantities available to 

EBMUD as a result of operation of the project are 

presented in Table 2-4. EBMUD’s long-range plan 

calls for investigating potential expansion of the 

Bayside Groundwater Facility in the future.

POTENTIAL 
SUPPLEMENTAL WATER SUPPLY SOURCES

Short-Term Potential 
Supplemental Water Supply Projects
EBMUD will meet future growth in projected 

customer demand with aggressive conservation 

and recycled water development, and, as necessary, 

by implementing additional supplemental supply 

components. These supply components will lower the 

customer rationing burden during droughts and thereby 

decrease direct impacts on EBMUD customers. 

EBMUD has established aggressive targets for conservation 

and recycling, and these two actions will meet a total 

of 50 MGD of future demand, as described in detail in 

Chapter 5 and Chapter 6, respectively, of the UWMP 

2010. The supplemental supply components that 
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EBMUD may pursue in order to enhance its supplies 

during dry-years include, but are not limited to, water 

transfers, and groundwater banking/ exchange efforts. 

EBMUD will simultaneously pursue supplemental 

supply projects to meet future water needs consistent 

with the resources management strategies presented 

in DWR’s 2009 California Water Plan. By considering 

a broad mix of projects, with inherent scalability and 

the ability to adjust implementation schedules for a 

particular component, EBMUD will be able to minimize 

the risks associated with future uncertainties such as 

project implementation challenges and global climate 

change. If EBMUD is able to successfully develop one 

component, this could result in deferral of other additional 

supplemental supply components over the planning 

period. EBMUD is interested in partnering with other 

agencies and other water rights owners in exploring 

projects to ensure the water supply for the future. 

Partnerships offer the best potential solutions that are 

environmentally sound, cost-effective, and sustainable. 

Separate project-level environmental documentation will 

be prepared, as appropriate, for specific components as 

they are developed in further detail and implemented 

in accordance with EBMUD’s water supply needs.

Because EBMUD’s extensive conservation savings have 

limited the ability to ration in dry and critical dry years 

without extensive cost to customers, EBMUD has set 

the rationing goal to up to 15 percent during multi-year 

droughts. As a practical matter, EBMUD may be unable 

to reduce rationing to 15 percent until it has developed 

sufficient dry-year supply to meet the demands during 

any particular drought. As new supplemental supplies 

are secured, EBMUD will be able to gradually reduce 

the amount of rationing it imposes upon its customers. 

Northern California Water Transfers 
EBMUD is interested in exploring a water transfer 

program to secure up to 13 MGD of dry-year water 

supply through voluntary water transfers. The purpose 

of EBMUD’s Water Transfer Program is to develop and 

implement water transfer and exchange opportunities 

throughout northern California. EBMUD plans to use 

the Freeport facilities, illustrated in Figure 2-11, to 

convey the transfer water to EBMUD’s service area. 

Due to recent demand reductions resulting from economic 

downturn and drought and in combination with the 

District’s rationing policy, EBMUD’s water supplies are 

currently sufficient in the near-term. Therefore, EBMUD’s 

primary interest is exploring partnership opportunities 

with willing parties within the Sacramento River Watershed 

on long-term or permanent water transfer arrangements. 

In the future, EBMUD’s Water Transfer Program also may 

pursue short-term transfer arrangements, as needed, to 

help reliably meet EBMUD’s dry-year water supply needs. 

Bayside Groundwater Project Expansion
EBMUD plans to examine the potential expansion of 

the Bayside Groundwater Facility that was completed 

in 2010. EBMUD plans to utilize information gained 

from the operation of the facility to help determine 

whether and how to proceed with the expansion. 

EBMUD would prepare a project specific EIR for 

Phase 2 prior to the development of the project. 

Phase 2 is envisioned to have an annual capacity ranging 

between 2 and 9 MGD and to use the South East Bay Plain 

Groundwater Basin (SEBPB), although details regarding 

proposed capacity, locations, and configuration of Phase 

2 facilities will not be developed until Phase 1 is operated 

for a period of time. As planning for Phase 2 moves 

forward, EBMUD will work with the Bayside Community 

Liaison Group to address community concerns.

SEBPB Groundwater 
Management Plan Development
With the completion of the Bayside Groundwater 

Facility and the potential expansion of the facility, 

local groundwater resources have become a key 

component of EBMUD’s future supplemental supply 

strategy. Because the groundwater facility relies on 

the SEBPB, EBMUD plans to develop a Groundwater 

Management Plan (GMP) in collaboration with local 

stakeholders as a tool to manage basin water quality 

and quantity. In accordance with the Urban Water 

Management Act, a description of the East Bay Plain 

Basin is provided in Appendix E of the UWMP 2010. 

The SEBPB GMP development is anticipated to 

include a hydrogeologic review to gain a deeper 

understanding of basin characteristics, working 

with stakeholders, and setting basin management 

objectives. The GMP will be consistent with 

commitments made in the Bayside Groundwater Project 

EIR Mitigation Monitoring and Reporting Plan. 

The first step in GMP development will be a stakeholder 

assessment. A collaborative workgroup will be formed 

and detailed objectives of the GMP will be collectively 

developed. As per AB 3030, the GMP development 

process will solicit public involvement and outreach 

will likely include workshops and public meetings. The 

GMP work effort will also include updating studies to 
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defi ne the basin boundaries and characteristics. Some 

studies were conducted for the Bayside Phase 1 efforts. 

Additional technical studies may be used to update 

basin groundwater modeling, basin yield and storage 

estimates, and water quality characterizations. The GMP 

planning effort began in 2010. It is anticipated that the 

GMP development will take about two years to complete.

Long-Term Conceptual
Supplemental Water Supply Projects

Bay Area Regional Desalination Project 
The Contra Costa Water District (CCWD), EBMUD, San 

Francisco Public Utilities Commission (SFPUC), Santa 

Clara Valley Water District (SCVWD), and the Alameda 

County Flood Control and Water Conservation District 

- Zone 7 are jointly exploring the development of 

regional desalination facilities that would benefi t over 

5.6 million Bay Area residents and businesses served 

by these agencies. The Bay Area Regional Desalination 

Project (BARDP) would consist of one or more facilities, 

as shown in Figure 2-12, with an estimated capacity 

range of 10 to 50 MGD. Up to a maximum of 22,400 

acre-feet per year of ocean/ bay/ brackish water would 

be made available to EBMUD for municipal use.

BARDP goals and benefi ts: 

■  provide a reliable water supply source that 

is available even during contract delivery 

reductions, extended droughts, and emergencies 

such as earthquakes or levee failures;

■  allow other major facilities such as treatment 

plants, water pipelines, and pump stations, to be 

taken out of service for maintenance or repairs;

■  minimize the potential for adverse 

environmental impacts; and

■  leverage existing and contiguous infrastructure 

to meet needs and minimize costs.

Three potential sites have been identifi ed where a regional 

desalination facility could be located: a site in the eastern 

part of Contra Costa County (East Contra Costa); a site in 

Oakland near the Bay Bridge (Oakland Bay Bridge); and 

a site in San Francisco near Oceanside (Oceanside). A 

feasibility study was completed in 2007 and a six month 

pilot test was completed in 2009 at the East Contra Costa 

site (CCWD’s Mallard Slough Pump Station site). The 

project’s pilot testing collected data on technical feasibility 

(pretreatment options, membrane performance, and 

design parameters) and the environmental impacts (brine 

disposal and marine life). The pilot testing confi rmed:

■  membrane pre-treatment and desalination 

can produce desired water quality;

■  sensitive species, such as the Delta and Longfi n smelt, 

may be present during certain times of the year; and

■  brine, a salty by-product produced at the 

desalination plant, did not have a signifi cant 

negative impact on local species.

Regional Desalination Project would require an 

assessment of potential environmental impacts and 

would undergo an extensive and complex regulatory 

review process.  Implementation of the Regional 

Desalination Project would involve signifi cant public 

outreach, hearings and negotiations to obtain a 

number of permits from many different agencies. 

Inter-Regional
Groundwater Banking/Exchange 
EBMUD is investigating long-range options for combined 

use of groundwater and surface water sources beyond 

the East Bay service area. Groundwater storage is 

being explored in Sacramento County and San Joaquin 

County. Water banked underground would benefi t 

either location, as it would help address the over-
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The IRCUP project elements, as currently envisioned, 

include the capture of excess surface water during wet 

years (potentially within expanded existing Mokelumne 

reservoirs and/ or within new off-stream reservoirs) and 

the diversion of water to groundwater storage/ recharge 

facilities that could be located in San Joaquin County 

and/ or western Calaveras County. During dry-years, 

previously stored groundwater would be extracted 

to supplement surface water supplies. Conveyance 

would be accommodated through use of existing and 

new systems (pipelines). EBMUD plans to continue 

participating with other Forum members in further 

refining the IRCUP concept. There are no plans to move 

into a project-specific stage of development until the 

concept is better understood and support is garnered 

within the region that would benefit from the IRCUP.

Expansion of Surface Water Storage
In the future, EBMUD plans to explore a wide range of 

options to improve reliability of its supply during droughts 

and to meet future needs, including examination of 

participation in the Los Vaqueros Expansion. If Los 

Vaqueros Expansion becomes feasible as a short-term 

potential supplemental water supply project, then the 

2015 UWMP will incorporate and quantify the project.

Enlargement of EBMUD’s existing facilities on the 

Mokelumne River may be pursued in the long-term as 

part of an interrelated set of upcountry projects with a 

common set of partners.  Enlargement of the Lower Bear 

Reservoir could also be pursued on a regional basis, 

and the enlargement would increase the surface water 

storage capacity within the upper Mokelumne watershed.  

If regional upcountry actions are pursued in the future, 

additional negotiations, as well as planning, design and 

environmental review, will have to be conducted.

PARTNERSHIPS 
IN REGIONAL MANAGEMENT PLANS
EBMUD partners with other water agencies to develop 

integrated water resources management strategies 

that would supplement existing water supplies. 

EBMUD participates in several consensus-based 

regional water management efforts with stakeholders 

in the San Francisco Bay Region as well as the 

Mokelumne and American River Basins to explore 

regional and statewide water resource issues.

drafted groundwater basins in both regions, while 

providing a potential dry-year supply for EBMUD. 

A Sacramento County groundwater project option 

would most likely be located adjacent to a stretch of 

EBMUD’s pipeline from the Freeport facility (a pipe 

which traverses the central and southern portion of 

Sacramento County) or the Folsom South Canal. A San 

Joaquin County groundwater storage project option 

would most likely be located in the proximity of EBMUD’s 

Mokelumne Aqueducts (which traverse the northern 

portion of San Joaquin County along a west-to-east 

route). The proximity of the projects to existing EBMUD 

conveyance facilities would allow efficient transport 

of stored groundwater to the EBMUD service area. 

Entities in both locales have discussed the potential 

to develop groundwater storage and banking 

projects in partnership with other water agencies 

in the IRWMP prepared for the respective regions 

(i.e., American River Basin IRWMP, the Mokelumne/ 

Amador/ Calaveras IRWMP and Northeastern San 

Joaquin Groundwater Banking Authority’s IRWMP) . 

Inter-Regional Conjunctive Use Project
The Mokelumne River Forum (Forum) is made up 

primarily of water agencies, local governments, and 

non-governmental organizations with an interest in the 

Mokelumne River. In April 2005, the Forum members 

signed a Memorandum of Understanding with the 

DWR and committed to seek mutually beneficial 

and regionally focused solutions that meet water 

management needs in the Sierra Foothills, San Joaquin 

County, and the portion of the East Bay served by 

EBMUD. A result of those discussions is the Mokelumne 

River Inter-Regional Conjunctive Use Project (IRCUP). 

The IRCUP envisions conjunctive use on a regional 

scale, with the potential to provide water supply and 

environmental benefits to a broad range of Mokelumne 

River basin stakeholders. Benefits would include:

■ storage and supplies for drought protection 

and to meet the future water needs of the 

citizens of Amador and Calaveras Counties;

■ long-term drought protection for areas of Alameda 

and Contra Costa Counties served by EBMUD;

■ drought protection, replenishment of the 

groundwater basin, and water to create a 

hydraulic barrier to prevent further saline 

intrusion for San Joaquin County citizens; and

■ enhanced cold water pool to benefit water temperatures 

and therefore fish in the Lower Mokelumne.
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San Francisco 
Bay Area Regional Partnerships
As a member of the Bay Area Water Agencies Coalition 

(BAWAC), EBMUD continues to work with local 

agencies under a Letter of Mutual Understanding to 

update an IRWMP that was drafted in 2007 for the 

nine Bay Area counties. The goal is to systematically 

combine water supply reliability, water quality, storm 

water and wastewater management, and environmental 

restoration planning. Integrating regional water 

management and planning benefit the San Francisco 

Bay Area Region through facilitated implementation of 

innovative, cost-effective and efficient multi-objectives 

water management solutions. Through an integrated 

plan, the Bay Area has been able to compete more 

effectively for funding from broader sources such 

as state bond funds and federal appropriations.

Through BAWAC, EBMUD partners with other local 

member agencies (Alameda County Water District, Bay 

Area Water Users Association, CCWD, SCVWD, and 

SFPUC) to formulate and support a mutually agreeable 

set of actions to improve water quality and supply 

reliability in the San Francisco Bay Area. Examples 

of such collaboration include: the ongoing study of a 

regional desalination project, in cooperation with the 

SFPUC, CCWD and SCVWD and (as of 2010) the Zone 

7 Water Agency; completion of the SFPUC-Hayward-

EBMUD Intertie Project between SFPUC, Hayward, and 

EBMUD; completion of the FRWP; and preparation of 

numerous regional grant applications submitted between 

2005 through 2010 that resulted in the utilization of state 

funds (funds as made available through Proposition 

50 and Proposition 84) to implement a broad range of 

supplemental supply projects, conservation programs, 

recycling projects, and additional regional planning work.

Mokelumne River Basin Partnerships
In collaboration with the Upper Mokelumne River 

Watershed Authority (UMRWA) partners from Alpine, 

Amador, and Calaveras counties, EBMUD received 

approximately $1 million in grants to complete a 

watershed assessment and a plan for the Upper 

Mokelumne (above Pardee Reservoir) watershed. That 

plan was completed in 2008. The project collected 

and assembled watershed data, conducted additional 

monitoring, developed a model for assessing changes in 

the watershed, and involved all stakeholders. Historically, 

watershed protection has been the most efficient and 

cost-effective mechanism for protecting drinking-water 

quality at the tap. By effectively managing its watershed 

lands, EBMUD can ensure that protection of the water 

supply is maximized, treatment costs are minimized, and 

natural resources are protected and sustained. Moving 

forward, UMRWA has taken over the development of 

updates to the Mokelumne/ Amador /Calaveras IRWMP, 

as was prepared by a range of upcountry stakeholders 

in 2006. UMRWA intends to apply for grant funding to 

support this work and work on water-saving measures 

such as distribution system leak detection and repairs 

that would benefit the entire UMRWA community.

EBMUD is also an active participant in the Mokelumne 

River Forum, as described in the “Inter-Regional 

Conjunctive Use Project” section in this Chapter. 

American River Basin Partnerships
EBMUD, along with a number of water agencies and 

interest groups in Sacramento County, prepared the 

American River Basin (ARB) IRWMP in 2006/ 2007. 

EBMUD’s participation is consistent with a 2005 agreement 

between SCWA and EBMUD to evaluate the potential 

to develop additional water supplies for both agencies 

through conjunctive use of surface and groundwater in the 

area and to transfer and deliver surface water supplies

WATER SUPPLY MANAGEMENT EFFORTS
EBMUD is in the process of developing a Water Supply 

Management Program that will analyze means of 

serving its long-term projected demands though 

the year 2040.  EBMUD is presently supplementing 

the environmental analysis of the Water Supply 

Management Program 2040, and the District plans to 

adopt the Water Supply Management Program 2040 after 

considering the supplemental information regarding 

impacts and alternatives for securing supplemental 

supplies. This action will likely take place in 2012.
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CHAPTER 4. WATER DEMAND

Currently, water consumption within the EBMUD service area has dropped as a result of an economic 

downturn in the Bay Area, suppressed demand in response to the drought management program, and 

unusually cool weather. In looking out to year 2040, EBMUD’s water supply is not suffi cient to meet customer 

demand during single- and multi-year drought periods. A supply and demand assessment was done based 

on a land-use based method to forecast demands.

PAST AND CURRENT DEMAND
Historical water use within the EBMUD service area is 

illustrated in Figure 4-1. Total demand has remained 

relatively constant with some variance despite the increase 

in the number of water service accounts (or service 

connections). Water use dipped signifi cantly during 

periods of drought rationing in calendar years 1976-78, 

1987-94, and recently in 2007-2010.

Many factors contributed to the reduced water use from 

the amount that would otherwise be anticipated including: 

■  water restrictions imposed for drought management in 

1976-78, 1987-94, and recently in 2007-2010;

■  EBMUD’s aggressive water conservation and recycling 

activities;

■  changed consumption demographics to a variety of 

land use conversions, many of which also have high 

effi ciency water use patterns;

■  legislative changes including new plumbing effi ciency 

standards, landscape ordinances, the 1992 and 2005 

Federal Energy Policy Act; and

■  the economic downturn within EBMUD’s service area 

and the region that has continued since 2007.

Figure 4-2 displays how total metered water consumption 

is distributed among different customer categories. The 

single-family residential customer category is the largest 

water user category followed by multi-family residential, 

industrial and petroleum, commercial, irrigation, and 

institutional users. Approximately 63 percent of the 

historical total water consumption was delivered to 
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EBMUD’s residential customers. Historical water use for 

each EBMUD customer land use category is presented in 

Figure 4-3. It illustrates the number of accounts and 

metered water consumption for single-family residential, 

multi-family residential, industrial and petroleum, 

commercial, institutional, and irrigation customer 

categories from 1975-2010.

Other characteristics of historical water use (also from 

1975-2010) are illustrated in Figures 4-4 through 4-5. In 

Figure 4-4, winter season water use is compared to 

summer season water use for each customer category. In 

Figure 4-5, water consumption for each customer category 

is differentiated between accounts situated east and west 

of the Oakland-Berkeley Hills. Figure 4-6 illustrates the 

regional variations in historical daily average water use per 

account for the single-family residential category within 

the EBMUD service area relative to the historical District-

wide average.

Figures 4-7 and 4-8 illustrate residential water use 

characteristics. In Figure 4-7, indoor water use for an 

average single-family residential household is presented by 

specific use categories based on most recent available 

data from calendar year 2009 (for a drought affected year 

in a down economy). In Figure 4-8, indoor residential 

water use in calendar year 2010 averaged 68 percent of the 

total residential water use, and outdoor residential use 

averaged 32 percent.

FIGURE 4-2
WATER USE BY

CUSTOMER CATEGORY

NOTE:

Based on Calendar Year 1975-2010 consumption data.

SINGLE-FAMILY
RESIDENTIAL 46%

MULTI-FAMILY RESIDENTIAL 17%

INDUSTRIAL &    
PETROLEUM 17%

COMMERCIAL 9%

IRRIGATION 6%

INSTITUTIONAL 5%

PROJECTED WATER DEMAND
EBMUD’s water demand projections are based on the 2040 

Demand Study, which was completed in 2009. The 2040 

Demand Study uses a land-use based method to project 

average annual water demands of the distribution system 

out to year 2040.

The land-use based methodology relies on existing land 

uses and existing water consumption data for the study 

area. Demand projections were based on consumption 

data from year 2005, which provided the last complete 

year of conservation and water consumption data 

preceding development of the 2040 Demand Study and is 

unaffected by distribution system operation anomalies. 

The land use and water consumption data were used to 

calculate Land use Unit Demands (LUDs), a measure of 

water consumption per acre for each land use category. 

The 2005 LUDs were adjusted for historical weather effects 

(i.e. dry vs. wet year) and non-weather effects (e.g. 

economic conditions) to produce a “normalized” year. 

Additional adjustments to LUDs included accounting for 

unmetered water and future density growth. These LUDs 

were then applied to acreages of projected land uses that 

were determined by local planning agencies. The land use 

categories consisted of seven residential, four mixed-use 

(residential above commercial in the same building), and 

12 non-residential. The demand projections were made for 

years 2010, 2015, 2020, 2025, 2030, and 2040.

The land use, consumption data, adjustment factors, and 

demand projections were developed in a geographic 

information system database, which allows for the spatial 

allocation of data. For example, consumption data was 

allocated by meter location and future growth adjustments 

by demand model regions (EBMUD service area is divided 

into 11 regions). The end result consists of demand 

projections that can be aggregated by land use and 

location. 

The 2040 Demand Study relied on the adopted general 

plans of the cities and counties in the EBMUD service area 

and on a series of meetings with local planning agencies 

regarding the timing and direction of future development 

in their respective communities. The district-wide land use 

analysis was conducted during a period reflecting an 

expectation of continued economic expansion. Although 

the economy began a period of recession in December 

2007, the Demand Study projections are consistent with 

the anticipated level of developments in the general plans. 

Therefore, instead of reflecting the highest potential water 

demands, the demand projections in this analysis reflect 
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current planning policy by land use agencies. Higher 

demand projections may be associated with other 

forecasting techniques. These include long range 

population projections or demands based on assumptions 

that most land uses will increase in density over time, 

which do not specifi cally refl ect community policy. While 

the actual developments and the associated increase in 

water demand will very likely be realized more slowly in 

the near term until 2020, the 2040 Demand Study still 

refl ects a reasonable expectation for growth over the long 

term for demand in year 2040. Future Demand Studies will 

refl ect updates of the general and specifi c plans of the 

cities and counties within the EBMUD service area. 

The 2040 Demand Study forecasts an unadjusted customer 

demand of 312 million gallons per day (MGD) for the year 

2040. Assuming that cumulative savings since 

implementation of the WCMP in 1994 of 62 MGD is 

achieved through e  xisting and future conservation efforts 

and cumulative savings of 20 MGD is achieved through 

existing and future recycled water programs, the adjusted 

2040 forecasted planning level of demand is 230 MGD. As a 

long-term planning tool, the planning level of demand 

remains unchanged through the current drought or other 

events that may temporarily impact demands. Chapters 5 

and 6 of this UWMP 2010 provide further details on 

projected recycled water and conservation savings goals, 

respectively.

Table 4-1 illustrates water demand projections for each 

customer category (or water use sector): single- and multi-

family, commercial, industrial, institutional, and irrigation 

users. The demand projections for the six customer 

categories are consolidated from the 23 land use 

categories, based on the predominant customer category 

found in each land use category.

WATER DEMAND PROJECTIONS
FOR LOWER INCOME HOUSING
Water Code Section 10631.1 requires an estimate of 

projected water use needed for lower income single-family 

and multi-family residential housing within the EBMUD 

service area, which is summarized in Table 4-2. The 

estimated lower income water demand is based on 

available housing data published by the Association of Bay 

Area Governments (ABAG), consumption data from 

EBMUD water accounts, and EBMUD’s water demand 

projections. The most recent 2008 housing data from 

ABAG and its projected 2007-2014 housing needs data are 

derived from the housing element portion of city and 

county general plans. The percentage of lower income 

housing units (4.4%) within the total housing stock in 
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Residential Accounts Only.
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Representation of non-EBMUD boundaries is not necessarily authoritative

EBMUD’s service area in year 2008 as estimated by ABAG 

is assumed the same as the percentage of lower income 

accounts that make up EBMUD’s residential accounts in 

2008. This estimated number of lower income accounts 

will be the 2008 baseline from which extrapolations will 

be made. Using an annualized average growth rate (5.85%) 

derived from ABAG’s projection of lower income housing 

growth for years 2007-2014, EBMUD extrapolated the 

number of lower income EBMUD accounts for years 2015 

to 2040. The total lower income water demand was 

estimated by assuming that water use for each account is 

equivalent to the average use of an EBMUD Customer 

Assistance Program (CAP) account in 2008. Income 

qualifi ed single-family and multi-family (homeless shelter) 

accounts that enroll in the CAP receive discounted water 

rates. However, income eligibility requirements for CAP, 



4-6

■ UWMP 2010: CHAPTER 4 — WATER DEMAND 

  WATER DEMAND PROJECTIONS FOR EACH WATER USE SECTOR
TABLE 4-1  AVERAGE ANNUAL DEMANDS (MGD)1

CALENDAR YEAR SINGLE-FAMILY MULTI-FAMILY COMMERCIAL INDUSTRIAL INSTITUTIONAL IRRIGATION TOTAL

2010 2 120 31 26 22 8 9 216

2015 3 121 36 26 23 8 9 223

2020 118 41 26 20 8 8 221

2025 117 47 26 19 7 8 224

2030 117 53 26 18 7 8 229

2035 4  117 54 26 18 7 7 229

2040 117 54 27 18 7 7 230

1 Demand represents the Planning Level of Demand.
2 2010 demands are based on projections, which differ from actual water consumption. 
3 2015 demands are based on projections and do not refl ect the demand during the recovery period. The slight increase in total demand as compared to 2010 and 2020 is due to implementing 

conservation and recycled water projects later than anticipated as the customer demand recovers in the post-drought and from the economic downturn.
4 2035 values are interpolated from 2030 and 2040 demand projections.

AVERAGE SINGLE-FAMILY
RESIDENTIAL HOUSEHOLD

INDOOR WATER USEFIGURE 4-7

 CALENDAR YEAR 2009
ELEMENT OF  USE PER HOUSEHOLD PERCENT
INDOOR USE (GAL/DAY/HH) OF USE

TOILET 35.3 20

CLOTHES WASHER 33.5 19

SHOWER 33.3 19

FAUCETS 33.2 19

LEAKS 25.6 14

BATH 9.7 5

DISHWASHER 2.3 1

OTHER 5.7 3

TOTAL 178.6 100

FIGURE 4-8
INDOOR AND OUTDOOR
RESIDENTIAL WATER USE

TOTAL RESIDENTIAL
WATER USE
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RESIDENTIAL
WATER USE
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RESIDENTIAL
WATER USE

OUTDOOR

38%

INDOOR

62%

OUTDOOR 16%

INDOOR

84%

OUTDOOR
32%

INDOOR
68%

NOTE:

Based on Calendar Year 2010 consumption data.
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which are based on the California Life Line Annual 

Income schedule, is a subset of the classifi cation of “lower 

income households” as defi ned in Section 50079.5 of the 

California Health and Safety Code. Based on the ratio of 

projected demand between single- and multi-family 

categories derived from Table 4-1, EBMUD applied the 

same ratios to the total lower income water demand for 

each reporting year to estimate the appropriate allocation 

of the single- and multi-family categories. EBMUD’s Water 

Service Policy 3.07 (in Appendix F) ensures that priority 

for new water service connections during restrictive 

periods is given to lower income households and that their 

demands are met fi rst. This policy assures that the portion 

of overall water demands, as provided in Table 4-1, for 

lower income single-family and multi-family residential 

households can be met.

EFFECT OF SBX7-7
REQUIREMENTS ON PROJECTED DEMAND
Senate Bill No. 7 (SBx7-7) that establishes the program 

known as the Water Conservation Act of 2009 and often 

referred to as ‘20 by 2020,’ creates a framework for future 

planning and actions by urban and agricultural water 

suppliers to reduce California’s water use and requires 

urban water agencies to assist in reducing statewide per 

capita water consumption by 20 percent by the year 2020. 

Specifi cally, among other requirements, this bill 

establishes four methods for urban water suppliers to 

select from to achieve the statewide goal of a 20 percent 

reduction in urban water use. The act requires urban water 

suppliers to set an interim urban water use target for 2015 

and meet the overall target by 2020.

  WATER DEMAND ESTIMATES FOR
TABLE 4-2  LOWER INCOME RESIDENTIAL ACCOUNTS

                                        SINGLE-FAMILY                                                       MULTI-FAMILY                                               TOTAL RESIDENTIAL                     
      % OF
  % OF SECTOR   % OF SECTOR   TOTAL RESIDENTIAL 
CALENDAR YEAR DEMAND (MGD) DEMAND DEMAND (MGD)  DEMAND DEMAND (MGD)  SECTOR DEMAND

2015 2.4 2% 0.7 2% 3.1 2%

2020 3.1 3% 1.1 3% 4.2 3%

2025 3.9 3% 1.6 3% 5.5 3%

2030 5.1 4% 2.3 4% 7.4 4%

2035  6.7 6% 3.1 6% 9.8 6%

2040 8.9 8% 4.1 8% 13.0 8%

As a water supplier, EBMUD is required to comply with the 

requirements of this bill to be eligible for water related 

state grant funding or loans. Chapter 6 and Appendix H 

discuss the development of the water use baseline and the 

targets. The projected demand of 221 MGD in year 2020 is 

expected to meet the requirements of SBx7-7.

S  UPPLY-DEMAND ASSESSMENT
In order to meet its customers’ water needs now and in the 

future, EBMUD must balance water supply and customer 

demand. Both supply and demand vary seasonally and 

become critical during drought periods which can last 

several years. For planning purposes and looking to the 

year 2040, EBMUD’s current supply is insuffi cient to meet 

customer needs during single- and multi-year droughts 

despite EBMUD’s aggressive water conservation and 

recycled water programs.

PAST AND CURRENT SUPPLY-DEMAND
EBMUD’s water demand in 1970 reached as high as 220 

MGD. Subsequently, demand dropped sharply as a result of 

cutbacks during the three most recent drought rationing 

periods when drought-related programs were in effect in 

1976-1978, 1987-1994, and 2007-2010. Demand was low in 

wetter years that immediately followed the fi rst two 

droughts. This temporary event refl ected changed 

customer water use behavior, successfully implemented 

conservation practices, and delayed post-drought recovery 

in customer consumption. As time progressed, demand 

recovered to pre-drought levels. Current demand levels 

remain lower than the planning level of demand as a result 

of residual effects from the 2007-2010 drought, a depressed 

economy, and unusually cool temperatures. In FY10, 

EBMUD’s system demand was on average 174 MGD.
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PROJECTED SUPPLY-DEMAND
Planning Level of Demand
The planning level of demand does not include the short-

term reduction and rebound in demand caused by the 

multi-year drought and the downturn in the economy. The 

planning level of demand is used to assess demands as 

dictated by community policies. The 2040 Demand Study 

projected, on average, less than a one percent growth each 

year in customer demand through 2030 followed by a 

much lower increase thereafter to a 2040 planning level of 

demand of 230 MGD after applying reductions from 

conservation and recycled water savings. However, due to 
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FIGURE 4-9

NOTES:

1. Rationing periods include both voluntary and mandatory use restrictions imposed as part of the adopted Drought Management Program.

2. Within the projected drought recovery period following 2010, demand estimates are based on observed trends from the two past drought
 recovery periods and are subject to change depending on actual conditions.

3. Refer to Table 4-3 for the projected demand, projected conservation and recycled water program savings values.

4. Historical demand is plotted for fiscal years whereas projected demand is plotted for calendar years.

the current suppressed demand that is lower than 

estimated in the 2040 Demand Study, some planned 

recycled water projects and conservation programs will be 

deferred until the end of the anticipated recovery period. 

Consequently, the projected planning level of demand for 

2015 has been revised to 223 MGD and is refl ected in Table 

4-3. Figure 4-9 shows both historical and projected 

demands and projected recycled water and conservation 

savings from 2010 to 2040.

A summary of EBMUD’s demand and supply projections 

over the next thirty years is provided in Table 4-3. The 
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demand data is based on EBMUD’s 2040 Demand Study 

(as discussed in the Projected Water Demand section of 

this chapter) and revised projections. The supply data is 

derived from EBMUD’s water supply system Simulation 

Model (EBMUDSIM).

EBMUD evaluates and forecasts water supply availability 

for any calendar year based on forecasted runoff and 

existing storage levels in the reservoirs. A “normal year” is 

a year in which EBMUD does not need to implement a 

Drought Management Program. For a normal year, the 

April projection of the total system storage at the end of 

September would be 500 thousand acre-feet (TAF) or 

greater (as shown in Table 3-2). EBMUD can meet 

customer demands through the year 2040 during normal 

year conditions; therefore, the available supply is 

considered equal to or greater than demand. However, as 

discussed in Chapter 2, unless supplemental water supplies 

are developed and while EBMUD’s Mokelumne River 

supply continues to decrease, the frequency of normal 

year-types will decrease in the future. The frequency of 

dry years that require customer rationing is expected to 

increase. 

TABLE 4-3  EBMUD DEMAND AND SUPPLY PROJECTIONS

 2010 2015 2020 2025 2030 2035 1 2040

PROJECTED DEMAND (MGD) 

CUSTOMER DEMAND 2 251 266 280 291 304 308 312
ADJUSTED FOR CUMULATIVE CONSERVATION 3 (26) (32) (43) (49) (56) (59) (62)
ADJUSTED FOR RECYCLED WATER 4 (9) (11) (16) (18) (19) (20) (20)

PLANNING LEVEL OF DEMAND 216  223  221  224  229  229 230 

PROJECTED AVAILABLE SUPPLY AND NEED FOR SUPPLEMENTAL SUPPLY (MGD)5

NORMAL YEAR >216 >223 >221 >224 >229 >229 >230
SUPPLEMENTAL SUPPLY NEED 0 0 0 0 0 0 0

SINGLE DRY YEAR (MULTIPLE DRY YEARS – YEAR 1)

AVAILABLE SUPPLY  211 217 215 218 223 222 222
CUSTOMER RATIONING 6 2% 3% 3% 3% 3% 3% 4%
SUPPLEMENTAL SUPPLY NEED 7 5 6 6 7 7 8 8

MULTIPLE DRY YEARS – YEAR 2

AVAILABLE SUPPLY 183 189 188 190 194 194 195
CUSTOMER RATIONING 6 15% 15% 15% 15% 15% 15% 15%
SUPPLEMENTAL SUPPLY NEED 7 21 21 21 21 22 22 22

MULTIPLE DRY YEARS – YEAR 3

AVAILABLE SUPPLY 183 189 188 190 183 164 144
CUSTOMER RATIONING 6 15% 15% 15% 15% 15% 15% 15%
SUPPLEMENTAL SUPPLY NEED 7 21 21 21 21 33 53 73

THREE-YEAR DROUGHT

TOTAL SUPPLEMENTAL SUPPLY NEED (TAF)7 53 54 54 55 69 93 115

1 Projected demand for 2035 is interpolated.
2 Customer demand values are based on the demand projections from the “2040 Demand Study,” Feb 2009. These projected water demands are based on land use in EBMUD’s ultimate service 

area and is unadjusted for conservation and non-potable water. The values are also unadjusted for the current suppressed demand due to the 2007-2010 rationing period and the economic 
downturn.

3 Existing conservation saving from the “1994 Water Conservation Master Plan” and planned conservation program savings based on the “2011 Water Conservation Master Plan”.
4 Existing recycled water achieved per the “1993 Water Supply Management Program” and planned recycled water program savings as outlined in Chapter 5 of the UWMP 2010.
5 Projected available supply data includes dry year supply deliveries from the Freeport Regional Water Project (FRWP) and Bayside Groundwater Project, Phase 1. Delivery rules for the FRWP follow 

the rules as developed in the Freeport EIR, 2003.
6 Rationing reduction goals are determined according to projected system storage levels in the Long-Term Drought Management Program guidelines per Table 3-2 in Chapter 3 of the UWMP 

2010.
7 The supplemental supply need is based on EBMUDSIM modeling studies. It is the amount of water needed based on EBMUD’s updated demand projections, the provisions of the 1998 Joint 

Settlement Agreement and the rationing policy stated in Table 3-2, Chapter 3 of the UWMP 2010. The actual need will be dependent on antecedent conditions and the severity of actual drought 
conditions. Supplemental supply stored during the initial year of the drought could be later released, diminishing supplemental supply needs. During the drought that continued into 2010, the 
combined effects of water rationing and an economic downturn suppressed demand below the planning level of demand to maintain a suffi cient water supply and deferred the need for supple-
mental water. However, if the drought had continued into its second year, most likely supplemental supplies would have been obtained from the Freeport Regional Water Facility as anticipated 

in the Interim Drought Management Program Guidelines discussed in Appendix G-2.
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In evaluating its water supply availability, EBMUD takes 

into account diversions of both upstream and downstream 

water right holders and fishery releases. The available 

water supply shown in Table 4-3 in years one, two, and 

three of a multiple-year drought is derived from 

EBMUDSIM analyses with the following assumptions:

■  EBMUD’s drought planning sequence is used for 1976, 

1977, and 1978 (as discussed in Chapter 3);

■  total system storage is depleted to minimum operating 

levels by the end of the third year of the drought 

planning sequence;

■  EBMUD will implement its Drought Management 

Program when necessary (as described in Chapter 3);

■  the diversions by Amador and Calaveras counties 

upstream of Pardee Reservoir continues to increase up 

to 47 TAF in 2040;

■  releases from Camanche are sufficient to meet the 

requirements of downstream senior water right holders;

■  minimum instream flow requirements for the Lower 

Mokelumne River are in accordance with the 1998 Joint 

Settlement Agreement;

■  dry-year supply of CVP water, through the Freeport 

Regional Water Facility, is available beginning in 2010; 

and

■  Bayside Groundwater Project, Phase 1, is available 

beginning in 2010. 

In Table 4-3, “Single Dry Year” (or Multiple Dry Years - Year 

1) is a year in which EBMUD would implement Drought 

Management Program elements at the “moderate” stage 

with the goal to achieve a reduction between zero to ten 

percent in customer demand (as shown in Table 3-2). 

Based on this EBMUD rationing policy, rationing in the first 

year of a drought is estimated at two percent of the 

planning level of demand in 2010 and four percent in 2040 

only if additional supplemental supplies beyond the dry-

year supply available through the Freeport Regional Water 

Facility and through the Bayside Groundwater Facility are 

obtained. Therefore, deficiencies continue to exist unless 

additional supplemental supplies are obtained.

Year 2 of “Multiple Dry Years” is a year in which EBMUD 

would implement Drought Management Program elements 

at the “severe” stage with the goal to achieve between 10 to 

15 percent reduction in customer demand (as shown in 

Table 3-2). Year 3 of “Multiple Dry Years” is a year in which 

EBMUD would implement Drought Management Program 

elements at the “critical” stage. Despite water savings from 

EBMUD’s aggressive conservation and recycling programs 

and rationing of up to 15 percent, additional supplemental 

supplies beyond those provided through the Freeport 

Regional Water Facility and the Bayside Groundwater 

Facility will be needed during Years 2 and 3 of a three year 

drought. In Table 4-3, the term “Supplemental Supply 

Need” is the additional amount of water necessary to limit 

customer rationing to 15 percent during droughts while 

meeting the requirements of senior downstream water 

right holders and the provisions of the 1998 Joint 

Settlement Agreement. The forecasted need for 

supplemental supply ranges from 21 MGD in 2010 to 73 

MGD by 2040 during Year 3 of a three year drought.

As indicated in Table 4-3, EBMUD has a total supplemental 

supply need of 69 TAF over multiple dry years for 2030 

level demands, beyond the current supplemental supplies 

provided through the Freeport Regional Water Facility and 

the Bayside Groundwater Facility. EBMUD plans to meet 

this need by relying on short-term supplemental supply 

sources that include the Northern California Water 

Transfers (expected to provide up to 13 MGD (15 TAF/yr) of 

dry-year water) and the Bayside Groundwater Project 

Expansion (expected to provide up to 9 MGD (10 TAF/yr) 

of dry-year water) as described in Chapter 2. Beyond 2030 

and outside the current required 20-year planning horizon 

of the UWMP, EBMUD’s supplemental supply needs will be 

met by implementing long-term conceptual supplemental 

supply sources, whose project capacities can only be 

quantified in subsequent UWMPs through refined project 

developments. Chapter 3 discusses how EBMUD would 

plan for and manage a water supply shortage.

Figure 4-10 illustrates the projected water supply available 

to EBMUD by 2040. In a normal year, conservation and 

recycled water programs will play a very important role in 

future reliability of EBMUD’s supply. In a normal year for a 

312 MGD demand, conservation is expected to offset about 

20 percent of the needed supply, and recycled water 

programs will offset about 6 percent. For a 312 MGD 

demand in an average drought year of a three year drought 

sequence projected for year 2040, rationing and 

supplemental supply will account for 25% and the 

projected shortfall to be met by developing supplemental 

water supply sources will be about 11%.
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PROJECTED (2040)
WATER SUPPLY — 312 MGD

NORMAL YEAR

THREE YEAR DROUGHT
AVERAGE YEAR

FIGURE 4-10

NOTE:

  Numbers may not add to 100% due to rounding.

MOKELUMNE &
LOCAL RUNOFF
SUPPLY 38%

FRWP SUPPLY 16%

BAYSIDE SUPPLY 0.3%

RATIONING 9%

SHORTFALL 11%

CONSERVATION 20%

RECYCLED WATER 6%

MOKELUMNE &
LOCAL RUNOFF
SUPPLY 74%

CONSERVATION 20%

RECYCLED WATER 6%

Interim Level of Demand
During the recent 2007-2010 rationing period, EBMUD 

customers were subjected to mandatory and voluntary 

water use restrictions. The residual rationing effect of the 

recently ended drought management program and the 

suppressed demand from the downturn in the economy 

has led EBMUD to adopt interim drought management 

program guidelines. These interim guidelines recognize 

that demand is below the planning level during the 

recovery period as depicted in Figure 4-9. During this time, 

when demand remains significantly suppressed, below the 

planning level of demand, the existing water supply is 

sufficient, which defers the need for any supplemental 

drought year water supply. Appendix G-2 provides further 

discussion on the interim drought management program 

guidelines.
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Policy 9.05 
 
 
 

EFFECTIVE 26 MAR 13 

NON-POTABLE WATER  SUPERSEDES 14 NOV 06 
 

 
IT IS THE POLICY OF EAST BAY MUNICIPAL UTILITY DISTRICT TO: 
 
Require that customers of the East Bay Municipal Utility District (“EBMUD”) use non-potable water, including 
recycled water, for non-domestic purposes when it is of adequate quality and quantity, available at reasonable 
cost, not detrimental to public health and not injurious to plant life, fish and wildlife. When nonpotable water 
satisfying these conditions is made available to the customer, the use of potable water for nondomestic purposes 
may constitute a waste and unreasonable use of water within the meaning of Section 2 of Article X of the 
California Constitution and is prohibited. 
 
 
Findings Related 
To Use Of  
Non-potable Water 

 
The Board of Directors of EBMUD has determined that existing water supplies will not 
adequately accommodate existing and future demand within the EBMUD’s Ultimate 
Service Boundary. Non-potable water resources, including treated wastewater discharged 
to the San Francisco Bay from EBMUD and other Bay Area treatment plants, and other 
alternative water sources that could provide a safe and effective alternative water supply 
for certain non-potable purposes, increase the availability of the limited water supplies of 
EBMUD, assure non-potable water customers of a more reliable water supply during 
periods of drought, reduce wastewater discharges to the Bay, and provide EBMUD with 
greater flexibility to meet instream needs in the Mokelumne River. The State Legislature 
has determined that the use of potable domestic water for certain non-potable uses may 
constitute a waste or unreasonable use of water if recycled water is available which 
meets specified conditions. (Water Code Section 13550 et seq.) 
 

 
Definitions 

 
Non-potable Water -  All reclaimed, recycled, reused, untreated, or alternative water 
supplies that meet the conditions set forth in the California Water Code, Section 13550, 
and are determined by EBMUD to be suitable for non-domestic purposes and feasible for 
the particular intended use. 
 
Non-domestic Uses  - For purposes of this policy, “non-domestic uses” shall mean all 
applications except drinking, culinary purposes and the processing of products intended 
for direct human consumption. 
 

 
Mandated Uses Of 
Non-potable Water 
 

 
Customers may be required to use non-potable water for their non-domestic uses which 
may include, but are not limited to, the following: 
 

• irrigation of cemeteries, golf courses, playing fields, parks, and residential and 
nonresidential landscaped areas; 

• commercial and industrial process uses; and 
• toilet and urinal flushing in nonresidential buildings. 
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Non-potable Water NUMBER 
 

PAGE NO.: 
 

EFFECTIVE DATE 

9.05 
 

2 
 

26 MAR 13 
 

Determination Of 
Feasibility Of Non-
potable Water 

In determining whether non-potable water is feasible for a particular non-domestic use,  
EBMUD shall consider the following factors: 
 
• Whether the non-potable water may be furnished for the intended use at a reasonable 

cost to the customer and EBMUD. 
 
• Whether the non-potable water is of adequate quality for the intended use and does 

not require significant additional on-site treatment by the customer beyond that 
required for potable water. 

 
• Whether the use of non-potable water is consistent with all applicable federal, state, 

and local laws and regulations. 
 
• Whether the use of non-potable water will not be detrimental to the public health and 

will not adversely affect plant life, fish and wildlife. 
 

 
Regulations 
Governing  
Non-potable 
Service 

 
The regulations governing non-potable water service and the rates therefore shall be 
determined by the Board of Directors and published in the Regulations Governing Water 
Service and Schedule of Rates and Charges for Customers of East Bay Municipal Utility 
District. 
 

 
Water Reuse 
Zones  

 
EBMUD designates Water Reuse Zones within EBMUD’s service area where non-potable 
water service has been determined to be reasonably available. 
 

 
Non-potable Water 
Service 
Agreements 

 
Where implementation of this Policy requires agreements, such agreements shall, 
wherever possible, have a term of 20 or more years and shall include provisions 
governing facilities operation and maintenance responsibilities. Upon termination or 
expiration of an agreement, customers receiving non-potable water service pursuant to 
that agreement shall be governed by the non-potable water service regulations and rate 
schedule, unless a new agreement is entered into.  
 

 
Authority 

 
Resolution No. 32981-96, April 9, 1996 
As amended by Resolution No. 33443-04, September 28, 2004 
As amended by Resolution No. 33564-06, November 14, 2006 
As amended by Resolution No. 33919-13, March 26, 2013 
 

 
References 

 
Regulations Governing Water Service and Schedule of Rates and Charges for Customers 
of East Bay Municipal Utility District 
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Customer Name Phase Address AFY

City of San Ramon (greenbelt) 2A 13990 Alcosta Blvd. 5.20

Granada Sales Inc. 2A 4000 Executive Pky 10.48

Granada Sales Inc. 2A 2503 Bishop Drive 8.11

Granada Sales Inc. 2A 3080 Executive Parkway 7.83

Granada Sales Inc. 2A 3000 Executive Pky 7.07

Granada Sales Inc. 2A 2 Annabel Lane 5.38

Granada Sales Inc. 2A 5000 Executive Pky 2.77

Sunset Development Co. 2A 2682 Bishop Drive 5.60

Sunset Development Co. 2A 2680 Bishop Drive 6.70

Sunset Development Co. 2A 2694 Bishop Drive 1.17

Toyota Motor Dist Inc. 2A 2451 Bishop Drive 42.49

Valacal Company (UPS) 2A 4500 Norris Canyon Road 28.50

Crow Canyon Country Club 2A 881 Silver Lake Dr. 70.20

PG&E 2A 3301 Crow Canyon Road 47.22

SBC 2A 2600 Camino Ramon 29.09

Sunset Development Co. 2A 2603 Camino Ramon 13.30

Calfront Associates 2A 2350 Camino Ramon 16.99

Granada Sales Inc. 2A 2301 Camino Ramon 16.27

Commons Office Park Assn 2A 2228 Camino Ramon 12.30

Sunset Development Co. 2A 2420 Camino Ramon 7.10

Granada Sales Inc. 2A 2410 Camino Ramon 10.29

Sunset Development Co. 2A 2527A Camino Ramon 6.30

2300CR Associates LLC 2A 2300 Camino Ramon 9.20

Granada Sales Inc. 2A 2665 Camino Ramon 8.90

Commons Office Park Assn 2A 2256 Camino Ramon 5.80

Annabel Investment Co. 2A 2409 Camino Ramon 5.07

Sunset Development Co. 2A 2623 Camino Ramon 0.20

Sunset Development Co. 2A 2633 Camino Ramon 4.25

Sunset Development Co. 2A 2527 Camino Ramon 2.00

Town of Danville 2A 2101 El Capitan Dr. 3.30

Crow Canyon CC Estates 2A 901 Silver Lake Dr. 3.20

Sunset Development Co. 2A 2453 Camino Ramon 3.20

Town of Danville 2A 2151 El Capitan Dr. 2.80

City of San Ramon 2A 3585 Crow Canyon Rd. 2.40

Annabel Investment Co. 2A 2440 Camino Ramon 2.39

Sunset Development Co. 2A 2613 Camino Ramon 2.35

Annabel Investment Co. 2A 2430 Camino Ramon 1.76

Sunset Development Co. 2B 12677 Alcosta Blvd. (BR15) 20.30

Sunset Development Co. 2A 2600 Camino Ramon (AT&T) 30.00

Sunset Development Co. 2A 2600 Camino Ramon (AT&T#2) 4.80

Sunset Development Co. 2A 2600 Camino Ramon (AT&T#3) 4.30

PHASE 2A TOTAL 476.59

East Bay Municipal Utility District

DERWA Phase 3 Recycled Water Project 

EBMUD San Ramon Valley Phase 2 Pipeline

Anticipated Recycled Water Customer Demand
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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 
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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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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; 
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 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 – 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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Tables 

 
Table E-1. Monitoring Station Locations .................................................................................... 2
Table E-2. Effluent Monitoring Requirements ............................................................................ 2
Table E-3. Minimum Sampling Frequency ................................................................................. 3
Table E-4. Monitoring Periods ................................................................................................... 4
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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 



SF BAY NUTRIENTS WATERSHED PERMIT     ORDER No. R2-2014-0014 
MUNICIPAL AND INDUSTRIAL WASTEWATER DISCHARGERS        

Attachment E – MRP E-4 

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 
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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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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.  
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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: 



SF BAY NUTRIENTS WATERSHED PERMIT     ORDER No. R2-2014-0014 
MUNICIPAL AND INDUSTRIAL WASTEWATER DISCHARGERS        

Attachment F – Fact Sheet    F-12 
 

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. 
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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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Memo 
 

To: Rhodora Biagtan, Dublin San Ramon Services District 
Stan Kolodzie, Dublin San Ramon Services District 

From: Kevin O’Toole, WBA (CA C58594) 

Reviewed by: Roanne Ross, WBA 

Date: September 11, 2013 

Subject: Title XVI Feasibility Study for Dublin Recycled Water Expansion Project 
Market Survey - Admin Draft (Final) 

 
 
 

The purpose of this memo is to document the market survey and determination of the potential 
recycled water demand for the Title XVI Feasibility Study for Dublin Recycled Water Expansion 
Project. 

Executive Summary 

As part of the Dublin Recycled Water Expansion Project, the Dublin San Ramon Services 
District (DSRSD) is investigating an expanded recycled water project to serve parts of the City 
of Dublin and a number of federal and county entities and institutions that are not provided with 
recycled water. DSRSD is pursuing Federal funding for the project through the Title XVI 
program which is administered through the Bureau of Reclamation (Reclamation). Title XVI 
funding requires the project sponsor submit to Reclamation a Feasibility Study and supporting 
documentation for the project and request Reclamation make a determination of feasibility. A 
requirement for the Feasibility Study is a description of the current recycled water system and 
the potential recycled water market. This memo documents the analysis of the potential recycled 
water market. 

DSRSD identified potential recycled water customers in the Western Dublin and Central Dublin 
areas and provided the “Utility Inventory and Routes” and “Consumption” information from the 
electronic accounting system for each account. Whitley Burchett & Associates (WBA) analyzed 
the provided account data to determine the irrigation component for each account and the annual 
irrigation demand for calendar years 2007 through 2011. Certain accounts were excluded from 
the analysis, including accounts that were not designated as irrigation meters or did not exhibit a 
seasonal demand pattern (assumed to be an indicator of irrigation use), closed accounts, or 
accounts that were identified by DSRSD for exclusion based on their experience and knowledge 
of the account. 
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For all the accounts remaining in the analysis, the average annual irrigation demand for the years 
2007 through 2011 was calculated. In addition, WBA estimated the irrigation demand for the 
planned Camp Parks Cantonment Area developments in Central Dublin and included the 
estimated demand in the total potential recycled water demand. 

The estimated recycled water demand for the Dublin Recycled Water Expansion Project is 456 
acre-feet per year (AF/yr). Approximately 60% of the total estimated demand is from three 
customers: the planned Camp Parks Cantonment Area improvements (33%), Federal 
Correctional Institution (14%), and Santa Rita Jail (13%). 

Background 

As part of the Dublin Recycled Water Expansion Project, DSRSD is investigating an expanded 
recycled water project to serve parts of the City of Dublin and a number of federal and county 
entities and institutions that are not provided with recycled water. Potential recycled water 
customers include city parks, street medians, schools, churches, and several retail establishments 
in Western Dublin and two Federal facilities (Camp Parks and the Federal Correctional Institute) 
and Alameda County facilities (including Santa Rita Jail) in Central Dublin. 

Preliminary recycled water market studies have been conducted in the proposed Project area. 
These studies indicate a high degree of acceptance and desire for using the recycled water to 
replace potable water supplies where drinking water quality is not a requirement. 

DSRSD is pursuing Federal funding for the project through the Title XVI program which is 
administered through Reclamation. Title XVI funding requires the project sponsor to conduct a 
Feasibility Study and submit to Reclamation a Feasibility Report. Reclamation will review the 
Report - and any supporting documentation - to determine whether the Report meets the 
requirements of a Title XVI Feasibility Report. This is unofficially referred to as a “feasibility 
determination.” Such a determination is one of the three major requirements for a project to be 
eligible to receive Federal funds for construction: feasibility determination, NEPA/NHPA 
compliance determination, and Congressional construction authorization. A requirement for the 
Feasibility Report is a description of the current recycled water system and the potential recycled 
water market. This memo documents the analysis of the potential recycled water market. 

Methodology 

The methodology for estimating the recycled water demand for the Dublin Recycled Water 
Expansion project included the following general steps: 

 Identify potential recycled water customers based on water meter accounts in the areas of 
interest. Single-family units were excluded. 

 Analyze historical water meter readings for each account. 

 Separate each account into one of three categories: 
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A. Accounts that are closed or are identified for exclusion by DSRSD. 

B. Accounts with irrigation meters. 

C. Accounts without irrigation meters. 

 Exclude accounts in Category A from further analysis. 

 Calculate the average annual irrigation demand for accounts in Category B. 

 Analyze data for accounts in Category C to determine if there was an irrigation 
component. If there was, categorize the account as “mixed use,” estimate the irrigation 
component of each meter reading, and calculate the average annual irrigation demand. 
Exclude accounts without an irrigation component from further analysis. 

 Identify significant new potential customers - Category D - and estimate the average 
annual irrigation demand. 

 Sum the average annual irrigation demands for the Category B accounts, the mixed use 
accounts from Category C, and the Category D new accounts for the total estimated 
recycled water demand. 

Analysis 

DSRSD had previously identified potential recycled water customers in the Western Dublin area. 
DSRSD supplemented these customers with additional water meter accounts in Western Dublin 
and identified potential customers in Central Dublin. DSRSD and WBA used an iterative process 
to confirm the inclusion of the previously identified potential customers. Consideration was 
given to customer proximity to the planned distribution pipeline, existing landscaping and 
compatibility with recycled water, and estimated recycled water demand. 

DSRSD provided the “Utility Inventory and Routes” and “Consumption” information from the 
electronic accounting system (Eden accounting software). An example of the provided account 
information is included in Attachment A for the City of Dublin Senior Center (Customer ID 28). 
These accounts were reviewed and separated into categories A, B, or C listed in the methodology 
above. A summary of the accounts, including the categorization of each account, are shown in 
Attachment B. 

Category A 

Accounts that were closed or that were identified by DSRSD for exclusion based on their 
experience and knowledge of the account were designated as Category A. A total of 15 accounts 
were designated as Category A: 11 closed accounts, one minimal irrigation or non-irrigation 
account (Alameda County Sewer Screw Site, Customer ID 6), one account for a “deduct meter” 
where the measured flow was captured by an upstream meter (Nielsen Elementary School, 
Customer ID 37), and two accounts identified for exclusion by DSRSD (Amador Apartments, 
Customer ID 10, Meter ID 112, and Armstrong Garden Center, Customer ID 11). In addition, the 
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new potential account for the planned Dublin Crossing development is considered an “ultimate 
demand” and designated as a Category A account for this study (the demand development 
methodology is included in Attachment C for reference). These accounts were excluded from 
analysis and not included in the potential recycled water demand. 

Category B 

Thirty-three accounts were identified as irrigation meters and designated as Category B accounts 
(those with irrigation meters). For these accounts, it was assumed that 100% of the metered 
volume was used for irrigation. For each account, the annual irrigation demand for the years 
2007 through 2011 and the average annual irrigation demand for this period were calculated. A 
five year period was selected to provide a sufficient number of years in the calculation to dampen 
out the affects of any abnormal years (e.g., high irrigation flows in drought years). 

The results are shown in Attachment B.  

Category C 

The remaining 42 accounts were designated as Category C accounts (not identified as irrigation 
meters). For these accounts, WBA analyzed the account data provided to identify the accounts 
that exhibited a seasonal demand pattern, assumed to be an indicator of irrigation use. A total of 
13 of the Category C accounts exhibited a seasonal demand pattern and were labeled as “mixed” 
water use. The 29 Category C accounts that did not exhibit a seasonal demand pattern were 
excluded from the analysis. 

Next, WBA estimated the irrigation component for the “mixed” water use Category C accounts. 
The process included the following steps: 

 Account for any missed monthly or bi-monthly readings. Because the meter readings are 
based on the difference of the cumulative volume taken from the meter for the current 
reading and the cumulative total from the prior reading, the volumes from any missed 
readings are captured in the succeeding reading. The values from any "catch-up" readings 
were distributed across missed readings with a weighting based on the pattern of 
succeeding readings (first choice), the pattern of prior readings (second choice), or as the 
mean (third choice). 

 For each calendar year, identify the minimum monthly or bi-monthly reading. Assume 
this value is the non-irrigation component for the calendar year. 

 For each calendar year, deduct the non-irrigation component from each monthly or bi-
monthly value to estimate the irrigation component. By using the minimum value for the 
non-irrigation component, none of the irrigation estimates were negative. 

 For each calendar year, total the monthly or bi-monthly irrigation estimates to estimate 
the annual irrigation value. 
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 Estimate the average irrigation rate, based on the estimated irrigation demand and a rough 
estimate of the irrigation area, to check if the estimated irrigation demand is reasonable. 

Three customers, Alameda County Santa Rita Jail (Customer ID 5, Meter ID 107), Alameda 
County Sheriff’s Office (Customer ID 7, Meter ID 109), and Nielsen Elementary School 
(Customer ID 37, Meter IDs 145 and 146), required additional analysis. 

Alameda County operates a potable water reservoir that serves the Alameda County Santa Rita 
Jail and Alameda County Sheriff’s Office. The water meter account attached to each customer is 
for a common meter on the reservoir influent line. For this common account, the standard 
Category C estimating procedure described above resulted in an average annual irrigation 
demand of 291 AF/yr, equal to 63% of the total average annual water use of 459 AF/yr. Because 
the potable water usage for this common account is relatively large, an alternate irrigation 
estimating procedure was developed for these customers to serve as a check on the standard 
estimating procedure. 

Using aerial images taken from Google Earth, the landscape areas were estimated to be 
approximately 12 acres for the Santa Rita Jail property and approximately 3.4 acres for the 
Alameda County Sheriff’s Office property. An annual average irrigation demand of 48 in/yr was 
assumed (DSRSD’s nominal irrigation demand for turf, per Stan Kolodzie, DSRSD, January 12, 
12 email correspondence). The resulting estimated irrigation demands are 48 AF/yr for the Santa 
Rita Jail and 14 AF/yr for the Alameda County Sheriff’s Office. An adjustment factor of 1.25 
was applied to allow for estimating errors in the irrigation area and irrigation rate, resulting in 
estimated irrigation demands of 60 AF/yr (rounded) for the Santa Rita Jail and 17 AF/yr 
(rounded) for the Alameda County Sheriff’s Office. Together, the estimated irrigation demand 
for these customers is 77 AF/yr, which is approximately 17% of the total average water use of 
459 AF/yr. Because these customers may have other seasonal factors besides irrigation that may 
result in a seasonal demand pattern, the area method is assumed to provide more accurate 
estimates of the irrigation demands. Therefore, the estimated irrigation demands used in this 
study are 60 AF/yr for the Santa Rita Jail and 17 AF/yr for the Alameda County Sheriff’s Office. 

The Nielsen Elementary accounts consist of two meters: a mixed-use meter that measures all 
water used and a “deduct meter” located on a water line downstream of the mixed-use meter for 
estimating a portion of the irrigation usage. All of the demand measured by the deduct meter was 
assumed to be for irrigation use. The deduct meter readings were subtracted from the 
corresponding mixed-use meter readings to determine the “non-deduct” component of the 
mixed-use meter readings. The irrigation component of the “non-deduct” component of the 
mixed-use meter was estimated using the process described above and added to the 
corresponding deduct meter values to estimate the total irrigation component of the mixed-use 
meter. The annual irrigation value for each calendar year was calculated as described above. For 
a total estimated average irrigation demand of 13.8 AF/yr and a rough estimate of 3.5 acres of 
irrigation area, the estimated average irrigation rate is 47 in/yr, which is nearly equal to the 
nominal irrigation rate for turf of 48 in/yr used by DSRSD. 
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Category D 

In addition to the existing water meter accounts, the Camp Parks Cantonment Area in Central 
Dublin was identified as a new potential customer. A breakdown of the various land uses was not 
available for the planned Camp Parks Cantonment Area development. Therefore, a simplified 
approach was used to estimate the potential irrigation demand. Based on historic landscaping at 
Camp Parks and the planning drawing included in Attachment D, it was assumed that the new 
development landscaping will be significantly less than traditional planned developments. It was 
assumed that 15% of the total area of the new development would be irrigated as turf. Using the 
planning drawing shown in Attachment D, the total area for the new development was estimated 
to be 547 acres. The estimated irrigation area is approximately 37 acres, resulting in an average 
annual irrigation demand of 150 AF/yr assuming an annual average irrigation rate of 48 in/yr as 
described above. The 547 acres excludes the approximate 30 acres for the existing RCI Housing 
located in the southwest corner of the Cantonment Area. The RCI Housing consists of single 
family homes that are not assumed to be potential recycled water demand customers. 

Summary 

The total potential recycled water demand was then calculated by adding the estimates of the 
average annual irrigation demands for the Category B, Category C, and Category D accounts. 

Results 

The total estimated recycled water demand for the Dublin Recycled Water Expansion Project is 
456 AF/yr. The potential recycled water customers and the associated recycled water demands 
are summarized in Table 1. The locations of the potential customers are shown in Figure 1. 

 
Table 1: Potential Recycled Water Customers and Demands 

Potential Recycled Water Customer 
Customer 

ID 
Potential RW Demand 

(AF/yr) 

Alameda County - Animal Shelter 1 4.4 

Alameda County - Santa Rita Jail 5 60 

Alameda County - Sheriff’s Office 7 17.0 

Amador Apartments 10 6.0 

California Highway Patrol 12 0.9 

Camp Parks - Cantonment Area (Planned Development) 13 150 

Church of Christ 14 1.0 

City of Dublin - Dolan Park 26 12.0 

City of Dublin - Firehouse 16 16 0.7 
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Table 1: Potential Recycled Water Customers and Demands (Continued) 

Potential Recycled Water Customer 
Customer 

ID 
Potential RW Demand 

(AF/yr) 

City of Dublin - Firehouse 17 17 2.6 

City of Dublin - Medians 19-24 16.1 

City of Dublin - Mape Park 27 4.7 

City of Dublin - Senior Center 28 2.0 

City of Dublin - Shannon Community Center 15 1.5 

City of Dublin - Shannon Park 25 13.5 

Dublin Boulevard Associates 29 6.6 

Dublin Chevron 30 0.7 

Dublin Executive Center 32 1.4 

Dublin Historic Park 33 0.8 

Dublin Iceland 34 2.2 

Dublin Pioneer Cemetery 35 9.7 

Dublin Unified School District - Dublin Elementary 36 19.9 

Dublin Unified School District - Nielsen Elementary 37 13.8 

Federal Correctional Institution (FCI Dublin) 38 66.1 

Frankie Johnnie & Luigi Too 39 1.0 

Heritage Park Office Center 40 6.3 

Hexcel Corporation 41 6.0 

John Knox Church 42 1.7 

McNamaras Steak Chop House 43 1.2 

Michael Perkins 44 0.6 

Public Storage 45 1.8 

Shell Station 46 1.1 

St. Raymond’s Church 47 8.0 

The Springs 48 8.2 

Town & Country 49 4.9 

Whitney Investments (7601 Amador Valley Blvd.) 52 1.1 

Total (Rounded)  456 
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Additional details for the potential customers and demand calculations are included in 
Attachment B, including: 

 Unique customer and meter ID numbers used in the study. 

 The customer name, address, meter serial number, meter account number, meter size, and 
account status for each account, based on information from the electronic accounting 
system. 

 A general description of the account and the type of water use for the meter (domestic, 
irrigation, or mixed). 

 The designated Category (A, B, C, or D) for each account. For the Category A accounts, 
a description of the reason for excluding the account is indicated. For the Category C 
accounts, an indication of whether the account exhibits a seasonal demand pattern is 
included. 

 An indication of whether each account is included as a potential recycled water demand. 

 The annual total of the meter readings for years 2007 through 2011, based on information 
from the electronic accounting system (for Category C accounts, the annual totals are 
calculated after any distribution of missed meter readings as described above), and the 
annual average metered amount for years 2007 through 2011. 

 The annual irrigation component for years 2007 through 2011, calculated as described 
above, and the annual average irrigation component for years 2007 through 2011. 

 The irrigation component for each account equal to the Irrigation Component Annual 
Average (2007-2011) divided by the Metered Annual Average (2007-2011) and 
expressed as a percentage of the total water used for each account. For the Category B 
accounts, this value is 100% because it is assumed that all of the metered volume is used 
for irrigation. For the Category C and D accounts, the value ranges from 22% to 97%. 
Such a wide range is acceptable because each customer account is not expected to have 
the same ratio of irrigation to total water use. 

 The potential average recycled water demand for each account and the total potential 
average recycled water demand for this study. 

Approximately 60% of the total estimated demand is from three customers: the planned Camp 
Parks Cantonment Area improvements (33%), Federal Correctional Institution (14%), and Santa 
Rita Jail (13%). 

While the Camp Parks Cantonment Area is in the planning phase, the approach used to estimate 
the irrigation demand is not sensitive to the final facilities layout. The estimated irrigation 
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demand is based on the total development area which is not anticipated to change significantly 
from the planning estimate. The assumed irrigation rate used to estimate the irrigation demand is 
based on 100% turf, and the final landscaping mix will certainly include a variety of plants that 
require less water. Therefore, the estimated irrigation demand of 150 AF/yr is considered 
conservative (i.e., high) for facility sizing. 

The estimated irrigation demand for the Federal Correctional Institution is based on five 
accounts, two irrigation meter accounts (Category B) and three mixed-use accounts (Category C). 
One of the Category C accounts is responsible for approximately 88% of the total irrigation 
estimate, and the three Category C accounts together are responsible for approximately 97% of 
the total irrigation estimate.  

Per the Category C estimating procedure, for each Category C account, the annual minimum 
meter reading value is assumed to be the average non-irrigation component for the year. If the 
annual minimum meter reading is an anomalously low and not indicative of the average annual 
non-irrigation component, then the resulting estimated irrigation component will be high. 
Therefore, given the large dependence on the Category C procedure to estimate the irrigation 
demand for this customer, the estimated irrigation demand of 66.1 AF/yr may be high and is 
therefore considered conservative for facility sizing. Per the Category C estimating procedure, 
for each Category C account, the annual minimum meter reading value is assumed to be the 
average non-irrigation component for the year. If the annual minimum meter reading is an 
anomalously low and not indicative of the average annual non-irrigation component, then the 
resulting estimated irrigation component will be high. Therefore, given the large dependence on 
the Category C procedure to estimate the irrigation demand for this customer, the estimated 
irrigation demand of 66.1 AF/yr may be high and is therefore considered conservative for 
recycled water facility sizing. 

As described above, the irrigation demand values used for the Santa Rita Jail and Alameda 
County Sheriff’s Office customers are based on estimates of the landscaping areas and an 
assumed irrigation rate (with an adjustment factor of 1.25 applied to allow for estimating errors 
in the irrigation area and irrigation rate). These estimates may be low if the customers irrigate 
additional areas that are not included in the estimates or use greater irrigation rates. 

In general, the procedure for estimating the irrigation demands for the “mixed-use” Category C 
accounts yielded reasonable results. Three of the accounts are within 5% of the nominal 
irrigation rate of 48 in/yr (Church of Christ at 48 in/yr, Nielsen Elementary at 47 in/yr, and John 
Knox Church at 50 in/yr), four accounts are within 15% of the nominal irrigation rate (Federal 
Correctional Institute, which includes three Category C accounts, at 53 in/yr and Hexcel 
Corporation at 43 in/yr), and one account is within 35% of the nominal irrigation rate (Dublin 
Chevron at 32 in/yr). Two accounts were set to be equal to the nominal irrigation rate plus 25% 
(Santa Rita Jail and Alameda County Sheriff’s Office). The estimated irrigation demands for the 
remaining three accounts are over twice the nominal irrigation rate (Michael Perkins at 98 in/yr, 
Shell Station at 102 in/yr, and Alameda County Animal Shelter at 114 in/yr). Possible 
explanations for the Michael Perkins and Shell Station results include overwatering, additional 
irrigation area not included in the estimates (which would result in lower calculated irrigation 
rates), or relatively high amounts of overspray to non-irrigable areas due to the relatively small 
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irrigation areas (approximately 0.1 acres each). Possible explanations for the Alameda County 
Animal Shelter result include a variable wash down water demand, additional irrigation area not 
included in the estimate (which would result in a lower calculated irrigation rate), or a need to 
irrigate at a higher rate due to extensive use by the animals. Given the uncertainties of the 
irrigation rate estimate, the estimated irrigation demand for the Alameda County Animal Shelter 
was not adjusted for this study. 
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Account Information for the City of Dublin Senior Center (Customer ID 28) 
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Attachment B

Dublin Recycled Water Expansion Project

Potential Recycled Water Customers Demands

Customer 

ID

Meter 

ID Customer Description Address

Water 

Use Serial #

Eden Account 

Number

Meter 

Size 

Inches

Account 

Status

Category

A: Excluded

B: Irrig. Meter

C: Mixed Use

D: New

Reason 

Excluded  

[Category A]

Seasonal 

Demand 

Pattern?  

[Category C]

Include as 

Potential 

RW 

Demand?

1 101 Alameda County G.S.A. Animal Shelter 4595 Gleason Dr Irrigation 65849996 06-21-459520-000 1.5 Active B - - Y
1 102 Alameda County G.S.A. Animal Shelter 4595 Gleason Dr Mixed 65854203 06-21-459500-000 3 Active C - Y Y
2 103 Alameda County G.S.A. Gas Station 6175 Madigan Ave Domestic 34366663 06-21-617500-000 1 Active C - N N

3 104 Alameda County G.S.A. Heavy Equipment Repair 6089 Madigan Ave Domestic 09057622 06-21-608910-000 2 Active C - N N

4 105 Alameda County G.S.A. Public Works 4825 Gleason Dr Domestic 45468512 06-21-482500-000 2 Active C - N N

5 106 Alameda County G.S.A. Santa Rita Jail 4985 Broder Blvd Domestic 69115444 05-41-115444-000 2 Closed A Closed - N

5 107 Alameda County G.S.A. Santa Rita Jail 5325 Broder Blvd Mixed 64097147 05-38-640900-000 6 Active C - Y Y
6 108 Alameda County G.S.A. Sewer Screw Site 5325 Broder Blvd Industrial 67801573 05-38-678000-000 2 Active A Non-irrigation Y N

7 109 Alameda County G.S.A. Sheriff's Office 6289 Madigan Drive Mixed 64097147 05-38-640900-000 6 Active C - Y Y
8 110 Alameda County G.S.A. Small Vehicle Repair 6175 Madigan Ave Domestic 34366661 06-21-617510-000 1 Active C - N N

9 111 Alameda County G.S.A. Truck Wash 6089 Madigan Ave Domestic 54467596 06-21-608900-000 1 Active C - N N

10 112 Amador Apartments Residential 7571 Amador Valley Blvd Irrigation 67202404 03-21-384030-000 1.5 Active A Directed - N

10 113 Amador Apartments Residential 7571 Amador Valley Blvd Irrigation 69808088 03-21-386080-000 1.5 Active B - - Y
11 114 Armstrong Garden Center Commercial 7360 San Ramon Rd Irrigation R56763180 03-21-600000-001 0.625 Active A Directed - N

12 115 California Highway Patrol CHP 4999 Gleason Dr Domestic 65400920 06-21-499920-000 2 Active C - N N

12 116 California Highway Patrol CHP 4999 Gleason Dr Irrigation 01415744 06-21-499900-000 2 Active B - - Y
13 N/A Camp Parks Cantonment Area N/A (Eastern Dublin) Irrigation N/A N/A N/A N/A D - - Y
14 117 Church of Christ Church 11873 Dublin Blvd Mixed 69683839 03-21-299030-000 0.625 Active C - Y Y
15 118 City of Dublin Community Center 11600 Shannon Ave Irrigation 70287733 03-51-287733-000 1 Active B - - Y
16 119 City of Dublin Firehouse 16 7494 Donohue Dr Firehouse Irrigation 69808045 03-21-389040-001 1.5 Active B - - Y
17 120 City of Dublin Firehouse 17 6200 Madigan St Domestic 61509157 06-21-620000-000 2 Active C - N N

17 121 City of Dublin Firehouse 17 6200 Madigan St Irrigation R59708550 06-21-620010-000 1 Active B - - Y
18 122 City of Dublin Firehouse 18 4800 Fallon Rd Domestic 61509160 06-21-480000-000 2 Active C - N N

19 123 City of Dublin Median 0 W Vomac and San Ramon Rd Irrigation 69808017 03-21-431570-000 1.5 Active B - - Y
20 124 City of Dublin Median Across from 7745 Amador Valley Blvd Irrigation 64180944 03-21-448790-000 1 Active B - - Y
21 125 City of Dublin Median Amador Valley Blvd at Amador Plaza Rd Irrigation 64381190 03-21-448880-000 1 Active B - - Y
22 126 City of Dublin Median In Front of 7100 San Ramon Rd Irrigation 69127097 03-21-253550-000 1 Active B - - Y
23 127 City of Dublin Median San Ramon Rd S/W Corner Dublin Blvd Irrigation 61509033 03-21-509033-000 1.5 Active B - - Y
24 128 City of Dublin Median West Vomac and San Ramon Rd Irrigation 65400906 03-21-432000-000 1.5 Active B - - Y
25 129 City of Dublin Park 11600 Shannon Ave Irrigation 67202672 03-21-438070-000 3 Active B - - Y
26 130 City of Dublin Park Dolon Park Irrigation 69808047 03-21-438520-000 1.5 Active B - - Y
26 131 City of Dublin Park Dolon Park on Iglesia Irrigation 69808051 03-21-441290-000 2 Active B - - Y
27 132 City of Dublin Park Mape Park Irrigation 69808043 03-21-443070-000 2 Active B - - Y
28 133 City of Dublin Senior Center 7600 Amador Valley Blvd Irrigation 61509030 03-21-760600-000 1.5 Active B - - Y
29 134 Dublin Blvd Associates Commercial 11555 Dublin Blvd Domestic 65850025 03-21-283520-000 2 Active C - N N

29 135 Dublin Blvd Associates Commercial 11555 Dublin Blvd Irrigation 69127093 03-21-283430-000 1 Active B - - Y
30 136 Dublin Chevron Commercial 7007 San Ramon Rd Mixed 64180952 03-21-256030-000 1 Active C - Y Y
31 N/A Dublin Crossing Mixed Use Development N/A (Eastern Dublin) Irrigation N/A N/A N/A N/A A Ultimate Demand - N

32 137 Dublin Exec Center Commercial 11501 Dublin Blvd Domestic 64284914 03-21-283340-000 1.5 Active C - N N

32 138 Dublin Exec Center Commercial 11501 Dublin Blvd Irrigation 69127094 03-21-283520-000 1 Active B - - Y
33 139 Dublin Historic Park Park 11825 Dublin Blvd Irrigation 71293290 03-21-293290-000 0.75 Active B - - Y
34 140 Dublin Iceland Commercial 7212 San Ramon Rd Mixed 65850033 03-21-253000-000 2 Active C - N N

34 141 Dublin Iceland Commercial 7212 San Ramon Rd Irrigation 55833380-Deduct 03-21-284050-000 0.625 Active B - - Y
35 142 Dublin Pioneer Cemetery Cemetery 11825 Dublin Blvd Irrigation 65400850 03-50-118250-000 1.5 Active B - - Y
35 143 Dublin Pioneer Cemetery Cemetery 11825 Dublin Blvd Irrigation 49288774 03-21-294040-001 0.625 Closed A Closed - N

35 143 Dublin Pioneer Cemetery Cemetery 11825 Dublin Blvd Irrigation 49288774 03-21-294040-000 0.625 Closed A Closed - N

36 144 Dublin Unified School District Dublin Elementary 7997 Vomac Rd Irrigation 67202671 03-21-420050-000 3 Active B - - Y
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Attachment B

Dublin Recycled Water Expansion Project

Potential Recycled Water Customers Demands

Customer 

ID

Meter 

ID Customer Description

1 101 Alameda County G.S.A. Animal Shelter

1 102 Alameda County G.S.A. Animal Shelter

2 103 Alameda County G.S.A. Gas Station

3 104 Alameda County G.S.A. Heavy Equipment Repair

4 105 Alameda County G.S.A. Public Works

5 106 Alameda County G.S.A. Santa Rita Jail

5 107 Alameda County G.S.A. Santa Rita Jail

6 108 Alameda County G.S.A. Sewer Screw Site

7 109 Alameda County G.S.A. Sheriff's Office

8 110 Alameda County G.S.A. Small Vehicle Repair

9 111 Alameda County G.S.A. Truck Wash

10 112 Amador Apartments Residential

10 113 Amador Apartments Residential

11 114 Armstrong Garden Center Commercial

12 115 California Highway Patrol CHP

12 116 California Highway Patrol CHP

13 N/A Camp Parks Cantonment Area

14 117 Church of Christ Church

15 118 City of Dublin Community Center

16 119 City of Dublin Firehouse 16

17 120 City of Dublin Firehouse 17

17 121 City of Dublin Firehouse 17

18 122 City of Dublin Firehouse 18

19 123 City of Dublin Median

20 124 City of Dublin Median

21 125 City of Dublin Median

22 126 City of Dublin Median

23 127 City of Dublin Median

24 128 City of Dublin Median

25 129 City of Dublin Park

26 130 City of Dublin Park

26 131 City of Dublin Park

27 132 City of Dublin Park

28 133 City of Dublin Senior Center

29 134 Dublin Blvd Associates Commercial

29 135 Dublin Blvd Associates Commercial

30 136 Dublin Chevron Commercial

31 N/A Dublin Crossing Mixed Use Development

32 137 Dublin Exec Center Commercial

32 138 Dublin Exec Center Commercial

33 139 Dublin Historic Park Park

34 140 Dublin Iceland Commercial

34 141 Dublin Iceland Commercial

35 142 Dublin Pioneer Cemetery Cemetery

35 143 Dublin Pioneer Cemetery Cemetery

35 143 Dublin Pioneer Cemetery Cemetery

36 144 Dublin Unified School District Dublin Elementary

Metered 

2007 

CCF/yr

Metered 

2008 

CCF/yr

Metered 

2009 

CCF/yr

Metered 

2010 

CCF/yr

Metered 

2011 

CCF/yr

Metered 

Average 

2007-2011 

CCF/yr

Irrigation 

Comp. 

2007 

CCF/yr

Irrigation 

Comp. 

2008 

CCF/yr

Irrigation 

Comp. 

2009 

CCF/yr

Irrigation 

Comp. 

2010 

CCF/yr

Irrigation 

Comp. 

2011 

CCF/yr

Irrigation 

Comp. 

Average 

2007-2011 

CCF/yr

Irrigation 

Component 

%

Potential 

Average 

RW 

Demand 

CCF/yr

Potential 

Average 

RW 

Demand 

AF/yr

1,036 800 855 411 614 743 1,036 800 855 411 614 743 100% 743 1.7
1,483 1,454 1,946 1,563 1,082 1,506 1,159 1,004 1,724 1,341 746 1,195 79% 1,195 2.7

0 115 1 0 0 23 - - - - - - - - -
388 448 366 330 368 380 - - - - - - - - -
64 108 67 58 66 73 - - - - - - - - -
- - - - - - - - - - - - - - -

275,229 278,178 164,692 144,395 138,091 200,117 - - - - - 26,136 13% 26,136 60
- 444 118 327 502 348 - - - - - - - - -

275229 278178 164692 144395 138091 200,117 - - - - - 7,416 4% 7,416 17.0
0 121 47 25 27 44 - - - - - - - - -

148 84 49 42 30 71 - - - - - - - - -
598 1,560 2,374 2,101 2,038 1,734 - - - - - - - - -

1,686 2,104 3,885 2,978 2,509 2,632 1,686 2,104 3,885 2,978 2,509 2,632 100% 2,632 6.0
2,603 2,383 16 1,132 1,782 1,583 - - - - - - - - -
183 221 302 236 270 242 - - - - - - - - -
465 443 478 286 325 399 465 443 478 286 325 399 100% 399 0.9

- - - - - - - - - - - 65,340 100% 65,340 150
487 762 600 518 415 556 445 732 456 272 337 448 81% 448 1.0

- - - 657 612 635 - - - 657 612 635 100% 635 1.5
259 160 294 392 399 301 259 160 294 392 399 301 100% 301 0.7
317 342 367 319 299 329 - - - - - - - - -

1,036 1,119 1,179 987 1,267 1,118 1,036 1,119 1,179 987 1,267 1,118 100% 1,118 2.6
109 127 135 111 132 123 - - - - - - - - -
1277 2814 1869 2013 2403 2,075 1,277 2,814 1,869 2,013 2,403 2,075 100% 2,075 5.0
99 194 134 166 157 150 99 194 134 166 157 150 100% 150 0.3
60 155 147 95 120 115 60 155 147 95 120 115 100% 115 0.3

1,118 1,014 1,276 1,304 1,117 1,166 1,118 1,014 1,276 1,304 1,117 1,166 100% 1,166 2.7
651 953 802 681 857 789 651 953 802 681 857 789 100% 789 1.8
2184 3753 1826 2678 3355 2,759 2,184 3,753 1,826 2,678 3,355 2,759 100% 2,759 6.0
6,557 5,680 6,498 5,661 4,947 5,869 6,557 5,680 6,498 5,661 4,947 5,869 100% 5,869 13.5

0 0 999 0 0 200 0 0 999 0 0 200 100% 200 0.5
4,368 8,346 3,787 4,292 4,313 5,021 4,368 8,346 3,787 4,292 4,313 5,021 100% 5,021 11.5
2,311 2,573 2,132 1,592 1,731 2,068 2,311 2,573 2,132 1,592 1,731 2,068 100% 2,068 4.7
711 971 1,097 690 803 854 711 971 1,097 690 803 854 100% 854 2.0
327 333 260 217 215 270 - - - - - - - - -
3236 3107 3243 2278 2604 2,894 3,236 3,107 3,243 2,278 2,604 2,894 100% 2,894 6.6
740 754 348 434 365 528 416 364 198 278 203 292 55% 292 0.7

- - - - - - - - - - - 82,800 100% - -
307 249 172 187 150 213 - - - - - - - - -

- - - - 621 621 - - - - 621 621 100% 621 1.4
- - - - 360 360 - - - - 360 360 100% 360 0.8

2130 2419 2678 2791 2579 2,519 2,130 2,419 2,678 2,791 2,579 2,519 100% - -
942 845 987 1032 1068 975 942 845 987 1,032 1,068 975 100% 975 2.2

- - - - 4244 4,244 - - - - 4,244 4,244 100% 4,244 9.7
130 0 0 - - 43 - - - - - - - - -
117 - - - - 117 - - - - - - - - -

10,177 10,796 7,286 6,885 8,119 8,653 10,177 10,796 7,286 6,885 8,119 8,653 100% 8,653 19.9
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Attachment B

Dublin Recycled Water Expansion Project

Potential Recycled Water Customers Demands

Customer 

ID

Meter 

ID Customer Description Address

Water 

Use Serial #

Eden Account 

Number

Meter 

Size 

Inches

Account 

Status

Category

A: Excluded

B: Irrig. Meter

C: Mixed Use

D: New

Reason 

Excluded  

[Category A]

Seasonal 

Demand 

Pattern?  

[Category C]

Include as 

Potential 

RW 

Demand?

37 145 Dublin Unified School District Nielsen Elementary 7500 Amarillo Rd Mixed 68472721 03-21-440030-000 4 Active C - Y Y
37 146 Dublin Unified School District Nielsen Elementary 7500 Amarillo Rd Irrigation 67202718-Deduct 03-21-440030-000 3 Active A Incl. in Meter 145 - N

38 147 FCI Dublin Prison 6th St Bldg 920 (CA National Guard) Mixed 65400905 05-38-400705-001 2 Active C - Y Y
38 148 FCI Dublin Prison 6th St Bldg 960 (CA National Guard) Domestic 71374160 05-38-737416-000 3 Active C - N N

38 149 FCI Dublin Prison 8th Monroe Camp Parks Barracks C1 Domestic 64140309 06-99-000008-000 2 Active C - N N

38 150 FCI Dublin Prison 8th St - In Front Of Unicor Domestic 67250643 05-38-250643-000 6 Active C - N N

38 151 FCI Dublin Prison 989 8th St Irrigation 58634715 05-38-634715-001 1.5 Active B - - Y
38 152 FCI Dublin Prison Barracks in Front of C4 Domestic 67523559 05-38-523559-001 2 Active C - N N

38 153 FCI Dublin Prison Bldg 973, 8th St & Keppler Irrigation 64140332 05-38-140332-000 2 Closed A Closed - N

38 154 FCI Dublin Prison Camp Parks Womens Barracks C2 Domestic 67523562 06-99-000080-001 2 Active C - N N

38 155 FCI Dublin Prison FCI Admin Bldg, Goodfellow St Domestic 57654316 06-99-654316-000 1 Active C - N N

38 156 FCI Dublin Prison FCI Behind Trailer Park Mixed 67250626 06-99-035055-000 3 Active C - Y Y
38 157 FCI Dublin Prison FCI Garage Domestic 31923899 06-99-654321-000 2 Closed A Closed - N

38 158 FCI Dublin Prison FCI Rear Gate Domestic 67823958 06-99-654318-000 8 Active C - N N

38 159 FCI Dublin Prison FCI Sort Goodfellow Ave Domestic 57654317 06-99-654317-000 1 Active C - N N

38 160 FCI Dublin Prison FCI Tool Yard Domestic 58678837 05-38-678837-001 0.75 Closed A Closed - N

38 161 FCI Dublin Prison FCI Training Ctr Irrig Irrigation 01415241 06-99-415241-000 1.5 Active B - - Y
38 162 FCI Dublin Prison FCI Training Ctr, Goodfellow & 8th Domestic 57939471 06-99-939477-000 1 Active C - N N

38 163 FCI Dublin Prison FCI Visitor Center Domestic 58678340 05-38-678840-001 0.75 Closed A Closed - N

38 164 FCI Dublin Prison FCI Warehouse Domestic 98485988 06-99-654320-000 2 Closed A Closed - N

38 165 FCI Dublin Prison FDC Loop at 8th Street Mixed 67202844 06-99-654319-000 8 Active C - Y Y
38 166 FCI Dublin Prison Park @ FCI 8th St Irrigation 59210326 05-38-210326-000 1.5 Closed A Closed - N

38 167 FCI Dublin Prison Unicore Domestic 009752 06-99-654322-000 2 Closed A Closed - N

39 168 Frankie Johnnie & Luigi Too Restaurant 11891 Dublin Blvd Domestic 69127114 03-21-300090-000 1 Active C - N N

39 169 Frankie Johnnie & Luigi Too Restaurant 11891 Dublin Blvd Irrigation 65313123 03-21-301070-000 0.75 Active B - - Y
40 170 Heritage Park Office Center Commercial 11875 Dublin Blvd Domestic 65849961 03-21-297070-000 1.5 Active C - N N

40 171 Heritage Park Office Center Commercial 11875 Dublin Blvd Irrigation 67202575 03-21-298050-000 2 Active B - - Y
41 172 Hexcel Corp Commercial 11711 Dublin Blvd Mixed 68472484 03-21-283070-000 2 Active C - Y Y
42 173 John Knox Church Church 7421 Amarillo Rd Mixed 60919099 03-21-439050-000 1.5 Active C - Y Y
43 174 McNamaras Steak Chop House Restaurant 7400 San Ramon Rd Domestic 61954174 03-21-250150-002 2 Active C - N N

43 175 McNamaras Steak Chop House Restaurant 7400 San Ramon Rd Irrigation 64180940 03-21-250060-002 1 Active B - - Y
44 176 Michael Perkins (Commercial) Commercial 7370 San Ramon Rd Mixed 69683848 03-21-251040-001 0.625 Active C - Y Y
45 177 Public Storage Commercial 7420 San Ramon Rd Domestic 64180953 03-21-249200-000 1 Active C - N N

45 178 Public Storage Commercial 7420 San Ramon Rd Irrigation 69683847 03-21-249100-000 0.625 Active B - - Y
45 179 Public Storage Commercial 7440-7460 San Ramon Rd Domestic 64180969 03-21-249300-000 1 Active C - N N

46 180 Shell Station Commercial 11989 Dublin Blvd Mixed 69127105 03-21-302050-001 1 Active C - Y Y
46 180 Shell Station Commercial 11989 Dublin Blvd Mixed 69127105 03-21-302050-000 1 Closed A Closed - N

47 181 St. Raymonds Church School/Church 11555 Shannon Ave Irrigation 67202469 03-21-437090-000 2 Active B - - Y
48 182 The Springs Residential 7100 San Ramon Rd Domestic 63016544 03-21-272000-001 3 Active C - N N

48 183 The Springs Residential 7100 San Ramon Rd Irrigation R1604559 03-21-273080-001 1.5 Active B - - Y
49 184 Town & Country (Chiu Family Trust) Commercial 7214 San Ramon Rd Domestic 64284869 03-21-255140-001 2 Active C - N N

49 185 Town & Country (Chiu Family Trust) Commercial 7214 San Ramon Rd Irrigation 69808079 03-21-255230-001 1.5 Active B - - Y
50 186 Tri-Valley SPCA SPCA 4651 Gleason Dr Domestic 01604533 06-21-459600-000 1.5 Active C - N N

51 187 US Bank Commercial 11805 Dublin Blvd Domestic 47395867 03-21-284050-000 0.625 Active C - N N

52 188 Whitney Investments Commercial 7601 Amador Valley Blvd Irrigation 69683745 03-21-390010-000 0.625 Active B - - Y
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Attachment B

Dublin Recycled Water Expansion Project

Potential Recycled Water Customers Demands

Customer 

ID

Meter 

ID Customer Description

1 101 Alameda County G.S.A. Animal Shelter37 145 Dublin Unified School District Nielsen Elementary

37 146 Dublin Unified School District Nielsen Elementary

38 147 FCI Dublin Prison

38 148 FCI Dublin Prison

38 149 FCI Dublin Prison

38 150 FCI Dublin Prison

38 151 FCI Dublin Prison

38 152 FCI Dublin Prison

38 153 FCI Dublin Prison

38 154 FCI Dublin Prison

38 155 FCI Dublin Prison

38 156 FCI Dublin Prison

38 157 FCI Dublin Prison

38 158 FCI Dublin Prison

38 159 FCI Dublin Prison

38 160 FCI Dublin Prison

38 161 FCI Dublin Prison

38 162 FCI Dublin Prison

38 163 FCI Dublin Prison

38 164 FCI Dublin Prison

38 165 FCI Dublin Prison

38 166 FCI Dublin Prison

38 167 FCI Dublin Prison

39 168 Frankie Johnnie & Luigi Too Restaurant

39 169 Frankie Johnnie & Luigi Too Restaurant

40 170 Heritage Park Office Center Commercial

40 171 Heritage Park Office Center Commercial

41 172 Hexcel Corp Commercial

42 173 John Knox Church Church

43 174 McNamaras Steak Chop House Restaurant

43 175 McNamaras Steak Chop House Restaurant

44 176 Michael Perkins (Commercial) Commercial

45 177 Public Storage Commercial

45 178 Public Storage Commercial

45 179 Public Storage Commercial

46 180 Shell Station Commercial

46 180 Shell Station Commercial

47 181 St. Raymonds Church School/Church

48 182 The Springs Residential

48 183 The Springs Residential

49 184 Town & Country (Chiu Family Trust) Commercial

49 185 Town & Country (Chiu Family Trust) Commercial

50 186 Tri-Valley SPCA SPCA

51 187 US Bank Commercial

52 188 Whitney Investments Commercial

Metered 

2007 

CCF/yr

Metered 

2008 

CCF/yr

Metered 

2009 

CCF/yr

Metered 

2010 

CCF/yr

Metered 

2011 

CCF/yr

Metered 

Average 

2007-2011 

CCF/yr

Irrigation 

Comp. 

2007 

CCF/yr

Irrigation 

Comp. 

2008 

CCF/yr

Irrigation 

Comp. 

2009 

CCF/yr

Irrigation 

Comp. 

2010 

CCF/yr

Irrigation 

Comp. 

2011 

CCF/yr

Irrigation 

Comp. 

Average 

2007-2011 

CCF/yr

Irrigation 

Component 

%

Potential 

Average 

RW 

Demand 

CCF/yr

Potential 

Average 

RW 

Demand 

AF/yr

6,400 8,185 5,758 4,818 5,683 6,169 6,184 7,897 5,644 4,728 5,599 6,010 97% 6,010 13.8
5,817 5,350 3,940 3,089 3,867 4,413 - - - - - - - - -

- - - - 421 421 - - - - 373 373 89% 373 1.0
- - - - 409 409 - - - - - - - - -

4780 6749 7252 5903 6492 6,235 - - - - - - - - -
- 1,719 528 496 466 802 - - - - - - - - -

1,045 1,014 218 17 23 463 1,045 1,014 218 17 23 463 100% 463 1.1
2,190 6,637 6,244 5,907 6,316 5,459 - - - - - - - - -
182 381 36 2 0 120 - - - - - - - - -
5452 5821 4912 4405 4763 5,071 - - - - - - - - -
78 33 9 19 31 34 - - - - - - - - -

6,635 6,254 4,435 3,608 3,184 4,823 2,879 1,856 1,915 1,160 2,218 2,006 42% 2,006 4.6
157 222 38 - - 139 - - - - - - - - -

94,622 68,039 57,555 47,321 33,062 60,120 - - - - - - - - -
177 56 17 3 4 51 - - - - - - - - -
368 1,371 2,083 21 0 769 - - - - - - - - -

1,659 738 98 45 35 515 1,659 738 98 45 35 515 100% 515 1.2
935 222 52 28 22 252 - - - - - - - - -
223 277 115 100 101 163 - - - - - - - - -
223 304 66 - - 198 - - - - - - - - -

24,789 49,089 46,783 57,373 65,207 48,648 15,411 16,389 7,723 39,949 47,297 25,354 52% 25,354 58.2
- - 30 5 37 24 - - - - - - - - -

230 154 10 - - 131 - - - - - - - - -
941 815 829 859 971 883 - - - - - - - - -
591 225 568 377 502 453 591 225 568 377 502 453 100% 453 1.0
664 575 535 574 586 587 - - - - - - - - -
3732 3339 2271 2070 2207 2,724 3,732 3,339 2,271 2,070 2,207 2,724 100% 2,724 6.3
3854 3950 2730 3342 2960 3,367 2,714 3,206 2,094 2,694 2,414 2,624 78% 2,624 6.0
1,188 1,096 1,264 798 608 991 870 880 934 522 506 742 75% 742 1.7
818 622 556 732 628 671 - - - - - - - - -
852 603 431 375 400 532 852 603 431 375 400 532 100% 532 1.2
627 256 353 652 194 416 417 178 275 334 110 263 63% 263 0.6
55 45 63 95 98 71 - - - - - - - - -
- - 815 700 797 771 - - 815 700 797 771 100% 771 1.8

315 266 263 266 247 271 - - - - - - - - -
830 1502 963 389 224 782 662 422 819 281 116 460 59% 460 1.1
830 1502 963 389 224 782 - - - - - - - - -

3,935 3,381 3,220 3,366 3,421 3,465 3,935 3,381 3,220 3,366 3,421 3,465 100% 3,465 8.0
6424 7403 5973 7179 6394 6,675 - - - - - - - - -
3009 5003 3842 3341 2730 3,585 3,009 5,003 3,842 3,341 2,730 3,585 100% 3,585 8.2
2003 2832 3234 5790 5064 3,785 - - - - - - - - -
2872 2217 2047 1829 1632 2,119 2,872 2,217 2,047 1,829 1,632 2,119 100% 2,119 4.9
390 341 422 527 641 464 - - - - - - - - -
23 23 19 16 29 22 - - - - - - - - -
654 620 432 433 356 499 654 620 432 433 356 499 100% 499 1.1

Total: 198,426 455.5
Say: 456
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Dublin Crossing Development Demand 

Background 

The Dublin Crossing is a planned mixed-use development in eastern Dublin. Although 
considered an ultimate demand and therefore not included in the demand estimate presented 
above, the estimated demand for the Dublin Crossing development has been identified as a large 
demand and is presented here for production and distribution facility sizing considerations 

The planned Dublin Crossing development is summarized in the following description from the 
City of Dublin website (http://dublinca.gov/index.aspx?NID=202, accessed March 2012): 

“In April of 2003 the Department of the Army, Army Reserve Division requested an 
amendment to the City of Dublin General Plan for approximately 180 acres of land 
located on Camp Parks (formerly known as the Parks Reserve Forces Training Area). The 
property is currently designated Public Lands and the Army proposes a combination of 
commercial retail, office and residential uses…The Camp Parks Real Property 
Exchange/Dublin Crossing project provides the Army with an opportunity to obtain much 
needed facilities through the exchange of 180 acres of land from Federal ownership to 
private ownership for development of commercial retail, office and residential uses. In 
return, Camp Parks would receive new facilities at a value commensurate with the value 
of the exchanged land.” 

The City of Dublin is preparing the Dublin Crossing Specific Plan for the development. The 
Specific Plan and updates on the planned development are summarized in the following 
description from the City of Dublin website (http://dublinca.gov/index.aspx?NID=202, accessed 
September 2013): 

“The Dublin Crossing Specific Plan is a plan for the orderly development of 
approximately 189 acres in the City of Dublin. The project area includes 8.7 acres owned 
by Alameda County Surplus Property Authority, an 8.9 acre parcel owned by NASA, and 
a portion of the 2,485-acre Camp Parks Reserve Forces Training Area (Camp Parks) in 
the center of Dublin, north of Interstate 580 and Dublin Boulevard. The Specific Plan 
addresses the future development of the project area, which includes demolition of the 
existing buildings and other improvements on the site and construction of a residential 
mixed-use project with up to 1,995 single- and multi-family residential units; up to 
200,000 square feet of retail, office and/or commercial uses; a 30 acre Community Park; 
a 5 acre Neighborhood Park, and a 12 acre elementary school site to serve up to 900 
students.” 

At the time of this Market Survey, the City has not finalized the Dublin Crossing Specific Plan. 
The estimated irrigation demand is based on information from the Draft Dublin Crossing 

Specific Plan (Draft Specific Plan), dated June 2013. 
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Recycled Water Demand Estimate 

The Draft Specific Plan describes the various land use districts that are being planned for the 
development. The following excerpt from the Draft Specific Plan, Section 2.5.4 - Recycled 
Water, describes the planned use of recycled water for the development: 

“Per DSRSD Ordinance 301, the Specific Plan area is required to connect to recycled 
water for landscaping, except for single family residential uses that do not have 
landscaping maintained in common. The Specific Plan area will be served by recycled 
water facilities for public roadways, schools, parks, commercial, and multi-family 
residential landscape irrigation.” 

The various land use districts and acreages are summarized in the Draft Specific Plan, Table 2-1: 
Land Uses. The Draft Specific Plan does not specify the split between private landscaping and 
common landscaping for the residential units. To develop the recycled water demand estimate, it 
is assumed that 50% of the Lower Density Residential land use, 80% of the Medium Density 
Residential land use, and 100% of the Mixed Use and Commercial/Residential land uses will 
consist of common landscaping that will be served by recycled water. 

To estimate the potential recycled water demand for the Dublin Crossing development, the 
irrigation demand for the common area landscaping was estimated for each land use. The 
Common Landscape Area for each land use area was estimated by multiplying the land use area 
by the percent common landscaping for the land use area. The Common Area Irrigation Demand 
for each land use area was estimated by multiplying the Common Landscape Area by the 
assumed annual average irrigation rate. The total Common Area Irrigation Demand for the 
development was calculated by totaling the individual Common Area Irrigation Demands for 
each land use. The estimated Common Area Irrigation Demand for the proposed Dublin Crossing 
development is shown in Table C-1. 

The Dublin Crossing development is in the late stages of the planning phase but there remains 
the potential for changes in the land use mix by time the development is completed. Possible 
changes include reducing the amount of park space, especially the Parks (Useable), Parkland, 
and School spaces which together account for approximately 70% of the current common area 
irrigation demand estimate. In addition, the assumed irrigation rate used is based on 100% turf, 
and the final landscaping mix will certainly include a variety of plants that require less water. 
Therefore, the estimated common area irrigation demand of 190 AF/yr is considered 
conservative (i.e., high) for facility sizing. 
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Table C-1: Dublin Crossing Common Area Irrigation Demand Estimate 

Land Use1 

Total 
Area 
(ac)1 

Percent 
Common 

Landscaping2 

Common 
Landscape Area 

(ac) 

Irrigation 
Demand 
(AF/yr)3 

Residential     

Lower Density 41.9 10%4 4.2 16.8 

Medium Density 46.5 8%5 3.7 14.8 

Mixed Use     

Commercial/Residential 8.5 5% 0.4 1.6 

Parkland 5.0 80% 4.0 16.0 

Commercial/Residential     

Medium Density Residential 9.1 10% 0.9 3.6 

High Density Residential 9.9 5% 0.5 2.0 

Parks (Useable) 30.0 80% 24.0 96.0 

Open Space 2.6 0% 0.0 0.0 

School 12.0 50% 6.0 24.0 

Roadways, Utilities, Infrastructure 23.8 15% 3.6 14.4 

Totals 189.0  47.3 190 

(Rounded) 

1. From the Draft Dublin Crossing Specific Plan, Table 2-1: Land Use Summary. 
2. Assumed values based on estimates for similar local land use types. Unless otherwise noted, 

assume 100% of the area uses common landscaping. 
3. Assume Annual Average Irrigation Rate of 48 in/yr (DSRSD’s nominal irrigation demand 

for turf, per Stan Kolodzie, DSRSD, 1/12/12 email correspondence). 
4. Assume 20% of the land use district consists of landscaping and 50% of the area uses 

common landscaping, for a net percent landscaping value of 10%. 
5. Assume 10% of the land use district consists of landscaping and 80% of the area uses 

common landscaping, for a net percent landscaping value of 8%. 
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The following image was taken from the cover page of “Execution Plan: Parks RFTA 
Proposed Future Development Plan, May 2004.” 
 

 

 

 



 

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

Project 7: Calistoga Recycled Water Storage Facility 

1. City of Calistoga, 2014a. Calculations and Estimates of Primary and Secondary Benefits completed by Senior Civil 
Engineer. 

2. City of Calistoga, 2014b. Stage II Water Emergency declaration – Resolution 2014-052. 

3. City of Calistoga, 2014c. Notice of Exemption for Calistoga Recycled Water Storage Pond Expansion Project. June 
14. 

4. City of Calistoga, Municipal Code Section 3.32. 

5. Kirn, M., 2013. Letter from City of Calistoga to San Francisco Bay Regional Water Quality Control Board, dated 
December 10, 2013. 

6. Larry Walker Associates, 2008. Recycled Water Strategic Plan Technical Memorandum No. 3: Recycled Water 
Disposal/Storage Scenarios to Meet Buildout Conditions, pp. 8-12. May 2008. 

7. Larry Walker Associates, 2013. Bypass Alternatives Investigation Report. Prepared for City of Calistoga. 

8. Rayner, Derek, 2014. E-mail communication. 

 

  



Louise
Typewritten Text
Primary Benefit Attachment

jill
Text Box
Reference 1



















































jill
Text Box
Reference 2











jill
Text Box
Reference 3



7/9/2014 Calistoga Municipal Code

http://codepublishing.com/ca/calistoga/ 1/5

Chapter 3.32
PUBLIC WORKS BID REQUIREMENTS

Sections:
3.32.010    Purpose.
3.32.020    Bid limitations.
3.32.030    Maintenance of contractor’s lists.
3.32.040    Eligible construction contracts.
3.32.050    Informal bidding.
3.32.060    Adoption of plans, specifications and working details for certain public projects.
3.32.070    Formal bidding.
3.32.080    Tie bids.
3.32.090    Rejection of bids.
3.32.100    Performance bonds.
3.32.110    Procedure for emergencies.

3.32.010 Purpose.

This chapter is enacted for the purpose of implementing the Uniform Public Construction Cost
Accounting Act (Public Contract Code Sections 22000 et seq.) (hereafter “CUCCAC”) and to provide
bidding procedures in undertaking public works projects. (Ord. 678 § 2, 2012; Ord. 459, 1991).

3.32.020 Bid limitations.

The following bid limitations shall be in effect:

A. Public projects of $30,000 or less may be performed by City employees by force account, by
negotiated contract, or by purchase order;

B. Public projects of $175,000 or less may be let to contract by informal procedures as set forth in this
chapter and promulgated by the State Controller; and

C. Public projects over $175,000 shall, except as otherwise provided by State law, be let to contract by
formal bidding procedures.

D. The above limits shall be adjusted from time to time as provided by State law. When in conflict, the
latest CUCCAC bid limitations shall govern. (Ord. 678 § 2, 2012; Ord. 459, 1991).

3.32.030 Maintenance of contractor ’s lists.

Each year, the City Manager shall mail a written notice to all construction trade journals designated by
the CUCCAC, inviting all licensed contractors to submit the names of their firms to the City Manager for
inclusion on the list of qualified bidders for the following calendar year according to category. The notice
shall require that the contractor provide the name and address to which a notice to contractors or
proposal should be mailed, a telephone number at which the contractor may be reached, the type or
category of work in which the contractor is interested and currently licensed, together with the class of
the contractor’s license or licenses held and the contractor’s license number or numbers. The City
Manager shall create a new contractor’s list on January 1st of each year which shall include at a
minimum all contractors who submitted one or more valid bids to the City during the preceding calendar

http://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?lawCode=PCC&sectionNum=22000
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year and all contractors who have properly provided the City Manager with the information required to be
added to the list. A contractor may be added to the list at any time by providing the required
information. (Ord. 678 § 2, 2012; Ord. 459, 1991).

3.32.040 Eligible construction contracts.

A. The following “public projects” shall be contracted for pursuant to the CUCCAC:

1. Construction, reconstruction, erection, alteration, and renovation, improvement, demolition, and
repair work involving any publicly owned, leased or operated facility;

2. Painting or repainting any publicly owned, leased, or operated facility; and

3. In the case of a publicly owned utility system, the construction, erection, improvement, or repair
of dams, reservoirs, power plants, and electrical transmission lines of 230,000 volts and higher.

B. The following “maintenance projects” may be contracted for under the CUCCAC:

1. Routine, recurring, and usual work for the preservation or protection of any publicly owned or
publicly operated facility for its intended purpose;

2. Minor repainting;

3. Resurfacing of streets and highways at less than one inch;

4. Landscape maintenance, including mowing, watering, trimming, pruning, planting, replacement
of plants, and serving or irrigation and sprinkler systems;

5. Work to be performed to keep, operate, and maintain publicly owned water, power, or waste
disposal systems, including, but not limited to, dams, reservoirs, power plants, and electrical
transmission lines of 230,000 volts or higher; and

6. Any other work which does not fall within the definition of a “public project” as defined in
subsection (A) of this section. (Ord. 678 § 2, 2012).

3.32.050 Informal bidding.

Public projects of an estimated value between $30,000 and $175,000 may be made by informal bidding
procedures. The Council delegates to the City Manager the authority to award informal contracts as
follows:

A. Minimum Number of Bids. The award of bids, whenever possible, shall be based on at least three
bids and shall be awarded to the lowest responsible bidder.

B. Notices Inviting Bids – Contractors. The City Manager shall solicit bids by written requests to
contractors licensed and experienced for the type of public work to be performed. The City Manager
shall maintain a list of qualified contractors, identified according to categories of work. The minimum
criteria for the development and maintenance of the contractor’s list shall be determined by the
(CUCCAC). All qualified contractors on the list for the category of the work to be performed and/or all
construction trade journals specified by the CUCCAC shall be mailed a notice inviting informal bids,
unless the product or service is proprietary. All mailing of notices to such qualified contractors and
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construction trade journals shall be completed not less than 10 calendar days before the bids are due
to be opened and awarded.

C. Notices Inviting Bids – Form. The notice inviting informal bids shall be uniform and shall describe the
project in general terms, describe how to obtain more detailed information concerning the project, and
state the time and place for the submission of bids. The notice shall also specify the classification of
the contractor’s license which a contractor shall possess at the time a contract is awarded.

D. Written Bids. Sealed written bids to be opened at the time specified shall be submitted to the City
Manager who shall keep a record of all informal bids for a period of one year after the submission of the
bids or the awarding of the contract. Such record, while so kept, shall be open to public inspection.

E. Award of Contract. If a contract is awarded, it shall be awarded to the lowest responsible bidder. The
City Manager is authorized to execute the construction contract provided the bid does not exceed the
budgeted amount for the project and the contractor has posted the required bonds and insurance as
established by resolution of the Council for all informal bids. In the event the lowest responsible bid
exceeds the budgeted amount for the project, the City Manager shall obtain authority by resolution of
the Council to award the bid, together with the additional budget allocation. The City Manager shall
report to the Council the results of the bidding procedure.

F. Excess Bids. If all bids received are in excess of $175,000, the Council may by passage of a
resolution by a four-fifths vote, award the contract, at $192,500 or less, to the lowest responsible bidder,
if the Council determines the City’s original cost estimate was reasonable. (Ord. 678 § 2, 2012; Ord.
459, 1991).

3.32.060 Adoption of plans, specifications and working details for certain public
projects.

The Council shall adopt plans, specifications, and working details for all public projects of more than
$175,000. Any plans prepared for a public project shall specify the classification of the contractor’s
license which a contractor shall possess at the time a contract is awarded. (Ord. 678 § 2, 2012; Ord.
459, 1991).

3.32.070 Formal bidding.

Formal bidding for public projects of an estimated value over $175,000 shall be made as follows:

A. Authorization to Call for Bids. The Council shall authorize the call for bids by adopting a resolution in
accordance with CMC 3.32.060.

B. Notices Inviting Bids. The City Manager shall solicit bids by written requests to prospective
contractors. The notice inviting formal bids shall state the time and place for receiving and opening
sealed bids and distinctly describe the project. The notice shall be published in a newspaper of general
circulation printed and published in the City at least 14 days before the date of opening the bids. The
notice inviting bids shall also be mailed to all construction trade journals specified by the CUCCAC. The
notice shall also be sent electronically, by either facsimile or electronic mail and mailed at least 15
calendar days before the date of opening bids. The notice shall also specify the classification of the
contractor’s license which a contractor shall possess at the time a contract is awarded.
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C. Written Bids. All bids shall be accompanied by either a certified or cashier’s check or a bidder’s
bond, executed by a corporate surety authorized to engage in such business in the State, made
payable to the City. Such security shall be in an amount not less than specified in the notice inviting
bids or in the specifications referred to therein, or if no amount is so specified, then in an amount not
less than 10 percent of the aggregate amount of the bid. If the successful bidder neglects or refuses to
enter into the contract within the time specified in the notice inviting bids or specifications referred to
therein, the amount of the bidder’s security may be declared to be forfeited to the City and may be
collected and paid into its general fund, and all bonds so forfeited shall be prosecuted in the amount
thereof collected and paid into such fund. The bid shall also be accompanied by a certificate of
insurance, together with any and all bonds required by resolution of the Council.

D. Award of Contract. All bids shall be sealed and be filed with the City Manager no later than the
opening time specified in the notice inviting bids. The City Manager shall receive and be the custodian
of such bids and keep the bids confidential until they are opened and declared. All bids shall be publicly
opened and declared at the time and at the place fixed in the notice inviting bids. The bids shall be
tabulated and analyzed by the City Manager. The City Manager shall review the bids and submit them
to the Council with appropriate recommendations at the next regular Council meeting. The Council shall
have the right to waive any informality or minor irregularity in a bid. If a contract is awarded, the Council
shall award to the lowest responsible bidder by the adoption of a resolution. (Ord. 678 § 2, 2012; Ord.
459, 1991).

3.32.080 Tie bids.

If two or more bids received are the same and the lowest, the Council may accept the bid it chooses.
(Ord. 678 § 2, 2012; Ord. 459, 1991).

3.32.090 Rejection of bids.

A. In its discretion the Council may reject any and all (informal and formal) bids presented. If all bids are
rejected, then after the first invitation of bids, after reevaluating its cost estimates of the project, the
Council shall have the option of either of the following:

1. Abandoning the project or readvertising for bids in the manner described by this chapter; or

2. By passage of a resolution by a four-fifths vote of the Council declaring that the project can be
performed more economically by the employees of the City, having the project done by force
account without further complying with this chapter.

B. If no bids are received, the project may be performed by the employees of the City by force account,
or by negotiated contract. (Ord. 678 § 2, 2012; Ord. 459, 1991).

3.32.100 Performance bonds.

The Council shall have the authority to require a performance bond or labor and material bond in such
amount as the Council shall establish to protect the best interest of the City before entering into a
contract. If the Council requires a performance bond, the form and amount of the bond shall be
described in the notice inviting bids or in the specifications referred to therein. (Ord. 678 § 2, 2012; Ord.
459, 1991).

3.32.110 Procedure for emergencies.
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Pursuant to Public Contract Code Section 22035, the Council hereby delegates to the City Manager the
power to declare a public emergency, subject to confirmation by the Council, by a four-fifths vote, at its
next meeting. In cases of such great emergency, when repair or replacements are necessary to permit
the continued conduct of City operations or services, or to avoid danger to life or property, any public
facility may be replaced or repaired without giving notice for bids to let contracts. At the next Council
meeting, the City Manager shall provide a full report on the declared emergency and necessary work
performed. (Ord. 678 § 2, 2012).

The Calistoga Municipal Code is current through Ordinance
702, passed June 3, 2014.
Disclaimer: The City Clerk's Office has the official version of the
Calistoga Municipal Code. Users should contact the City Clerk's
Office for ordinances passed subsequent to the ordinance cited
above.

http://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?lawCode=PCC&sectionNum=22035
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City of Calistoga RWSP 
T.M. No. 3  DRAFT 1     May 2008 

City of Calistoga 
Recycled Water Strategic Plan 

Technical Memorandum No. 3 
Recycled Water Disposal/Storage Scenarios  

to Meet Buildout Conditions  

Preliminary Draft  

The City of Calistoga has contracted with Larry Walker Associates to prepare a Recycled 
Water Strategic Plan to ensure that sufficient disposal and storage facilities are available 
to match projected growth in the Calistoga area. Target date and growth conditions were 
selected by the City to correspond with “buildout” conditions specified in the City of 
Calistoga General Plan (City of Calistoga, 2003).  In the General Plan, buildout is 
estimated to occur in 2038.  Three technical memoranda have been prepared to address 
the project tasks: 

Technical Memorandum No. 1 (Draft #1 Submitted 2/20/06; Draft #2 Submitted 
12/28/07, Draft #3 Submitted 3/10/08) “Projection of Influent Flowrates at the 
Dunaweal Wastewater Treatment Plant” 
 
Technical Memorandum No. 2 (Draft #1 Submitted 3/1/06; Draft #2 Submitted 
3/10/08) “Recycled Water Production and Required Disposal/Storage Capacity” 
 
Technical Memorandum No. 3 (Draft #1 Submitted XX/XX/08) “Recycled 
Water Disposal/Storage Scenarios to Meet Buildout Conditions” 

 
The purpose of T.M. No. 3 is to outline potential ideas and costs for disposal or storage of 
the volume of recycled water produced at the Calistoga Wastewater Treatment Plant 
(WWTP) through buildout.  Additional disposal and/or storage will be needed to ensure 
continued compliance with the City of Calistoga’s National Pollutant Discharge 
Elimination System (NPDES) Permit. The Calistoga WWTP operates under a NPDES 
Permit that allows seasonal discharged of treated effluent to the Napa River.  Discharge is 
permitted during the wet season (November 1st to June 15th) provided that specific 
dilution conditions are met in the river.  During the remainder of the year, treated effluent 
is stored and used for irrigation by contracted recycled water users and land application 
on City disposal sites.   

Based on current recycled water users and future scenarios, there will not be enough 
disposal and/or storage facilities at City Buildout conditions (estimated to occur in 2038). 
Existing users of recycled water are provided in Table 1, totaling 108 acres and using 
approximately 70 million gallons for irrigation.  The City has approximately 43 million 
gallons of storage available for recycled water. At Buildout (depending on permitted river 
discharge and pump capacity), additional disposal of 217 mgal (representing 238 acres of 
grassland) and additional storage of 75 million gallons may be required to handle all 
wastewater delivered to the City sanitary sewer system.    
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Table 6.  Other Potential Uses for Calistoga Recycled Water 
Use Location 
Firefighting Supply Tanks and/or ponds placed in strategic locations.  May 

need provisions for draining and refilling each year. 
Irrigation of Nursery Plants Possible locations: 

Terra Trees Olive Tree Farm 
Lake County Grapevine Nursery 

Landscape Impoundments Possible location: 
Fairgrounds/Golf Course 

Irrigation of Highway 
Landscape 

Along Highway 29 

 
 
POSSIBLE TREATMENT PLANT UPGRADES 
 
To provide sufficient treatment, storage, and disposal capacity in 2038, the Calistoga 
WWTP will require significant upgrades.  However, the specific types of upgrades will 
be based on the City’s preferred option for wastewater handling.  Possible facility 
changes are outlined in the following sections. 
 
Boron Removal 
 
Boron removal from the Calistoga effluent will be necessary before vineyard users will 
accept recycled water for irrigation.  Boron can have a toxic effect on grape vines if 
applied at concentrations of 1.0 mg/L or greater.  The boron concentration in Calistoga 
recycled water has ranged from 2 to 3 mg/L.   
 
Several treatment processes are available for boron removal as presented in Table 7.  A 
reduction in boron from 3 mg/L to .5 mg/L (projected for Calistoga effluent) requires 
removal of 83.33% of the constituent. Ion exchange appears to be the most reliable 
method to accomplish this level of reduction. Ion exchange is the reversible interchange 
of ions between an ion exchange resin and a liquid. The resin is usually a three 
dimensional porous support matrix made up of hydrocarbon chains with ionic functional 
groups as the exchange sites. 
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Table 7. Literature Review of Boron Removal Technologies1 

Technology Water Tested %Removal Comments Reference 

Softening Seawater Insignificant 
Batch tests of calcite 
precipitation Kitano et al., 1978 

Coagulation Drinking Water <28% Typical removal < 10% Borax (1996) 

Activated Carbon Synthetic Water Up to 90% High carbon doses needed Choi et al, (1979) 

Reverse Osmosis Seawater 43 -78% 
Survey of 8 operating RO 
Plants Magara (1996) 

Ion Specific Resin RO Permeate >99% 
pH of produced waters <4.5 
for 600 bed volumes Nadav(1999) 

2-pass RO with 
pH adjustment RO Permeate 40 -100% Best removal at pH 10.5 Pratset al (2000) 

Boron Chelation 
Synthetic Water >80 %N-methyl-D-glucamine Smith et al, (1995) 
RO Permeate >98% Fluoride Derwent(1997-1999) 

 
Ionic exchange occurs when an ion in solution replaces another ionic species attached to 
the resin. This happens in a stoichiometric manner as water contaminated with an anion, 
for example, is pumped into the resin: 

Anion exchange: R – OH- + X−  R – X− + OH- 

R = resin 

OH- = hydroxide  

X− = anion impurity 

As the exchange proceeds, the resin will eventually approach its exhaustive capacity. At 
this time, R-X- complexes are pervasive in the resin and few R – OH- sites remain for 
exchange. To regenerate the resin, a strong base is typically used to de-complex the anion 
and replace it: 

R – X− + OH-  R – OH- + X− 

The two common types of anion exchange resins are weak base anion resins and strong 
base anion resins. Weak base anion resins are sensitive to pH, and do not effectively split 
salts above a pH of 7. Above this pH, the resin works primarily as an acid sorbent. Strong 
base anion resins are not influenced by pH, but require heavier doses of chemicals for 
regeneration. 2 

                                                 
1 Tai J. Tseng, Robert C. Cheng, et al. Bench and Pilot-Scale Investigation of Boron Removal for Seawater 
Membrane Desalination. American Water Works Association 2004 Annual Conference. June 15, 2004. 
2 Remco Engineering Water Systems and Controls. Ion Exchange Basic Concepts. 
http://www.remco.com/ix.htm. Accessed August 1, 2007.  
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The selectivity of a particular resin for an ion determines the exchange efficiency and 
therefore the ability of the system to remove a pollutant. However, more chemicals are 
consumed during the regeneration stage for resins with high selectivity for a particular 
ion. The type of base used as well as how often and to what degree the resin is 
regenerated will determine the cost associated with this step. The desired water quality 
will play a role in the decision to fully or partially regenerate the resin.2 

Boron is commonly found bonded to three oxygen atoms and is referred to as Borate in 
this form. Borates exists in a number of different varieties, including Boric acid   
(B(OH)3 ), and Borate Salts (sodium metaborate - NaBO2, sodium tetraborate-Na2B4O7, 
and others) .3 

When present as an acid, DOW chemical company recommends DOWEX M-43, an 
anion exchange resin. For Borate salts, they recommend DOWEX 21K XLT, a strong 
base resin, which will remove all of the anions as well as common anions like chloride 
and sulfate. Resins for high organic content flows are also available.4   

Two ion exchange equipment manufacturers were contacted for information on possible 
systems for Calistoga. The following criteria were supplied to the manufacturers: 
 Initial Boron Concentration = 3 mg/L 

 Final Boron Concentration = 0.5 mg/L 

 Effluent Flowrate = 0.3 mgd 
 (Process operated for 5 months/yr will supply irrigation water for 550 acres of vineyards) 

 

Bob Mesick of Remco Engineering (RemcoBob@Remco.com, (805) 658-0600), did 
some rough calculations on the costs of installing a system. He estimated around 
$600,000-700,000 for a three column system. A more detailed design and estimate from 
Remco could be obtained for a negotiated fee. Frank Grindey of ProSep, Ltd. 
(frankgrindey@prosep-ltd.com, 815-623-7630), provided a $250,000 estimate for a one 
column system (including equipment and resin). Frank indicated that test work at 
Panoche Water District in 2004 yielded less than 0.5 mg/L boron concentration in the 
effluent when starting with a 11 mg/L feed.  

The ion exchange resin must be regenerated every 3 to 4 days using HCl, H2SO4, or 
NaOH.  Approximately 5% of the resin must be replaced annually.  The ProSep resin 
costs about $775 per cubic foot, resulting in an initial investment of $110,000 with 
replacement costs of $5,500 per year.  Rohm and Hass supplies Amberlite™ PWA10 
resin, which forms a stable complex with boric acid. Initial cost of the resin was 
estimated at $65,000 with annual replacement costs of $3,250.  Regeneration costs were 
estimated to be about $25,000 per year for chemicals. 

                                                 
3 Wikipedia. Borate. http://en.wikipedia.org/wiki/Borate. Accessed July 31, 2007 
4 DOW. DOW Water Solutions.  http://www.dow.com/liquidseps/prod/pt_b.htm. Accessed August 1, 2007. 
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The advantages of ion exchange include: proven technology, high removal rates, and low 
energy requirements. The main disadvantage is the initial cost of the system. Depending 
on the type of ion exchange system used, the disadvantages may also include calcium 
sulfate fouling for demineralisers using sulfuric acid when high calcium levels are 
present; iron fouling when anaerobic water from bores is used; adsorption of organic 
matter; organic contamination from the resins themselves; bacterial contamination from 
the resins; and chlorine contamination of the resin from source water.  

Supplemental Filter Capacity 
 
Under the growth scenario outlined in T.M. No. 1 and T.M. No. 2, the current filter 
capacity of 1.0 mgd would be exceeded sometime around 2025.  By 2038, a total filter 
capacity of 2.2 mgd would be required to meet the maximum irrigation demand during 
the month of July, 2038.  This capacity would also be sufficient to treat average monthly 
flows during the maximum wet weather flow month of January, 2038. 
 
Increased Pump Capacity  
 
Currently a maximum of 2 mgd can be discharged to the Napa River when effluent is 
pulled from the Effluent Storage Pond.  When that pond is empty, effluent is pulled from 
the filters at a maximum rate of 1 mgd.  Based on a minimum river to effluent flow ratio 
of 10:1, there are many days during the discharge season when the Napa River flowrates 
are sufficient to allow effluent disposal at greater than 2 mgd.  Maximizing effluent 
discharge to the river will result in minimizing additional storage ponds and reducing the 
need for additional recycled water users. However, the allowable discharge rate will be 
based on the dilution credit and river to effluent flow ratio approved the Water Board 
during the next NPDES Permit cycle.  Based on a preliminary review of Napa River 
flowrates and effluent discharges under a 10:1 and 70:1 river to effluent flow ratio, 5 mgd 
to 15 mgd of total effluent pump capacity may be required. 
 
Additional Storage Ponds 
 
Additional storage will be required to handle the expected flows through 2038.  The 
amount of additional storage needed will be based on the dilution credit and river to 
effluent flow ratio approved by the Water Board during the next NPDES Permit cycle.  
The critical time for storage is at the end of the dry season when irrigation is no longer 
needed by the recycled water users, but the permitted date for river discharge has not 
been reached.  All effluent during these days is sent to storage. Often times, even after the 
permitted date for river discharge has been reached, there is insufficient flow in the Napa 
River to allow significant discharge. During these days a small portion of the treated 
effluent is sent to the river (based on allowable discharge rates) and the rest is sent to 
storage. Insufficient flowrates in the Napa River can actually occur throughout the 
discharge season, forcing storage of treated effluent until flowrates rise again.  The 
number of days waiting for proper discharge conditions will vary depending on rainfall, 
soil infiltration rates, and the permitted river to effluent flow ratio. 
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Depending on length of new pipe and head differential to supply new recycled water 
users, additional recycled water pumps may be needed… 
 
PLANNING LEVEL INFRASTRUCTURE COSTS 
 
Capital costs are provided in Table 8 for a planning level comparison of alternatives.   
These costs include installation, materials, earthwork, required monitors, and electrical 
supplies. The costs were based on recent pipeline installations in Napa, previous 
filter/pond construction in Calistoga, and phone calls with manufacturers.  All costs were 
escalated to July 2008 dollars using the California Construction Cost Index (CCCI) 
provided by the State of California Department of General Services 
(http://www.resd.dgs.ca.gov/CaliforniaContructionCostIndexPage.htm). 
 
Table 8. Capital Costs for a Planning Level Evaluation of Recycled Water                 
Alternatives for the City of Calistoga 
Item Units Cost 
4-inch PVC Pipe Per linear foot $17.23 
12-inch PVC Pipe Per linear foot $128.52 
18-inch PVC Pipe Per linear foot $192.78 
Ion Exchange System for 
Boron Removal 

For 0.3 mgd system $250,000 to $700,000 

Recycled Water Pumps   
River Discharge Pumps   
Water Meter/Gate Valve Per unit installation $8,730 
Dynasand Filters Per mgd $650,750 
Storage Pond Per acre-ft $11,875 
 
 
 
ALTERNATIVES ANALYSIS 
 
[To be written based on direction from the City of Calistoga.] 
 
 
PREFERRED ALTERNATIVE 
 
[To be written based on direction from the City of Calistoga.] 
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Figure 54: Daily mean flow at the USGS gauge for available records after the 1993 adjudication 
with the sum of all water rights allocations upstream of the USGS gauge shown as a dashed line 
and recommended minimum instream flow values listed in the 1993 adjudication document 
shown as a solid black line (Source: USGS gauge, SWRCB 1993) 

Table 51: Ratio of water rights allocations to instream flows under various climate conditions 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5.6 SUMMER INSTREAM FLOW PROTECTION EXAMPLE 

As discussed in Section 5.5, many of the sub-basins in the San Gregorio watershed face 

significant instream flow impacts if existing water rights allocations are fully utilized.  Alpine 

Creek, La Honda Creek, and el Corte de Madera Creek (all sub-basins that contain summer 

salmon rearing habitat) have existing water rights allocations that amount to 37%- 493% of their 

2009 average summer base flows.  Considering that the La Honda sub-basin contains 

documented salmon summer rearing habitat, contributed the second highest volume of late 

Figure 511: Comparison of water right allocations for subbasins with key summer salmon rearing   
habitat 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summer instream flows in 2009, and has existing summer water rights allocations that are greater 

than the volume of 2009 late summer base flows (See Figure 5-10) this site provides a good 

opportunity for potential improvements in instream flow management. 

 

Since water rights are typically managed on an individual basis, I conducted a simple analysis for 

a single agricultural water right, ‘Farm A’, located in La Honda Creek to see what the potential 

impact to instream flows would be if the surface water diversion period for the entire water right 

was transferred from summer to winter.  Farm A is located upstream of summer rearing habitat 

locations in La Honda Creek and is in a location where construction of a pond to store water 

diverted in winter and spring for use in the summer low flow period is feasible. By maintaining 

the volume of water currently allocated to Farm A’s summer water right (Farm A’s water right is 

approximately 5% of the total volume of summer water right allocations in the sub-basin) and 

transferring it to months outside of the summer base flow period (including an additional 10% to 

account for evaporative and seepage losses), there is a potential instream flow increase of up to 

10% during the summer base flow period at the summer rearing location near the base of the 

sub-basin and a much higher percent increase (up to 30-40%) in stream flow at the diversion site.  

At the same time this transfer in timing of surface water diversion only increases the impairment 

to average winter flows by 0.4% the base of the sub-basin and less than 5% at the site of the 

diversion.  Further investigation is necessary to determine other impacts associated with 

developing a pond on this site (i.e. impacts to terrestrial species of concern and economic 

impacts to the landowner). While this is just a single case, it shows that the change in timing of 

even a small percentage of the overall summer surface water diversion within a basin can 

provide a significant increase in instream flows at critical habitat locations during low flow 



 

  69 

periods while minimally impacting winter flow conditions. These benefits can be greatly 

enhanced if water rights are coordinated at and upstream of critical habitat areas.  

 

 

 

 

           

 

 

 

Table 53: Example of potential transfer of timing of water right use impacts for Farm A 

Figure 512: Level of potential instream flow impairment under existing (summer diversion) and 
proposed (winter diversion) water rights conditions for Farm A 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Chapter 1. San Mateo County 
 
According to our review, 22 coastal San Mateo County watersheds were associated with 
some fisheries related information, of which 18 provided habitat for steelhead historically 
(Table 1). Of these, 14 are believed to continue to provide spawning and rearing 
opportunities for O. mykiss. However, Purisima Creek does not support anadromy, and was 
not advanced to a comparison of habitat resources. 
 

Table 1. San Mateo County Watersheds Screening by O. mykiss population 

  
Watershed O. mykiss population?
San Pedro Y
Martini Y*
San Vicente N
Denniston Y
Deer N
Frenchmans Y
Pilarcitos Y
Cañada Verde N
Purisima Y'
Lobitos Y
Tunitas Y
San Gregorio Y
Pomponio Y
Pescadero Y
Arroyo de los Frijoles N
Gazos Y
Whitehouse Y
Cascade N
Green Oaks N
Año Nuevo Y
Finney N
Elliot N
  
Notes:  
*Insufficient information to determine habitat.
'A waterfall near the mouth of the creek precludes anadromy.

 
Available data and supplemental information were used to estimate rearing habitat in 
watersheds hosting O. mykiss populations, as shown in Table 2. The results indicate that the 
San Gregorio and Pescadero creeks systems (Figure 3) contain the vast majority of the 
county's steelhead resources. 
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Table 2. San Mateo County Watersheds Screening by Habitat 

  Habitat (stream miles)
Watershed Area (sq.mi.) Total1 Available2

San Pedro 7.4 3.9 3.9
Denniston 3.8 2.8 0.8
Frenchmans 4.2 2.3 2.3
Pilarcitos 28.7 11.8 7.7
Lobitos 4.0 2.5 0.6
Tunitas 11.6 4.0 4.0
San Gregorio 52.2 32.8 32.8
Pomponio 7.1 1.7 1.7
Pescadero 81.0 50.7 49.3
Gazos 11.6 6.4 6.4
Whitehouse 4.3 2.9 2.9
Año Nuevo 2.4 0.8 0.8
  
Notes  
1Includes all habitat located downstream from natural limits of anadromy
2Excludes habitat located upstream from impassible anthropogenic barriers
 
To further refine the areas containing suitable and available rearing habitat, mainstems and 
tributaries in the San Gregorio and Pescadero creeks watersheds were examined, as shown in 
Table 3. In the two San Mateo County anchor watersheds, we identified eight streams (of 35 
candidates) that appear to account for the majority of the high value rearing habitat. Various 
aspects of steelhead habitat within the anchor watersheds are described below. 
 

Table 3. San Mateo County Anchor Watershed Habitat by Stream 

  Habitat (stream miles) 
Watershed Mainstem/Tributary Total1 Available2

San Gregorio  32.8 32.8
 San Gregorio 8.6 8.6
 Coyote 0 0
 Clear 0 0
 El Corte de Madera 4.5 4.5
 Bogess 4.9 4.9
 Kingston * *
 Harrington 1.7 1.7
 La Honda 4.9 4.9
 Woodhams 0 0
 Langley 1.5 1.5
 Woodruff 1.5 1.5
 Alpine 5.3 5.3
 Mindego 2.7 2.7
 Rodgers Gulch -- --
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Table 3, continued  
  Habitat (stream miles) 
Watershed Mainstem/Tributary Total1 Available2 
Pescadero  50.7 49.3

 Pescadero 25.6 25.6

 Butano 3.0 3.0

 Little Butano * *

 South Fork Butano * *

 Bradley 1.9 1.9

 Shaw Gulch 1.0 0

 Tahana Gulch -- --

 Honsinger 0.9 0.9

 Weeks 0.1 0.1

 McCormick 0.2 0.2

 Hoffman 0 0

 Tarwater 2.2 2.2

 Peters 4.9 4.9

 Evans 0 0.4

 Bear 0 0

 Lambert 1.0 1.0

 Fall 0 0

 Slate 1.3 1.3

 Oil 5.2 5.2

 Little Boulder 0.8 0.8

 Waterman 2.0 2.0

  
Notes  
1Includes all habitat located downstream from natural limits of anadromy
2Excludes habitat located upstream from impassible anthropogenic barriers
*Supports a reproducing O. mykiss population above natural limit of anadromy
--Insufficient information to determine habitat
 

Anchor Watersheds 
 
San Gregorio Creek 
Steelhead Resources 
San Gregorio Creek was one of four “A-1” streams noted in San Mateo County in a 1912 
DFG letter. Steelhead run size estimates from the 1960s vary between 300 and 1,000 
individuals (DFG 1962a). In 1975, the system was deemed “one of the more important 
salmonid spawning and nursery resources along the coast of central California” (DFG 1975). 
 
The majority of the watershed's rearing habitat has been documented in mainstem San 
Gregorio Creek, and in Bogess, La Honda and Alpine creeks (Table 3). El Corte de Madera 
Creek also offers extensive habitat resources, as well as substantially shorter migration 
distance to available spawning habitat than upstream tributaries. Additionally, researchers 
note, “…a substantial portion of potential smolt production is in the relatively large 
lagoon…” (Smith 1994). A recent watershed management plan for San Gregorio notes, 
“Based on CDFG sampling in 2005 and 2006, steelhead rearing in the lagoon consisted 
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primarily both age 0+ and age 1+ (>90%) and occurred for up to approximately eight 
months…. A variety of freshwater life histories were identified (Stillwater Sciences et al. 
2010, p. 105). The plan goes on to state, “Amount and quality of lagoon habitat alleviates the 
effects of habitat restrictions in the upper watershed during years when the lagoon can form, 
and limit steelhead production when the lagoon can not [sic] form due to breaching or lack 
of freshwater” (p. 114). Accordingly, “actions affecting lagoon quality probably have the 
biggest effect on steelhead production” (Smith 1994).  
 
Causes of Decline 
Critical summer flows are likely to be an important factor that limits steelhead production in 
the creek (DFG 1971).  A 2001 letter staff from the Division of Water Rights (DWR) stated, 
“…our preliminary analysis of water availability in the San Gregorio Creek watershed 
indicates that collectively, existing approved water demands exceed 50 percent of the 
estimated average unimpaired flow from October 1 to March 31 at the San Gregorio gage. 
According to guidelines… diversion of over 10 percent of the average unimpaired flow is 
likely to cause adverse effects on coho salmon and steelhead trout habitat in San Gregorio 
Creek” (SWRCB 2001). The watershed is fully adjudicated and there are numerous 
individuals seeking to obtain water rights.  
 
Lack of summer and winter rearing habitat have been cited as limiting factors in recent 
reports (DFG 1996a; Stillwater Sciences et al. 2010). According to the 2010 watershed 
management plan, “A natural lack of boulders in some reaches, a lack of [large woody 
debris], and embeddedness of cobble/boulder substrates by fine sediment are the main 
causes of limited winter habitat” (Stillwater Sciences et al. 2010, p.114). Lack of summer 
rearing habitat has been attributed to low instream flows, filling in of pools with fine 
sediment, and lack of cover to control water temperature in rearing pools (DFG 1996a; 
Stillwater Sciences et al. 2010).  As noted above, mechanical breaching of the lagoon or lack 
of freshwater inputs to the closed lagoon can significantly impact the steelhead population.   
 
The San Gregorio watershed is listed as impaired by sediment pursuant to §303(d) of the 
Clean Water Act. The 2010 watershed management plan notes, “Due to its geology, steep 
gradients, and tectonic activity, the San Gregorio Creek watershed has the potential for a 
relatively high fine sediment yield” (Stillwater Sciences et al. 2010, p. 57). Anthropogenic 
sources of sediment have been observed to exert additional pressure on the system. 
According to the management plan, “Pool filling appears to be occurring from sediment 
transport from upslope sources and has been noted to reduce available habitat throughout 
the San Gregorio Creek watershed since the 1970s from logging, agriculture, and 
urbanization” (Stillwater Sciences et al. 2010, p. 110). 
 
A 1985 stream survey of El Corte de Madera Creek noted, "Cattle grazing and logging have 
been the two major problems which have greatly reduced the amount of salmonid spawning 
[and rearing] habitat" (DFG 1985a). Cattle impacts were reiterated in a 1996 DFG survey 
(Hickethier and Miles 1996). Also, erosion of roads and trails in the upper portion of the 
basin appear to be contributing to high sedimentation rates (NMFS 2001).  
 
La Honda Creek has suffered from historical logging practices, over-appropriation of flows, 
high sedimentation due to encroachment and poor road maintenance, and water quality 
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impacts from dumping and discharge to the creek (DFG 1962b; DFG 1973; DFG 1985b; 
DFG 1996a).  
 
Alpine Creek similarly has been impacted by sedimentation and excessive diversion (DFG 
1996a; DFG 1997a). The 2010 management plan notes, “Alpine Creek Road parallels much 
of the creek, and it is likely that landslides and road-maintenance activities contribute fine 
sediment to the channel” (Stillwater Sciences et al. 2010, p.11). 
 
Conservation Activities 
The San Gregorio Environmental Research Center (SGERC) and multiple partners are 
participating in ongoing collaborative restoration planning to develop the San Gregorio 
Watershed Assessment and Plan, a comprehensive program that includes the scientific 
assessment of watershed conditions, continuous water quality and stream flow monitoring, 
and preparation of a watershed management plan. The plan, published in June, 2010, 
provides an overview of the current state of the watershed’s steelhead resources and includes 
management objectives and restoration recommendations. In addition, the San Gregorio 
Watershed Information System, an online database that contains a compilation of studies 
and reports about the watershed, was recently developed. 
 
The San Gregorio Environmental Resource Center and other partners receiving funding 
from the State Water Resources Control Board succeeded in re-activating the USGS gauging 
station at Stage Road and purchased equipment to implement continuous monitoring of 
instream flows and water quality. Funding was obtained to modify a passage barrier at the 
Alpine Creek fish ladder identified by Ross Taylor & Associates in 2004. Though the project 
was not implemented due to conflict with the property owner, the funding may be used for 
restoration in other parts of the watershed.  
 
American Rivers obtained an EPA grant for a project entitled "San Gregorio Creek 
Watershed - Filling Critical Flow Needs." The goal of this project is to increase water quality 
and habitat through a non-regulatory approach to healthy river flow while maintaining 
agricultural productivity.  
 
A joint project by Trout Unlimited and CEMAR began in winter 2009 to install gages in two 
mainstem locations as well as in tributaries including Alpine and El Corte de Madera creeks. 
The project also incorporates data from the SGERC-maintained gage in La Honda Creek 
and the USGS gage in San Gregorio Creek. When sufficient data are collected and analyzed, 
a stream management plan will be developed that identifies opportunities--such as providing 
increased storage and altering location and timing of diversion--for purposes of reducing the 
impact of diversion on dry season habitat quality. The project is being supported the 
California State Coastal Conservancy with support from American Rivers. 
 
Open space preserves in the San Gregorio watershed provide additional opportunities for 
steelhead habitat enhancement. The Midpeninsula Regional Open Space District (MROSD) 
manages preserves within the El Corte de Madera and La Honda Creek sub-basins. The El 
Corte de Madera Creek Open Space Preserve consists of 2,817 acres in the San Gregorio 
Creek watershed headwaters and the La Honda Creek Open Space Preserve consists of 
5,759 acres within the La Honda Creek, Harrington Creek, and Bogess Creek sub-basins.  
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The MROSD worked with other agencies to develop a watershed protection program for 
the Preserve directed toward improving overall watershed condition and functioning and 
protecting salmonid habitat in the lower San Gregorio watershed by identifying problematic 
upland sources of erosion and reducing sediment input to the system. Road and trail erosion 
inventory reports were commissioned by the MROSD for the El Corte de Madera Creek 
Preserve (Best 2002) and the La Honda Creek Preserve (Best 2007). The reports identify 
sediment sources, assign priority rankings for treatment, and outline treatment prescriptions.  
Of the 200 sites inventoried in the El Corte de Madera Creek Preserve, 73 received 
"moderate" to "high" treatment priority. Of the 157 sites inventoried in the La Honda Creek 
preserve (including the Driscoll Ranch property), 85 received moderate to high treatment 
priority, 40 of which were located within the Driscoll Ranch parcel. 
 
Restoration Opportunities 
A review of passage barriers in the San Gregorio watershed was conducted using the PAD, 
supplemented by various references. Key barriers are listed in Table 4 and labeled in Figure 
3. Passage barrier modification and other restoration opportunities for essential streams 
within the San Gregorio watershed are discussed below.  
 

Table 4. San Gregorio Creek Watershed Key Passage Barriers 

Barrier ID Watershed Stream Description Type Source
82-02 San Gregorio El Corte de Madera Bear Gulch Road crossing Partial PAD
82-03 San Gregorio El Corte de Madera Dam with 2’ step Partial PAD
84-01 San Gregorio Bogess San Gregorio Creek Rd. crossing Partial DFG 1996
84-02 San Gregorio Bogess Private road crossing Partial DFG 1996
94-01 San Gregorio Alpine Concrete apron d/s of fishway Partial Taylor 2004
 
No anthropogenic passage barriers were noted on mainstem San Gregorio Creek. The most 
important restoration actions for mainstem San Gregorio include curtailing diversions during 
the dry season to maintain rearing habitat and provide freshwater input to the lagoon. The 
use of off-stream water tanks to store water during winter high flows as an alternative to 
pumping water from the streams during the dry season is recommended here and in the 
2010 watershed management plan. Other recommendations in the 2010 watershed 
management plan and supported here include avoiding human-caused summer sandbar 
breaching, conducting stream flow monitoring to identify critical instream flow needs for 
over-summering steelhead and coho salmon, and monitoring steelhead and coho 
populations.  
 
In El Corte de Madera Creek, the Bear Gulch Road crossing (Barrier 82-02) is located at 
approximately stream mile 2.8. Staff from the San Mateo Resource Conservation District 
(RCD) visited this crossing in February 2010 and noted that it “appeared very clearly to be a 
partial barrier” (K. Nelson pers. comm.). As substantial habitat exists upstream of this 
barrier, we recommend assessing its potential to limit steelhead migration and modifying it 
for passage in accordance with other passage barrier modification priorities. Another barrier 
on El Corte de Madera Creek, described in the PAD as a dam with a two-foot step (Barrier 
82-03), is located on private property approximately 0.7 miles downstream from the upper 
limit of anadromy. We recommend obtaining permission from the landowner to assess the 
severity of this barrier. 
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In Bogess Creek, the San Gregorio Road crossing and a private road crossing (Barriers 84-01 
and 84-02) create potential passage constraints in the most downstream half mile. As 
substantial habitat exists upstream of these crossings, we recommend assessing their severity 
and modifying them if they prove to be problematic for migrating steelhead in accordance 
with other passage barrier modification priorities.  
 
No anthropogenic barriers were noted on La Honda Creek. A 2006 report recommends 
implementing treatments for road-related sedimentation for sources identified in previously 
prepared sediment assessments (Baglivio and Kahles 2006).   
 
On Alpine Creek, a concrete apron downstream of a fishway was identified as a partial 
barrier (Barrier 94-01). As noted above, funding was obtained to modify this passage barrier, 
but the project was not implemented due to conflict with the owner.  According to staff 
from the San Mateo RCD, the concrete apron does not likely create significant passage 
problems and should not be considered a priority project, as NOAA staff and Department 
of Public Works roads crews recently observed adult steelhead and coho salmon spawning 
upstream of this site (K. Nelson pers. comm.).  
 
Pescadero Creek 
Steelhead Resources 
Pescadero Creek also was one of four “A-1” streams noted in San Mateo County in a 1912 
DFG letter and it appears to have supported the largest steelhead run in San Mateo County 
historically. In a 1967 report, the annual steelhead run of Pescadero Creek was estimated to 
consist of 1,500 individuals (DFG 1967).  
 
Extensive habitat areas occur on mainstem Pescadero Creek in Pescadero Creek County 
Park and in Portola State Park. A watershed assessment noted high quality habitat in the mid 
and upper Pescadero Creek watershed and lower in the Butano Creek watershed (ESA 
2004). Watershed assessment work indicates that several headwaters tributaries including 
Peters and Oil creeks should receive “special attention in regards to conservation and 
restoration” (ESA 2004). Additionally, the system offers estuarine habitat that, if managed 
properly, can provide important rearing habitat. According to a principal researcher, up to 80 
percent of the steelhead population of the watershed may rear in the lagoon (SWRCB 1996). 
 
Causes of Decline 
A 1946 DFG report states, “Undoubtedly, the condition of Pescadero Lagoon and the lower 
part of Pescadero Creek has deteriorated over the years, the lagoon becoming shallower and 
the summer flows in the stream smaller. The principal causes have been the increasing use of 
water for irrigation and domestic use, deforestation of the drainage basin, and silting created 
by highway construction and erosion of cultivated fields” (DFG 1946).  
 
A 1962 DFG survey report noted that Pescadero Creek was “under-utilized” due to passage 
barriers and sedimentation (DFG 1962c). High sedimentation rates have been observed in 
Oil Creek due to past logging practices and to poor road maintenance (DFG 1962d; DFG 
1997b). Pescadero Creek is listed as impaired by sediment pursuant to §303(d) of the Clean 
Water Act, and Total Maximum Daily Load (TMDL) requirements are being developed by 
the San Francisco Regional Water Quality Control Board.  
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A 2004 recent watershed assessment identified several primary limiting factors for the 
Pescadero Creek system including lack of pool habitat (due in part to logging effects) and 
sedimentation (ESA 2004). The existence of extensive protected land uses in the upper 
watershed suggests that upland rearing habitat may remain in relatively good condition into 
the future. 
 
Lagoon conditions continue to limit steelhead restoration in the Pescadero Creek system. 
The lagoon and marsh are expected to transition seasonally from an open estuarine system 
to a closed lagoon system when a sandbar forms across the mouth of Pescadero Creek. In 
years when the closed lagoon converts to freshwater conditions, it provides important 
summer and fall rearing habitat for juvenile steelhead and can account for the majority of 
smolt production in the watershed. Sufficient freshwater inflows at the time of closure allow 
the lagoon to rapidly convert from saltwater to freshwater. 
 
Restoration work in the Pescadero Marsh was implemented by State Parks between 1993 
and 1997 as part of the Pescadero Marsh Natural Preserve Hydrological Enhancement 
Project to address habitat issues in lower Pescadero Creek. Observations made by Dr. Jerry 
Smith and others indicate that although sandbar formation in the 1980s typically occurred 
between the months of May and July, bar formation since completion of the enhancement 
project may be delayed until September or October. Late sandbar formation has been linked 
to a strongly salinity-stratified lagoon in fall with severe hypoxia and anoxia. Hypoxic/anoxic 
bottom water conditions observed while the sandbar is in place have been observed to 
persist until several days after the breaching of the sandbar. Fish kills (including steelhead) 
coinciding with the breach of the sandbar have been observed in multiple years since 
completion of the enhancement project. The first large fish kill was documented in 1995, 
and is believed to be a result of rapid mixing of anoxic bottom water into the main area of 
the lagoon at the time of the sandbar breach. 
 
Conservation Activities 
A 2003 sediment assessment report for the Pescadero Park complex, consisting of Memorial, 
Pescadero and Sam MacDonald parks, identified projects to reduce sediment input to 
Pescadero Creek (PWA 2003). Sediment reduction projects were implemented along Old 
Haul, Tarwater, and Camp Pomponio roads between 2003 and 2006 based on 
recommendations in the report. 
 
The San Mateo County Farm Bureau, Red Tree Properties, and multiple resource agencies 
coordinated the removal of a 12 foot high legacy log dam barrier in Waterman Creek, a 
tributary to Pescadero Creek, with funding from American Rivers and the local Native Sons 
of the Golden West. The project was implemented between 2008 and 2010 and provided 
steelhead access to approximately 1.5 miles of previously unavailable habitat. 
 
Public agencies and other stakeholders formed the Pescadero Marsh Working Group 
(PMWG) with the mission to protect and enhance the ecological health of the Pescadero 
Marsh ecosystem through collaborative, science-based planning and action. In December 
2008 PMWG held a restoration forum in the Town of Pescadero at which  
stakeholders discussed problems facing the marsh and generated a list of potential 
restoration goals and actions. The working group is preparing a set of recommended goals 
and hypotheses to assess to improve the conceptual model of the Pescadero Marsh. 
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Environmental Science and Associates (ESA) has conducted extensive studies for State 
Parks to assess current conditions in the marsh, impacts of human activities, and potential 
restoration options. To address fish kills in the short term, bladder dams may be placed at 
locations in the marsh to isolate anoxic water away from the main lagoon at the time of the 
sandbar breach. The PMWG has decided that further study of the marsh system is required 
before long-term solutions can be developed. Such investigations will help determine 
appropriate restoration actions necessary to increase the quality of the lagoon steelhead 
habitat.  
 
Restoration Opportunities 
A review of passage barriers listed in the PAD and other sources indicates a number of 
potential restoration projects for the Pescadero watershed. Key barriers are listed in Table 5 
and labeled in Figure 3. 
 

Table 5. Pescadero Creek Watershed Key Passage Barriers 

Barrier ID Watershed Stream Description Type Source
100-01 Pescadero Pescadero hay bale and plank dam Partial PAD
100-02 Pescadero Pescadero Constructed branch dam Partial PAD
100-03 Pescadero Pescadero sand bag dam Partial PAD
100-04 Pescadero Pescadero Constructed log dam Partial PAD
100-05 Pescadero Pescadero summer flashboard dam Partial PAD
 
A 2004 ESA report notes, “Few barriers to fish migration, other than natural falls, were seen 
by our field crews or noted in previous surveys, except in small tributaries and high in some 
larger tributaries. We did not find that artificial barriers are a major impediment to the 
fishery in this watershed” (p. 2-18). However, as the above listed potential barriers are 
located downstream from a substantial portion of mainstem and tributary habitat, they 
warrant assessment. Staff from the San Mateo RCD are developing plans to visit the barriers 
listed in Table 5 to confirm their presence and assess their severity (K. Nelson pers. comm.).  
 
A 1996 DFG survey report recommended restoration actions including assuring adequate 
stream flows for over-summering, reducing nutrient loading, and decreasing sedimentation 
through land use improvements and revegetation (DFG 1996b). Staff from DFG also has 
recommended pursuing only off-stream reservoirs in the watershed and establishing 
minimum flows to be measured in the area near the mouth of the creek (SWRCB 1996). 
Revegetation of denuded areas along essential stream corridors would help address 
sedimentation and water quality issues. Other important physical improvements in the 
watershed likely will include alteration of the lagoon and marsh configuration coupled with 
provision of adequate streamflow into the marsh following sandbar closure, and erosion and 
runoff control in the Butano Creek basin. 
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8. FISHERIES HABITAT ASSESSMENT 

during the summer 2003 survey period and was therefore only assessed qualitatively.  
Furthermore, two sites were established in the vicinity of previous SWAMP sampling locations.  
At these sites, we collected site-specific CSBP habitat data, as well as pool and water quality 
data, but used the existing biotic condition data generated during the 2002 SWAMP effort.  
Table 8-1 summarizes by sampling site the various existing and new data sources used in this 
assessment.  Sampling site locations are shown in Map 2-3 in Chapter 2. 

TABLE 8-1 

FISHERIES HABITAT DATA SOURCES BY SAMPLING SITE  


Existing Data New Data 
(SWAMP, Spring 2002) (ESA, Summer, 2003)  

CSBP CSBP CSBP CSBP Pool Water WaterSite ID Habitat Biotic Habitat Biotic Habitat Quality Temp. 

PES050 √ √ √ √ 
PES070 √ √ √ √ √ 
PES100 √ √ √ √ √ 
PES120 √ √ √ √ 
PES140 √ √ √ √ 
PES160 √ √ √ √ √ 
PES170 √ √ √ √ √ 
PES180 √ √ √ √ √ 
PES190 √ √ √ √ √ 
PES205 √* √ √ √ √ 
PES210 √ √ √ √ 
PES215 √ √ √ √ √ 
PES235 √** √ √ √ √ 
PES240 √ √ √ √ 
PES320 DRY DRY DRY DRY DRY 
PES350 √ √ √ √ 
PES360 √ √ √ √ 
PES370 √ √ √ √ 
PES380 √ √ √ √ 
BUT010 √ √ √ √ 
BUT030 √ √ √ √ 
BUT050 √ √ √ √ √ 
BUT070 √ √ √ √ 

Notes: 	 * CSBP biotic condition data derived from SWAMP site PES200 
** CSBP biotic condition data derived from SWAMP site PES230 

Pescadero-Butano Watershed Assessment 8-2	 ESA / 202395 
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USGS 11162570 SAN GREGORIO C A SAN GREGORIO CA

  Available data for this site    

San Mateo County, California
Hydrologic Unit Code 18050006
Latitude  37°19'33", Longitude 122°23'08" NAD27
Drainage area 50.9  square miles
Gage datum 11.40 feet above NGVD29

Output formats
HTML table of all data

Tab-separated data

Reselect output format

00060, Discharge, cubic feet per second,

YEAR

Monthly mean in ft3/s   (Calculation Period: 1969-10-01 -> 2013-09-30)

Calculation period restricted by USGS staff due to special conditions at/near site
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1969 4.15 4.61 38.7
1970 258.6 65.1 70.0 14.7 9.27 4.83 2.81 1.54 0.895 1.30 28.8 187.6
1971 49.4 16.8 45.9 23.5 10.7 6.09 2.97 1.39 0.695 0.762 2.92 29.1
1972 14.8 28.8 7.91 5.61 2.58 0.880 0.119 0.015 0.280 9.79 161.7 47.0
1973 270.1 327.0 151.9 36.4 14.3 7.28 3.49 2.33 2.77 3.54 127.9 212.7
1974 163.8 42.6 162.5 184.5 24.7 12.7 11.7 4.98 3.51 3.73 5.28 11.3
1975 21.4 82.1 116.0 45.4 15.5 7.67 5.17 3.25 2.48 4.44 4.39 3.84
1976 3.51 4.54 6.99 5.41 1.91 0.814 0.058 0.786 0.065 0.463 0.707 1.70
1977 2.99 2.21 2.98 1.05 1.42 0.391 0.035 0.000 0.000 0.000 1.23 19.2
1978 206.8 146.8 80.0 80.9 19.7 12.0 4.61 0.383 0.460 0.771 3.71 3.49
1979 39.1 116.4 98.6 28.0 11.1 3.63 2.16 1.01 0.658 4.11 7.94 58.3
1980 170.4 223.3 60.5 24.5 12.7 8.29 4.36 3.05 1.52 1.52 1.33 2.88
1981 27.2 17.1 82.5 17.0 2.06 0.350 0.116 0.570 0.046 1.30 25.8 137.8
1982 345.1 203.3 127.5 258.6 37.5 20.5 10.8 6.68 3.92 6.13 41.9 98.5
1983 248.5 311.4 432.3 97.8 68.5 20.4 10.2 5.15 4.46 11.6 120.2 296.8
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1984 62.0 39.8 30.2 18.7 11.0 7.76 3.16 2.16 1.70 6.88 61.2 51.5
1985 13.6 75.7 56.6 20.6 7.06 3.69 1.14 0.353 0.752 1.70 5.89 11.8
1986 35.8 379.4 280.2 34.5 13.7 7.73 3.61 1.58 3.75 2.78 3.04 4.85
1987 8.70 69.4 30.4 7.29 2.65 0.822 0.275 0.014 0.014 1.06 5.61 23.0
1988 50.5 8.36 3.60 3.80 1.82 0.358 0.019 0.000 0.000 0.011 3.63 9.70
1989 16.7 8.91 82.2 14.6 5.89 1.74 0.330 0.181 0.659 5.97 11.9 7.48
1990 11.1 24.5 8.56 6.44 6.29 4.01 1.00 0.424 0.276 0.394 0.920 2.60
1991 1.17 4.44 144.3 12.9 3.57 1.84 0.699 0.234 0.091 2.28 1.11 5.98
1992 10.8 218.6 69.5 15.5 4.49 2.31 0.881 0.119 0.124 1.04 1.40 20.5
1993 309.5 160.2 71.8 34.9 14.8 9.11 3.49 1.93 1.31 1.92 2.93 8.71
1994 7.72 69.0 12.5 7.44 7.13 1.72 0.388 0.109 0.023
2001 7.49 3.61 2.68 1.78 1.32 1.29 10.8 101.4
2002 69.4 54.2 37.0 16.5 9.20 5.08 2.25 1.44 0.843 1.20 4.13 137.5
2003 34.4 24.9 21.6 59.3 32.8 9.19 3.93 2.27 1.68 1.18 4.32 43.8
2004 65.8 154.5 39.6 12.1 5.66 2.72 1.32 1.75 0.405 4.52 4.88 53.1
2005 113.4 99.4 163.5 65.8 25.9 15.2 7.09 3.95 3.52
2007 1.39 0.521 0.565 2.01 2.58 4.35
2008 139.9 96.7 19.6 7.69 4.26 2.01 0.853 0.373 0.251 1.60 2.61 4.00
2009 4.05 122.5 83.0 11.6 9.69 3.93 1.40 0.632 0.499 7.06 2.24 5.43
2010 104.8 65.7 70.5 75.2 16.7 8.11 4.48 2.90 2.12 2.56 6.01 92.4
2011 29.4 80.2 245.4 43.0 17.6 14.7 8.67 5.26 3.29 4.98 4.60 3.78
2012 9.39 7.18 114.6 89.1 12.1 5.47 3.01 1.33 0.826 1.26 13.3 209.5
2013 30.7 13.3 10.2 8.38 3.74 2.45 1.18 0.628 0.387

Mean of
monthly

Discharge
84 96 87 40 13 6.1 3.0 1.7 1.2 3.0 20 56

** No Incomplete data have been used for statistical calculation
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Try our new Mobile-friendly water data site from your mobile device!
Full News 

USGS Surface-Water Monthly Statistics for the Nation

The statistics generated from this site are based on approved daily-mean data and
may not match those published by the USGS in official publications. The user is
responsible for assessment and use of statistics from this site. For more details on
why the statistics may not match, click here.

USGS 11162500 PESCADERO C NR PESCADERO CA

  Available data for this site    

San Mateo County, California
Hydrologic Unit Code 18050006
Latitude  37°15'39", Longitude 122°19'40" NAD27
Drainage area 45.9  square miles
Gage datum 62.30 feet above NGVD29

Output formats
HTML table of all data

Tab-separated data

Reselect output format

00060, Discharge, cubic feet per second,

YEAR
Monthly mean in ft3/s   (Calculation Period: 1951-05-01 -> 2013-09-30)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1951 18.0 9.84 6.67 5.11 3.15 3.84 7.80 158.0
1952 418.3 134.2 268.3 54.5 23.8 13.8 8.82 5.32 3.14 2.55 7.01 158.6
1953 184.2 34.7 53.0 34.0 23.6 10.7 6.58 5.53 3.20 4.08 9.25 5.31
1954 35.7 58.9 82.6 46.9 14.9 8.35 3.63 3.56 3.24 3.99 11.6 64.3
1955 72.5 34.9 23.9 19.3 14.8 6.15 3.56 2.91 1.46 1.97 3.70 469.4
1956 338.0 134.9 72.0 32.2 19.6 11.3 7.33 5.17 4.04 5.28 4.59 5.86
1957 13.6 45.2 54.6 18.6 47.8 12.2 4.73 3.71 2.23 8.37 7.26 27.0
1958 75.3 429.2 255.8 398.4 33.4 16.1 10.0 6.64 3.97 2.80 3.89 6.83
1959 48.6 98.3 19.5 7.96 5.46 3.30 1.65 1.16 5.53 2.38 2.95 3.67
1960 19.6 67.2 11.1 8.86 4.30 2.33 1.29 0.710 0.807 0.971 5.60 8.30
1961 5.44 12.2 17.3 7.99 5.03 2.25 0.494 0.219 0.223 0.377 2.62 8.60
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1962 8.13 153.3 82.9 14.5 7.54 3.74 1.75 1.63 0.330 92.8 9.98 19.8
1963 127.1 259.3 68.7 151.5 41.6 17.8 9.80 5.56 3.99 5.47 21.8 7.64
1964 45.6 13.0 10.7 6.68 5.09 3.66 2.00 1.14 0.983 1.34 11.1 158.5
1965 229.5 39.2 21.1 109.1 24.7 13.1 6.90 3.79 2.95 2.55 18.6 35.4
1966 57.6 60.1 20.5 9.69 5.76 3.69 2.37 1.12 1.06 1.12 10.4 54.6
1967 253.7 80.5 147.3 199.2 47.5 21.0 10.1 5.86 3.34 3.95 4.69 11.5
1968 71.6 60.8 67.5 21.3 8.91 5.09 2.85 3.06 1.70 1.89 4.21 24.4
1969 372.0 389.9 145.4 55.8 20.5 9.59 9.80 10.5 5.16 5.19 4.80 33.7
1970 256.0 77.5 80.6 20.9 10.3 6.30 4.03 2.18 1.68 1.76 28.1 124.8
1971 52.8 17.8 36.7 19.9 9.76 5.63 3.55 2.29 1.90 1.76 3.34 23.1
1972 10.8 18.0 6.52 6.69 3.01 1.79 1.03 0.649 0.799 9.32 71.4 23.2
1973 244.8 301.7 148.2 40.9 16.3 8.53 5.44 3.48 2.79 4.73 49.4 137.0
1974 130.7 37.4 179.5 172.1 32.9 19.0 8.58 5.11 4.24 4.65 8.34 28.3
1975 41.3 117.6 138.7 50.3 18.1 10.1 7.13 4.93 3.53 5.64 4.75 4.38
1976 4.29 4.73 9.71 8.48 2.76 1.91 0.921 1.12 0.674 0.921 1.78 2.30
1977 3.22 2.92 4.58 1.93 2.00 0.780 0.205 0.012 0.083 0.488 3.90 25.8
1978 299.2 166.8 124.0 86.1 30.4 12.3 6.40 3.25 2.80 2.25 3.43 3.75
1979 34.2 104.9 68.9 36.4 13.8 5.47 3.85 2.75 2.08 4.62 6.14 34.6
1980 150.4 281.9 115.9 51.1 24.9 12.1 6.14 4.17 4.03 2.13 2.40 5.20
1981 31.9 18.9 65.3 19.6 6.49 3.46 1.75 1.78 0.640 3.01 27.6 56.5
1982 292.6 178.6 205.6 351.9 43.5 16.3 9.34 6.95 5.74 7.39 51.2 317.6
1983 311.5 475.7 540.1 129.9 93.8 28.1 14.8 8.71 7.79 10.4 85.9 308.9
1984 72.0 38.0 28.2 17.6 12.3 10.7 4.09 3.20 2.34 5.83 35.1 30.5
1985 11.1 55.7 56.5 21.3 9.38 5.20 2.55 2.24 3.32 3.16 8.05 15.1
1986 28.0 434.3 231.6 35.9 15.5 8.00 5.00 3.67 4.57 3.27 3.48 5.41
1987 8.24 27.5 27.6 7.45 3.76 2.14 1.29 0.786 0.787 1.16 2.49 18.0
1988 27.5 6.93 4.25 5.98 3.61 2.23 0.949 0.391 0.229 0.514 6.21 12.3
1989 13.2 6.87 57.4 11.3 3.47 1.87 1.10 1.27 1.42 11.7 21.2 12.7
1990 17.3 23.4 10.4 7.03 8.72 5.47 3.17 2.48 2.04 1.73 2.12 3.61
1991 2.75 3.64 121.5 13.1 4.56 2.61 1.76 1.35 0.753 1.93 1.61 7.57
1992 10.8 212.9 63.8 14.8 6.46 3.39 2.26 1.09 0.829 1.45 1.90 24.6
1993 288.9 168.8 78.5 36.9 13.0 9.08 5.02 3.11 2.84 2.93 4.79 16.1
1994 12.1 85.0 14.1 8.45 7.63 3.02 1.29 0.952 0.645 0.831 8.72 9.62
1995 362.7 54.5 367.5 66.4 62.2 21.9 13.4 7.90 5.28 4.21 4.14 31.9
1996 87.9 310.7 120.7 41.5 25.4 13.8 8.05 5.25 4.08 4.12 14.0 133.1
1997 435.3 77.9 28.5 16.0 10.1 6.28 4.27 3.31 2.88 2.91 16.2 28.5
1998 233.5 865.3 132.0 98.2 51.4 32.5 17.5 11.6 8.64 8.26 9.58 16.0
1999 79.5 247.1 92.4 81.7 24.5 14.1 9.00 6.01 5.88 4.98 6.62 5.95
2000 96.7 361.5 133.1 38.3 20.2 11.5 7.91 4.80 4.64 8.19 5.90 6.85
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2001 26.5 94.8 66.2 18.3 8.45 4.88 3.56 2.47 1.88 1.69 11.4 118.7
2002 67.1 35.6 39.8 19.0 10.2 6.57 3.83 2.22 1.77 1.81 5.25 175.1
2003 46.0 22.6 20.9 72.6 39.7 12.0 6.89 3.98 2.69 2.33 4.39 66.1
2004 84.3 159.2 49.2 14.9 7.93 4.84 2.86 2.08 1.55 4.74 4.75 69.5
2005 144.0 96.6 153.2 76.1 32.5 16.8 9.35 5.19 3.88 3.57 5.00 133.7
2006 154.8 62.0 329.0 333.7 43.8 18.4 10.5 7.04 5.09 5.13 7.41 13.8
2007 8.69 64.4 24.1 8.35 5.42 3.66 2.34 1.87 1.48 2.71 2.29 4.27
2008 149.0 87.0 22.5 9.59 6.23 3.41 1.98 1.42 0.954 1.30 3.76 6.66
2009 4.55 172.4 100.5 11.5 7.13 4.35 2.47 1.45 1.26 10.9 2.71 6.83
2010 101.2 91.0 90.4 95.0 22.0 9.66 5.26 3.94 2.69 2.97 5.69 62.7
2011 28.7 92.4 255.9 54.4 17.9 15.4 8.38 5.71 3.65 5.54 6.02 4.73
2012 11.3 6.25 105.1 61.3 12.2 6.18 3.65 2.16 1.75 2.21 15.2 186.2
2013 32.8 12.1 9.89 8.15 4.00 2.72 1.56 0.984 0.935

Mean of
monthly

Discharge
111 127 96 56 19 9.0 5.2 3.5 2.7 5.2 12 58

** No Incomplete data have been used for statistical calculation

Questions about sites/data?
Feedback on this web site
Automated retrievals
Help
Data Tips
Explanation of terms
Subscribe for system changes
News

Accessibility  Plug-Ins  FOIA  Privacy  Policies and Notices
U.S. Department of the Interior | U.S. Geological Survey
Title: Surface Water data for USA: USGS Surface-Water Monthly Statistics
URL: http://waterdata.usgs.gov/nwis/monthly?

Page Contact Information: California Water Data Support Team
Page Last Modified: 2014-07-09 20:35:38 EDT
0.98   0.79 vaww01
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Figure 2: Mean daily average stream flow recorded at the USGS Pescadero Creek Stream Gage 

(11162500) for all available records between 1951‐2013 compared to mean daily average recorded so 

far in the year 2014.   
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State of California California Natural Resources Agency

Calendar Year 2012
1. General Information 2. Active Service Connections
Please follow the provided instructions.
Contact : Metered Unmetered Metered Unmetered

Title:   Single Family Residential 692
Phone:   Multi-family Residential 7
Fax:   Commercial/Institutional 25
E-mail:   Industrial
Website:   Landscape Irrigation 3
County:   Other

  Agricultural Irrigation
       TOTAL 727

3. Total Water Into the System - Units of production: MG
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

2.477 1.209 1.378 1.392 2.059 2.784 3.584 3.331 3.089 2.281 0.886 1.014 25.484
1.243 2.087 2.516 2.372 2.944 3.34 2.685 3.23 2.351 2.553 3.014 2.044 30.379

Total Potable 3.72 3.296 3.894 3.764 5.003 6.124 6.269 6.561 5.44 4.834 3.9 3.058 55.863
 Untreated Water
 Recycled 2/

1/  Potable wholesale supplier(s):    2/  Recycled wholesale supplier(s):
 Level of treatment:

4. Metered Water Deliveries - Units of delivery: MG
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

A.SingleFamilyResidential 2.927 2.177 2.817 2.528 3.421 4.505 4.81 4.893 4.573 3.261 2.492 2.257 40.661
B.Multi-family Residential 0.056 0.047 0.052 0.052 0.059 0.064 0.072 0.067 0.07 0.053 0.043 0.043 0.678
C.Commercial/Institutional 0.256 0.214 0.232 0.213 0.263 0.284 0.348 0.34 0.288 0.227 0.196 0.203 3.064
D.Industrial 0 0 0 0 0 0 0 0 0 0 0 0 0
E.Landscape Irrigation 0.053 0.049 0.041 0.087 0.118 0.178 0.189 0.171 0.153 0.082 0.05 0.027 1.198
F.Other 0 0 0.01 0 0.022 0.027 0.035 0.035 0.016 0.023 0.023 0.012 0.203
Total Urban Retail (A thru F ) 3.292 2.487 3.152 2.88 3.883 5.058 5.454 5.506 5.1 3.646 2.804 2.542 45.804
Agricultural Irrigation
Wholesale(to other agencies)

DWR 38 (Rev. 8/12) Page 1 of 1

 Surface
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Leak Detection

Leak detection is a necessary component to the management of water distribution systems worldwide. Accurate
determination of the position of leaking water pipes within a supply system and subsequent repair serves to conserve
water as well as energy. Water that is lost after treatment and pressurization, but before delivery to customers, is
money and energy wasted.

LEAK DETECTION FREQUENTLY ASKED QUESTIONS

How much water is lost to leaks?

Answer: A detailed water audit and leak detection program of 47 California water utilities found an average loss of 10
percent and a range of 30 percent to less than 5 percent of the total water supplied by the utilities. The July 1997
Journal American Water Works Association cites examples of more than 45 percent leakage.

Do leaks get bigger w ith age?

Answer: Yes. Leaks invariably get larger with time. A small leak this year will grow to become a large leak next year,
all the while losing water and causing greater damage to infrastructure and property.

Does water from leaks always rise to the surface?

Answer: No, leaks are often unseen at the surface. Nonvisible leaks include leaks that percolate into the surrounding
ground, leaks that enter other conveyance facilities, such as storm drains, sewers, stream channels, or old abandoned
pipes. DWR estimates that up to 700,000 acre-feet of leakage occurs in California each year from nonvisible leaks.

What are the reasons to find and repair leaks?

Answer:

Leaks get bigger with age.

Repairing leaks reduces growing water losses.

Repairing leaks with regularly scheduled maintenance reduces overtime costs of unscheduled repairs.

Leak repairs provide more treated, pressurized water to sell to customers.

Leak detection and repair can reduce power costs to deliver water and reduce chemical costs to treat water.

Leaks have been known to cause damage to nearby roads, other infrastructure, and sometimes buildings. Some
water utilities conduct frequent leak detection and repair programs near unstable geologic areas to reduce their
legal liability against expensive lawsuits.

Leak detection and repair improves public relations. The public appreciates seeing that its water systems are
being maintained.

The utility gains credibility by putting its own house in order before asking the customers to conserve water.

How can I determine if there are leaks at my home or business?

Answer: Leaks from the pipes going to the building or inside the building lose water delivered through the utility meter
and service.
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There is one way to test if leaks exist inside the building:

Repair leaky faucets, showers, toilets, etc.

Turn off all the water using appliances (including the swimming pool, ice cube maker, water softener, etc.),

Look at the meter. On the dial of many meters is a small triangle which rotates if any water passes through the
meter. If this device is turning, then water is flowing to an appliance or a leak.

You can also listen for the sound of leaks at the meter or at a hose bib.

What is Unaccounted-for-Water?

Answer: Unaccounted-for-water is a misleading term long used by the water industry. Unaccounted-for-water includes
unmeasured water put to beneficial use as well as water losses from the system. Better terms distinguish between
authorized unmetered uses and water losses. Authorized unmetered uses include firefighting, main flushing, process
water for water treatment plants, landscaping of public areas, etc. Water losses include all water that is not identified as
authorized metered water use or authorized unmetered use. Water losses are lost from the distribution system, do not
produce revenue, and are unavailable for other beneficial uses. Examples of water losses are: illegal connections,
accounting procedure errors, reservoir seepage and leakage, reservoir overflow, leaks, theft, evaporation, and
malfunctioning distribution system controls.

Where does the water from leaks go?

Answer: Leaks often stay underground. The water may enter other underground facilities such as storm drains, sewers,
electrical conduits, basements of buildings, or old abandoned pipes. Some water percolates into the surrounding
ground, flows over the surface to stream channels, or evaporates.

What does leak detection cost?

Answer: Acoustic leak detection surveys can be conducted at the rate of about 2 miles of pipe main per day. The dollar
cost will vary with local labor or consultant charges. For a California leak detection program, half the savings were
achieved with survey cost of less than $100 per acre-foot and 80 percent of the water savings were achieved with survey
cost of less than $200 per acre-foot.

What do leak repairs cost?

Answer: The cost of leak repair varies widely, from a few minutes by one person to tighten a nut on a leaky meter, to
two days by a crew with heavy equipment to repair a deeply buried main. Scheduled maintenance for leak repairs is far
cheaper than unscheduled overtime.

Why do leaks produce noise?

Answer: Leaks make noise because the pressurized water forced out through a leak loses energy to the pipe wall and
to the surrounding soil area. This energy creates sound waves in the audible range, which can be sensed and amplified
by electronic transducers, or in some cases, by simple mechanical means. Some additional noise created by the
impact of water upon soil in the area of the leak. Agitated sand and gravel can sometimes be heard striking the pipe.
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STINSON BEACH COUNTY WATER DISTRICT 

 

WATER SUPPLY ACCOMPLISHMENTS AND CHALLENGES 

A REPORT TO OUR CUSTOMERS 

AUGUST 2010 

 

The State of California has gotten serious about water conservation.  In March 2008, Governor 
Schwarzenegger announced a statewide target of a 20 percent reduction in urban water use by 
2020.  The Legislature enacted this ambitious goal into law in October of last year.  In February 
2010, the State Department of Water Resources released a water conservation plan by which 
the 20 percent target reduction can be achieved by 2020.  And in May of this year, the State 
Water Resources Control Board, responding to an earlier law, adopted a “Policy for Maintaining 
Flows in Northcoast Streams.”  This Policy applies to coastal streams from Humboldt to Marin 
County, including those in Stinson Beach.   

These laws and policies highlight the importance for the Stinson Beach Water District, and our 
customers, to be mindful of how we use water and alert for ways to use it more efficiently. 

The statewide goals have particular significance for Stinson Beach: the creeks we rely on for a 
portion of our supply are also the habitat of steelhead trout, a protected species under the 
federal and State Endangered Species Act.  And they pose particular challenges because our 
community is so small that costs cannot be spread across a large customer base and because 
an unusually large percentage of overall water consumption is due to use by tourists, seasonal 
renters and other short-term visitors. 

The purpose of this brief report is to provide accurate information about our water sources, 
water use trends and steps your Water District is taking to ensure a reliable supply and 
minimize environmental impact.  Additional information, including water conservation tips, can 
be found on the District’s website at http://stinson-beach-cwd.dst.ca.us or by calling our office at 
415-868-1333. 

 

1. No Increase in Total Water Use Since 1995 

There has been a modest increase in the number of customers in each category between 1995 
and 2009. 

 1995 2009 

Single Family Residential 672 687 
Multi-Family Residential 6 7 
Commercial 20 25 
Landscape Irrigation 1 3 
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Despite this growth in our customer base, water demand on an annual basis is unchanged from 
the early 1990s.  The average annual production over the last five years (56 million gallons) is 
the same as that during the five years between 1995 and 1999 (56 million gallons). 

This has been accomplished through efforts by the Water District and by its customers: 

 All water service connections are metered. 

 The District recently converted to a monthly billing cycle (rather than bi-monthly) in 
order to be able to identify leaks in customers’ water lines/fixtures more quickly. 

 The District has adopted both tiered water rates and a drought water rate structure. 

 The District engaged a specialist to survey its water distribution system for leaks and 
then purchased water detection equipment so that District employees can conduct 
surveys themselves. 

 The District’s capital improvement program includes systematic replacement of 
aging pipelines and water tanks, to minimize in-system water losses. 

 District staff is available 24 hours a day, seven days a week, to isolate and repair 
water leaks promptly. 

 Many District customers have implemented the water efficiency recommendations 
contained in the materials regularly distributed by the District as part of its water 
conservation education program. 

 

Single-family residential use in Stinson Beach is significantly lower than State-wide residential 
water use estimates, and single-family residential usage reported by the Marin Municipal Water 
District (MMWD).  For 2009, single-family residential use in Stinson Beach averaged about 45 
gallons per capita per day (gpcd), based on meter records for the areas in Stinson Beach 
primarily occupied by year-round residents (i.e., not occupied by the transient population of non-
residents and vacationers).  Comparatively, single-family residential consumption reported by 
MMWD (2005 Urban Water Management Plan) calculates to approximately 287 gallons per 
connection per day, or 96 gpcd, assuming 3 persons per connection.  Single-family residential 
consumption data reported by the California Department of Water Resources for the San 
Francisco Region is approximately 115 gpcd (2005 baseline data as reported in the 20x2020 
Water Conservation Plan, February, 2010). 

 

2. Seasonal Peak Use has been Reduced Since 2001 

There are fewer than 1,000 year-round residents in Stinson Beach.  However, during summer 
weekends, there can be tens of thousands of people enjoying our popular beach town. 

Over 40 percent of the residences in Stinson Beach are second homes, or vacation rentals, 
which are not used on a full-time basis.  During the summer months, occupancy rates increase 
dramatically.  It is common for multiple families, or other large groups, to occupy single-family 
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vacation rentals during the peak summer/fall season.  In addition, large numbers of residents of 
other Bay Area communities, as well as tourists, visit the Golden Gate National Recreation Area 
and State Park lands.  The seasonal demand fluctuation created by so many visitors presents a 
challenge to the District’s ability to meet peak demands and still maintain adequate storage, 
including an emergency reserve for firefighting. 

Prior to 2001, summertime monthly peaks were extreme.  In 2001, the District began an active 
campaign to increase public awareness of the need to conserve water, with a particular focus 
on vacation rental properties.  It also initiated a tiered rate structure, with differentials reflecting 
the higher costs imposed by peak demands.  The results of these efforts can be seen in the 
following chart which illustrates lower peak monthly water use during the summer seasons 
beginning in 2001 and a general decline in peak monthly use over the most recent years. 

 

 

Summer/fall peak demands coincide with the time of year during which local creeks, relied on by 
the District for a significant portion of its supply, run low.  Reductions in peak demand during this 
season help take pressure off the creeks.  Coupled with the District’s efforts to increase use of 
groundwater (discussed below) conservation efforts by our customers directly benefit the fish 
and other wildlife resources that depend on local streams. 

 

3. Increased Use of Groundwater Since 2006 Helps Local Creeks 

The water the District delivers to its customers comes entirely from local sources.  Historically, 
about 70 percent was drawn from local creeks, while 30 percent was pumped from 
groundwater. 

Monthly Metered Water Deliveries
1995 - 2009
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As noted above, flows in surface streams naturally decline in summer and fall, just when 
demands for water are highest.  In order to reduce its reliance on diminished surface flows, the 
District has in recent years begun relying more on groundwater and has diverted less from local 
creeks.  As of 2009, groundwater accounted for nearly 70 percent of the District’s total water 
production.  The chart below shows water production by source from 1995 through 2009; it 
illustrates the recent trend towards the greater use of groundwater. 
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This ability to use groundwater and surface water resources conjunctively allows the District to 
draw on groundwater when demand is high and flows in the creeks are low.  The District plans 
to drill a new groundwater well later this year.  If it proves successful, it will provide additional 
operational flexibility, and supply reliability.   

 

LOOKING AHEAD 

Stinson Beach has made a good start toward achieving efficiencies in our use of local water 
resources.  But there is more we can do; water conservation is an on-going effort.  District staff 
monitors water use characteristics by customer category, by geographic location, and by 
season (as well as in-system losses) and will continue to identify cost-effective conservation and 
water efficiency measures.  Promising water conservation and efficiency measures not yet in 
place are presented for consideration by the District’s Board of Directors and the community. 
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Reconnaissance-Level
Ranking of Water Supply Options for Cost

Estimated
Water Supply Option Cost ($)

WSO No. 7 - Rehabilitate Highlands Well 160,000
WSO No. 6 - Rehabilitate Ranch Tank Well No. 1 168,000
WSO No. 2 - New Diversion on Fitzhenry Creek II 171,000
WSO No. 24 - Intercept Fog 229,000
WSO No. 12 - New Well at Stinson Beach School 232,000
WSO No. 8 - New Well at Laurel WTP 233,000
WSO No. 9 - New Well at Steep Ravine Tank Site 233,000
WSO No. 15 - New Well in Cataract Creek Basin 235,000
WSO No. 10 - New Well at Black Rock Tank Site 238,000
WSO No. 5 - New Diversion on Lower Fitzhenry Creek I 250,000
WSO No. 13 - Rehabilitate Existing Well at State Park 280,000
WSO No. 4 - New Diversion from Springs near Highway 1 287,000
WSO No. 3 - New Diversion on Cataract Creek 289,000
WSO No. 14 - Rehabilitate Existing Well at Barn (Ranch Well) 292,000
WSO No. 1 - New Diversion on McKinnan Gulch 314,000
WSO No. 11 - New Well in McKinnan Gulch 344,000
WSO No. 17 - Raise Existing Dam on Webb Creek 550,000
WSO No. 22 - Construct Intertie with Marin MWD 1,100,000
WSO No. 21 - Construct Intertie with Bolinas PUD 1,700,000
WSO No. 20 - Construct New Desalination Plant at Beach 2,000,000
WSO No. 19 - Construct New 15 MG Closed Reservoir 3,000,000
WSO No. 23 - Water Reuse 3,700,000
WSO No. 16 - Construct Off-Steam Reservoir near Webb Creek 5,000,000
WSO No. 18 - Construct Reservoir on Cataract Creek 11,000,000
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Reconnaissance-Level
Ranking of Water Supply Options for Yield

Total Estimated
Annual Yield

Water Supply Option (mg)

WSO No. 18 - Construct Reservoir on Cataract Creek 50
WSO No. 22 - Construct Intertie with Marin MWD 26
WSO No. 16 - Construct Off-Steam Reservoir near Webb Creek 23
WSO No. 11 - New Well in McKinnan Gulch 20
WSO No. 15 - New Well in Cataract Creek Basin 20
WSO No. 20 - Construct New Desalination Plant at Beach 20
WSO No. 7 - Rehabilitate Highlands Well 16
WSO No. 8 - New Well at Laurel WTP 16
WSO No. 12 - New Well at Stinson Beach School 16
WSO No. 14 - Rehabilitate Existing Well at Barn (Ranch Well) 16
WSO No. 19 - Construct New 15 MG Closed Reservoir 15
WSO No. 4 - New Diversion from Springs near Highway 1 13
WSO No. 6 - Rehabilitate Ranch Tank Well No. 1 13
WSO No. 21 - Construct Intertie with Bolinas PUD 10
WSO No. 3 - New Diversion on Cataract Creek 10
WSO No. 9 - New Well at Steep Ravine Tank Site 10
WSO No. 10 - New Well at Black Rock Tank Site 10
WSO No. 13 - Rehabilitate Existing Well at State Park 10
WSO No. 2 - New Diversion on Fitzhenry Creek II 8
WSO No. 5 - New Diversion on Lower Fitzhenry Creek I 8
WSO No. 23 - Water Reuse 5.3
WSO No. 1 - New Diversion on McKinnan Gulch 5
WSO No. 17 - Raise Existing Dam on Webb Creek 2
WSO No. 24 - Intercept Fog 0.66
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Reconnaissance-Level
Ranking of Water Supply Options for Cost-Effectiveness

Cost-Effectiveness
Water Supply Option ($/mg/year)

WSO No. 7 - Rehabilitate Highlands Well 2,250
WSO No. 6 - Rehabilitate Ranch Tank Well No. 1 2,500
WSO No. 12 - New Well at Stinson Beach School 2,700
WSO No. 8 - New Well at Laurel WTP 2,700
WSO No. 11 - New Well in McKinnan Gulch 3,000
WSO No. 14 - Rehabilitate Existing Well at Barn (Ranch Well) 3,000
WSO No. 2 - New Diversion on Fitzhenry Creek II 3,400
WSO No. 4 - New Diversion from Springs near Highway 1 3,400
WSO No. 9 - New Well at Steep Ravine Tank Site 4,300
WSO No. 10 - New Well at Black Rock Tank Site 4,400
WSO No. 13 - Rehabilitate Existing Well at State Park 4,800
WSO No. 3 - New Diversion on Cataract Creek 5,900
WSO No. 5 - New Diversion on Lower Fitzhenry Creek I 6,250
WSO No. 22 - Construct Intertie with Marin MWD 6,500
WSO No. 15 - New Well in Cataract Creek Basin 6,700
WSO No. 18 - Construct Reservoir on Cataract Creek 8,900
WSO No. 1 - New Diversion on McKinnan Gulch 9,200
WSO No. 20 - Construct New Desalination Plant at Beach 9,800
WSO No. 16 - Construct Off-Steam Reservoir near Webb Creek 9,900
WSO No. 21 - Construct Intertie with Bolinas PUD 11,500
WSO No. 19 - Construct New 15 MG Closed Reservoir 12,000
WSO No. 17 - Raise Existing Dam on Webb Creek 29,200
WSO No. 24 - Intercept Fog 49,000
WSO No. 23 - Water Reuse 59,700
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MenuMenu

Resources Memorandum of Understanding Exhibit 1: BMP Definitions, Schedules, and Requirements BMP 3: Residential

3. RESIDENTIAL

Residential water users throughout California depend on a reliable and safe supply of water for their homes. This BMP will define the best and most proven water conservation methods
and measures those residents, working in conjunction with water agencies, can implement. By implementing these methods and measures homeowners, multi-family property owners,
and tenants will increase water use efficiency and reliability. Credit for prior activities, as reported through the BMP database, will be given for documented water savings achieved though
2008.

A.      Implementation

Retail water agencies shall implement a water use efficiency program that consists of either the coverage goals listed below or
achieving the water savings goals by implementing measures on the Flex Track Menu in Section F below.

1) Residential assistance program (formerly BMPs 1 & 2)

Provide site-specific leak detection assistance that may include, but is not limited to, the following: a water conservation survey,
water efficiency suggestions, and/or inspection. Provide showerheads and faucet-aerators that meet the current water efficiency
standard as stipulated in the WaterSense Specifications (WSS) as needed.

2) Landscape water survey (formerly BMP 1)

Perform site-specific landscape water surveys that shall include, but are not limited to, the following: check irrigation system and
timers for maintenance and repairs needed; estimate or measure landscaped area; develop customer irrigation schedule based on
precipitation rate, local climate, irrigation system performance, and landscape conditions; review the scheduling with customer;
provide information packet to customer; and provide customer with evaluation results and water savings recommendations.

3) High-efficiency clothes washers (HECWs) (formerly BMP 6)

Provide incentives or institute ordinances requiring the purchase of high-efficiency clothes washing machines (HECWs) that meet
an average water factor value of 5.0. If the WaterSense specification is less than 5.0, then the average water factor value will
decrease to that amount.

4) WaterSense Specification (WSS) toilets (formerly BMP 14)

Provide incentives or ordinances requiring the replacement of existing toilets using 3.5 or more gpf (gallons per flush) with a toilet
meeting WSS.

5) WaterSense Specifications for residential development

Provide incentives such as, but not limited to, rebates, recognition programs, or reduced connection fees, or ordinances requiring
residential construction meeting WSS for single-family and multi-family housing until a local, state or federal regulation is passed
requiring water efficient fixtures.

B.      Implementation Schedule

Implementation shall commence no later than July 1 of the first year following the latter of either:

1) the year the agency signed or became subject to the MOU, or
2) the year this exhibit is amended.

C.      Coverage Requirements

Coverage shall consist of:

1) Residential Assistance

Provide leak detection assistance to an average of 1.5 percent per year of current single-family accounts and 1.5 percent per year
of current multi-family units during the first ten years after signing the MOU. After completing the ten-year 15 percent target,
agencies will maintain a program at the level of high-bill complaints or not less than 0.75 percent per year of current single-family
accounts and 0.75 percent per year of current multi-family units.  Showerhead distribution will be considered complete when 75
percent market saturation is achieved. 
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Irrigation System Design and Installation Introduction
Many people desire the convenience and flexibility of an automatic, in-ground irrigation system and

many large properties simply cannot be effectively irrigated manually w ithout a substantial amount of

labor.  A properly designed, installed, and maintained automatic irrigation system can provide

appropriate applications of water across a landscape as well as convenience to the residents.

Best Practices
The Irrigation Association, which is the trade association of the irrigation industry, has identified five

best management practices (BMPs) related to irrigation systems.  The IA’s five Turf and Landscape

Irrigation Best Management Practices include:   

Assure the overall quality of the irrigation system. This

best practice requires that the irrigation system is

designed to be efficient and uniformly distribute water.

The system must be installed according to design

specifications. The system must also be well maintained.

The irrigation schedule must be managed to maximize

water efficiency.

Design the irrigation system for the efficient and

uniform distribution of water. The designer must

consider site-specific criteria such as soil type, slope, root

depth, plant materials, microclimates, weather conditions

and water source. The designer must select equipment

that meets state and local codes.

Install the irrigation system to meet the design

criteria. The system should be installed according to the

designed specifications, manufacturers’ specifications

and local and state regulations. The system should have

good distribution uniformity. The irrigation contractor and

/ or installer should be licensed and insured.

Maintain the irrigation system for optimum performance. The irrigation system should be well

maintained. The goal of the maintenance is to sustain the system’s efficiency and distribution

uniformity. The irrigation contractor and /or installer should be licensed and insured.

Manage the irrigation system to respond to the changing requirement for water in the landscape.

The irrigation schedule should be changed to provide an efficient amount of supplemental water to

maintain a healthy landscape.

Regulations for New Construction
Water utilities and building departments can promote

“water smart from the start’ landscaping by

encouraging certification of landscape professionals.

Properly designed and installed irrigations systems

should be more water efficient than under-designed

and poorly installed systems. Building departments

can also support certification for landscape irrigation

professionals. These requirements can function in

concert since trained and certified professionals are in
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Evapotranspiration and Net Irrigation Needs Introduction
Evapotranspiration
Evapotranspiration or ET is a
measurement (usually in inches) of the
amount of water required for plant
growth. ET measures the quantity of
water transpired from plant tissues and
evaporated from the surface of
surrounding soil, expressed as a depth
(usually in inches).  ET is based on a
number of factors that can include: local
temperature, precipitation, cloud cover,
solar radiation, and the type of plants
you are growing. Most of the ET
calculations done in urban settings are
for turf grass.

The American Society of Civil Engineers (ASCE)  has attempted to standardize the calculation of ET by establishing the
modified Penman-Monteith equation as the preferred method for determining  ET.  A detailed explanation of the ASCE-
Penman-Monteith formula and methodology is available here.

The general form of the ASCE-standardized equation is :

The publication from ASCE explains each factor in the equation.

Other ET calculation methods, such as Blaney-Criddle, are available and may be perfectly appropriate.

Know Your ET

ETo is the reference ET for a standard crop of grass 4 inches to 7 inches tall (10.2 cm to 17.8 cm).

ET Factor is used to set a landscape water efficiency goal.  Also known as an “adjustment factor”.

Net ET is ETo with the effective rainfall depth deducted.

NIR is the net irrigation requirement – which is often less than ETo or Net ET. 

How to calculate the water requirements for a landscape

Intrepid irrigators and internet users find it fairly easy to calculate the theoretical irrigation requirement for a landscape.
There are two key pieces of information you need to obtain:

1) The area (in square feet) of your lawn; and

2) the evapotranspiration (ET) rate for the irrigation season in your area. Don’t worry, both of these items should
be fairly easy to obtain.

Lawn Area

If your lawn isn’t too big you could simply go outside with a tape measure and physically measure the area. Divide the
yard into a series of rectangles and triangles and sum up the areas. Recall that the area of a rectangle is the base
length ́  height length. The area of a triangle is ½ ́  the base length ́  height length.

If you’re not in the mood to measure your yard you can calculate the lawn area in another way. Start with the total lot size.
If you only know the lot size in acres you can convert to square feet by knowing that 1 acre = 43,560 square feet (4,047
square meters). From the total lot size subtract the footprint of your house and the area of your driveway and sidewalks. If
you don’t know these exact areas make an educated guess. Finally, subtract any other areas on your lot that are not
irrigated (swimming pools, patios, bare patches, ponds, etc.). The result will be an estimate of the lawn area at your
house. This calculation is summarized below.

Total lot area (sf)
- building footprint (sf)
- driveway area (sf)
- sidewalk area (sf)
- all other non-irrigated areas (sf)
-----------------------------------
= Total irrigated area (sf)

Evapotranspiration (ET) Rate
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To find the ET rate for your area you will need to do a little searching on the world wide web. Using google or your favorite
search engine simply search for “evapotranspiration” followed by your city and state. You should turn up a number of
possibilities. Usually ET is calculated by a local university or weather service. It is also used frequently in agriculture.

Once you have a measurement of the annual ET rate in inches you are ready to go!

Calculate the Water Requirement for Your Lawn

Use the following equation to calculate the water requirement for your lawn:

Irrigated area (sf) x ET rate (inches) x 0.6233 = Water requirement in gallons

This calculation will give you a rough estimate of the amount of water your landscape needs over the course of the entire
irrigation season.
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Smart Metering Introduction
A water meter is a device used to measure the amount of water consumed in a building.  A "smart" water meter is a
measuring device that has the ability to store and transmit consumption data frequently.  Sometimes "smart" meters are
referred to as "time-of-use" meters because in addition to measuring the volume consumed, they also record the date
and time the consumption occurs.

Traditional water meters are read monthly or bi-monthly by a person and a water bill is generated from this manual
reading of the meter.  "Smart" meters can be read remotely and more frequently, providing instant access to water
consumption information for both customers and water utilities.  "Smart" water meters are one component of an
automated meter infrastructure (AMI) system that water utilities may choose to deploy.  The simple graphic below shows
how an AMI system transmits information and data in two directions - both to and from the customer and the water utility.

 

 

AMI systems using "smart" water meters are capable of measuring, collecting, and analyzing water use information and
then communicating this information back to the customer via the internet either on request or on a fixed schedule.  AMI
systems include hardware, software, communications, consumer water use portals and controllers, customer
associated systems, Meter Data Management (MDM) software, and supplier business systems.

Water utilities are implementing advanced metering infrastructure (AMI) systems as part of larger “Smart Grid” initiatives
that may also including electricity and natural gas services. AMI extends current advanced meter reading (AMR)
technology by providing two-way meter communications, allowing information and commands to be sent toward end
users for multiple purposes including: Real-time usage and pricing information, leak and abnormal usage detection,
targeted water efficiency messaging, measuring changes in water use, and even remote service disconnects. 

The network between "smart" meters, utility business systems, and information portals allows both customers and
utilities to take advantage of the usage data and information created through the AMI system. AMI differs from automatic
meter reading (AMR) in that it enables two-way communications with the meter and the customer. Systems only capable
of remote meter readings without two-way communication do not qualify as AMI systems. 
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City of Dallas study of water savings from leak detection and repair:  

www.awwa.org/publications/journal-awwa/abstract/articleid/26828.aspx 

http://www.awwa.org/publications/journal-awwa/abstract/articleid/26828.aspx
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Evaluation Of California Weather-Based “Smart” Irrigation Controller Programs Mayer & Deoreo 

| Peer-Reviewed | 102:2 Journal AWWA | February 2010, pages 90-95 

www.awwa.org/publications/journal-awwa/abstract/articleid/23583.aspx 
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Climate change is having a profound impact on California water resources, as evidenced by changes in snowpack,
sea level, and river flows . These changes are expected to continue in the future and more of our precipitation will
likely fall as rain instead of snow. This potential change in weather patterns will exacerbate flood risks and add
additional challenges for water supply reliability.

The mountain snowpack provides as much as a third of California's water supply by accumulating snow during our
wet winters and releasing it slowly when we need it during our dry springs and summers. Warmer temperatures will
cause what snow we do get to melt faster and earlier, making it more difficult to store and use. By 2050, scientists
project a loss of at least 25 percent of the Sierra snowpack. This loss of snowpack means less water will be
available for Californians to use.

Climate change is also expected to result in more variable weather patterns throughout California. More variability
can lead to longer and more severe droughts. In addition, the sea level will continue to rise threatening the
sustainability of the Sacramento-San Joaquin Delta, the heart of the California water supply system and the source
of water for 25 million Californians and millions of acres of prime farmland.

The Department of Water Resources (DWR) is addressing these impacts through mitigation and adaptation
measures to ensure that Californians have an adequate water supply, reliable flood control, and healthy ecosystems
now and in the future. Below are some of DWR's climate change activities.

In 2013, DWR completed its ownership divestment of a coal-fired power plant in Nevada and ceased taking
electricity from it. By replacing this electricity with electricity generated by high-efficiency gas-fired power
plants and renewables, DWR reduced its GHG emmissions by over 800,000 metric tons per year (equivalent
to removing 170,000 cars from the road).

In 2012, DWR adopted phase 1 of its Climate Action Plan, a Department-wide Greenhouse Gas Emissions
Reduction Plan

In 2011, DWR in cooperation with the U.S. Environmental Protection Agency, U.S. Army Corps of Engineers,
and Resources Legacy Fund completed the Climate Change Handbook for Regional Water Planning

In 2010, DWR adopted an Environmental Stewardship Policy which supports a Department-wide "Total
Resource Management" approach to planning activities and projects. Clear and measurable Goals for
sustainability implementation were also adopted in 2010 following the 2009 adoption of DWR's Sustainability
Policy to promote a departmental change in the way DWR does business. (Visit DWR's Sustainability Portal
and Watch DWR's Sustainability Videos)

Between 2007 and 2009, DWR was a member of the California Climate Action Registry and made the list as a
Climate Action Leader by reporting its GHG emissions and having the data verified through a third party audit.
In 2010, DWR transitioned to The Climate Registry, a North America-wide climate registry, and continued to
provide third party verified GHG emissions inventory data.

DWR adopted a Climate Change Adaptation Strategy (2008)

Other Climate Change Activities

Adapting to the current and future effects of climate change is essential for DWR and California's water managers.
DWR addresses climate change in its California Water Plan, which is updated every five years. The California Water
Plan provides a framework for water managers, legislators, and the public to consider options and make decisions
regarding California's water future. DWR continues to improve and expand the analysis of climate change in the
California Water Plan. The 2013 California Water Plan Update includes multiple scenarios of future climate
conditions and stresses the inclusion of uncertainty, risk, and sustainability.

Climate Change Technical Advisory Group
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CONSERVATION TECHNICAL ANALYSIS 
 

 

Date: 
 

May 29, 2009 

 
To: 

 
Daniel Carney, Marin Municipal Water District 

 
From: 

 
William Maddaus and Michelle Maddaus, Maddaus Water Management 

 
Subject: 

 
FINAL Additional Conservation Program Evaluation -  

    Summary of Data Inputs, Assumptions and Results.   

   Addendum to May 8, 2007 Conservation Technical Analysis 

 
 

EXECUTIVE SUMMARY 
 

Introduction 
 

A conservation technical analysis was conducted by Maddaus Water Management (MWM) for Marin 
Municipal Water District (MMWD).  The purpose of the analysis was to: 
 

1. Research and investigate, with the help of MMWD staff, 4 specific items that could be 
implemented by MMWD to reduce future water demand.  The new measures requested by 
MMWD for analysis were the following:  

1. Influence of new future plumbing requirements, taking effect in 2014 
2. Leak detection and repair with Automated Metering System (AMS) 
3. AMS Meter installations  
4. Drought Ordinance review 

   
2. Review MMWD Conservation Savings Goals, revise the parameters used with the existing 

30 measures in the 2007 MMWD Conservation Master Plan based on staff input. MMWD 
was responsible for providing a list of revisions to MWM through a list of changes on 
Attachment 1 in the May 8, 2007 Conservation Technical Analysis Memorandum. 
 

3. Estimate the costs, water savings and cost-effectiveness of the four new measures and revised 
Master Plan measures. 

 
4. Combine the measures listed above into a more aggressive program (called herein Program 

E) and evaluate the costs, water savings and cost-effectiveness of the program. Program E 
also includes the measures in Program D, as described in the May 8, 2007 Technical 
memorandum. 
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In addition the prior drought conservation technical analysis was extended, the purpose of which was 
to: 

1. Evaluate the effectiveness of the existing MMWD drought ordinance on a possible future 
drought, if Program E was in effect. 

2. Quantify the combined water savings from the long-term conservation program working 
together with the drought ordinance to help meet supply shortages. 

3. Determine how much demand hardening would occur in the future due to long-term 
conservation generated demand reductions (that may reduce the effectiveness of the drought 
ordinance). 

 
This report was intended to be an Addendum to our May 8, 2007 Conservation Technical Analysis. 
The original 2007 study can be found in the Marin Municipal Water Conservation Master Plan 
Appendix A, currently available on the MMWD website.  At the request of MMWD, items that 
remained unchanged in the 2007 Memorandum were not included in this 2009 Addendum.  
Additional background on the methodologies and assumptions for the DSS Model used in both 
projects can be found in the 2007 MWM report. 
 

Key Findings 
 
Based on the Conservation Technical analysis completed in 2009, Maddaus Water Management can 
offer the following 9 key findings. 
 

1. As requested by MMWD, Maddaus Water Management researched adding an additional crew 
for Leak Repair and separately the installation and implementation of an Automated 
Metering System (AMS).  One of the goals of the AMS system would be to find leaks and 
assist with residential and commercial water audits.  Both of these items appear to be good 
ideas that MMWD can consider in the future to create additional water savings.  According to 
this study results, adding an additional crew dedicated to Leak Repair can save an additional 
200 AF/yr (when compared to Program D that has two leak detection crews).  After the 
installation of an AMS system the Leak detection notification (Tier 2 – 10) will save an 
additional 100 AF/yr. 

 
2. The change in California plumbing code requiring 1.28 gallon per flush High Efficiency 

Toilets (HETs) and 0.5 gallon per flush urinals by the year 2014 increases savings 306 AF/yr 
in 2025 (367 AF in 2030).  The new legislation was signed by the Governor in October 2007 
and therefore was not included in the May 8, 2007 Conservation Technical Analysis. 

 
3. Program E saves 1,057 AF/Yr more water than Program D in the year 2025 (1,168 AF/Yr 

more in the year 2030).  Water savings estimates assume the installation of the AMS system 
is complete by the end of the year 2014. 

  
4. The cost of Program E has a cost of water saved of $437 / AF (without the cost of the 

installation of the AMS).  The present value utility cost of the entire program is $44 Million.  
This total cost does include some historical costs back to the year 2006 and concludes at the 
end of the study period in the year 2030. These costs do not include the installation of the 
AMS system as the cost, timing, and other parameters have not been decided by MMWD at 
this time.  Additionally, the AMS is not planned to be entirely funded out of the MMWD 
conservation budget. 
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5. MMWD has not yet made a decision on the AMS system, specifically the exact installation 
date and cost of the system that would be assigned to the conservation department.  
Therefore, the exact cost was excluded from this conservation technical analysis except to 
run a few hypothetical scenarios to determine approximate cost / benefit ratio and cost of 
water saved.  At the request of MMWD, two scenarios were considered, a 20% and a 40% 
cost sharing for the conservation department (For example, the conservation department 
would fund 20% of the entire cost of the AMS system). For these two scenarios it was 
assumed there would be a 3 year installation in the years 2012, 2013 and 2014.  The total cost 
of the AMS system provided by MMWD was approximately $19.6 Million.  Using these 
parameters, Program E with a 20% cost share of AMS would have a utility cost of water 
saved of $467 / AF.  The present value utility cost of the entire program would be $47 
Million.  Similarly using these assumed parameters, Program E with a 40% cost of AMS 
would have a utility cost of water saved of $498 / AF.  The present value utility cost of the 
entire program would be $50 Million.   

 
6. Program D measure assumptions (program length and market penetration rates) were 

reviewed with the MMWD Staff.  Adjustments were made to each measure such that 
MMWD staff is comfortable with the targeted number of activities at this time.  Rain water 
catchments and gray water systems were added as eligible items under existing Tier 2 – 6 
Financial Incentives for Irrigation Upgrades program.  Apart from the measure savings listed 
in Key Finding No. 1, the revisions to the other existing measures and use of the AMS 
system saves a total of approximately 750 AF/yr in 2025 and 850 AF/yr in 2030. 

 
7. MMWD has made great progress in building a strong foundation for a large conservation 

program (hiring staff, creating new programs, etc.) in a relatively short amount of time.  
However, Program D is not yet fully operational at this time.  Not all of the projected budget 
and staff has been committed as of April 2009.  Based on this fact, it is too soon to tell 
whether water savings goals for Program D will be reached.  Several years of monitoring 
Program D including the number of actual program participants and their actual water 
savings would increase confidence in the ability to forecast higher savings from increased 
efforts. 

 
8. An update on the assessment of the drought ordinance effectiveness if Program E is 

implemented was made.   The combined savings (average year) from Program D and E from 
a simulated drought in 2025 are 36 and 39 percent reduction respectively.  

 
9. If a simulated drought occurs in 2025 the drought ordinance will save not 25% but rather 

4 to 4.3 percent less. Said in other terms, the ordinance would only save from 21 to 20.7 
percent if the drought ordinance works in conjunction with Program D or E instead of on 
its own with no conservation program.  This occurs because some of the end uses have 
been reduced by the conservation program and there is less water available for a 
temporary demand reduction during a drought.  In our opinion this estimated demand 
hardening should not be a key factor in deciding whether to pursue Program D or E.  It is 
cost-effective to save this water over time, rather than leave the “waste” in the system so 
it can be saved during a future drought.  The District should consider revising its 
expectations of the effectiveness or the drought ordinance.  If it wants to save say 25 
percent on top Program D or E savings then it should ask customers for about 30% 
reductions so it will net about 25 percent on top of savings from Program D or E. 

 
 



May 29, 2009                                     Page 4 of 43                  Marin Municipal Water District    
 

Long-Term Program E Conservation Program Analysis Overview 
 

Thirty one conservation measures were analyzed and combined into two alternative programs of 
increasingly higher water savings and costs.  Figure ES-1 shows the projected savings from these 
programs, labeled Program D (the current approved Master Plan), and E (more aggressive).  The 
programs are defined and water savings tabulated for 2025 and 2030 in Table ES-1.  Water savings 
in 2025 and 2030 for Program E, including the future effects of the plumbing codes, is approximately 
6,047 acre-feet/year in 2025 and 6,553 acre-feet/year (AF/Yr) in 2030. The incremental savings of 
Program E over D, as shown in Table ES-1 are 1,057 AF/Yr and 1,168 AF/Yr in 2025 and 2030 
respectively. 

Figure ES-1 
Long Term Conservation Program Savings 
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Table ES-1 

Conservation Program Description and Future Water Savings 

Program Description 

2025 Water 
Savings with 

Plumbing 
Code, AF/Yr 

2030 Water 
Savings with 

Plumbing 
Code, AF/Yr 

Plumbing 
Code Only 

No Conservation beyond Plumbing Code  
(Revised to include new California Legislation requiring High 
Efficiency Toilets and Urinals in the year 2014.  Plumbing code 
water savings increased when compared to the May 8, 2007 
Technical Analysis) 

1,871 2,251 

D 

Program D is the same as described in May 8, 2007 Conservation 
Technical Analysis.    The water savings for Program D + 
Plumbing Code remained unchanged from the May 8, 2007 
Technical Analysis. 

4,990 
 

5,385 
 

E 
New Program E includes a total of 31 measures (includes AMS, 
Leak Repair, and revisions to 30 measures in Program D) + 
Plumbing Code 

6,047 6,553 

Difference 
Between 
Program 
D and E 

Comparison between Program D and Program E 1,057 1,168 
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Table ES-2 shows the relative cost-effectiveness of Program E.  Additional resources are required to 
reach the higher level of water savings.  The plumbing code is included for reference and represents 
the amount MMWD would save if there were no long-term conservation program.  Note that all 
Program E programs are cost-effective (benefit-cost ratio greater than 1.0) from the utility 
perspective and also from the community perspective (which includes both the utility and the 
customer costs and benefits).  The cost of water saved for MMWD is $437 per acre-foot excluding 
the cost of installation of AMS to $498 per acre-foot with a 40% AMS installation cost allocation to 
the conservation department.  Programs E would save enough water to more than meet the needs of 
projected future customers in the District through 2030 during normal water years. 
 

Table ES-2 
Cost Effectiveness of Alternative Programs 

Plumbing Code NA NA 7.04%  NA  NA  NA  NA  NA 68.7%

Program E 2.22 1.10 13.45%  $      43,655  $      72,463  $     116,117  $     15,526  $             437 131.4%

Plumbing Code +                       

Program E, No 

Cost of AMS

2.22 1.10 20.49%  $      43,655  $      72,463  $     116,117  $     15,526  $             437 200.1%

Plumbing Code +                    

Program E, 20% 

Cost of AMS

2.09 1.08 20.49%  $      46,871  $      72,463  $     119,334  $     18,277  $             467 200.1%

Plumbing Code +           

Program E, 40% 

Cost of AMS

1.96 1.05 20.49%  $      49,972  $      72,463  $     122,435  $     20,898  $             498 200.1%

Conservation 

Program

Water Utility             

Benefit-Cost 

Ratio

% of Water 

Needed for New 

Development 

(2005 to 2030)

Community           

Benefit-Cost 

Ratio

Present Value 

of  Water 

Utility Costs 

($1,000s)

Present Value 

of  Community 

Costs 

($1,000s)*

Five Year 

Utility Cost 

2009-2013 

($1,000s)

Utility Cost of 

Water Saved           

($/AF)

Total Water 

Savings as a % 

of Total 

Production in 

2030**

Present Value 

of  Customer 

Costs 

($1,000s)

 

*Includes customer energy savings at 2009 PG&E retail gas and electric rates, plus customer costs as 
well as utility costs and benefits 
**Percent of water saved for programs refer to demand with plumbing code 
 
Drought Measure Water Savings 

The analysis of the drought ordinance effectiveness and demand hardening made in the 2007 
Conservation Technical Analysis was extended to include the Revised Plumbing Code and Program 
E.  Key results from evaluating a simulated drought in 2025 are the following: 

� Plumbing Code (no additional conservation program) + 25% Drought Ordinance can reduce 
total demand 30.5 percent 

� Program D + 25% Drought Ordinance can reduce demand 36 percent 

� Program E + 25% Drought Ordinance can reduce demand 39 percent 

� Savings are diminished a small amount from the sum of Program Savings and the Drought 
Ordinance Savings if acting alone.  In other words program savings from Table ES-1 above 
cannot be added to the drought ordinance (25%) directly.  Combined savings are less. 

� The drought ordinance acting with Program D or E will result in an additional drought 
reduction of about 21 percent, rather than the planned 25 percent due to demand hardening.  
If MMWD desires to achieve a 25 percent reduction during a future drought and Program D 
or E is in place, then it should revise its ordinance and ask for about a 30 percent reduction so 
it will net about 25 percent (or be satisfied with 21 percent net savings). 
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These demand reductions should not be confused with reductions assumed in the MMWD 
Supply model, computed as necessary to balance supply and demand.  No inferences should be 
drawn about whether these simulated droughts would ever occur or whether the temporary 
demand reductions used in the MWM analysis would be adequate to balance supply and demand 
in such a future shortage. 
 
In summary long-term conservation from Program E can save significant amounts of water and is 
cost-effective for MMWD.  However, this program is very aggressive and since Program D has not 
yet been fully implemented, expansion of additional conservation should be considered carefully and 
done over a reasonable time period.  

 
INTRODUCTION AND PURPOSE 
 

The purpose of this report is to present an overview of the conservation evaluation process which 
has been completed for Marin Municipal Water District (MMWD).  The evaluation was 
performed on a total of 31 individual measures and an updated plumbing code.  The 2009 
Conservation Technical Analysis includes new technology and methods (such as Automatic 
Meter System/Infrastructure (AMS), Leak Detection) plus a review and revision of the 30 
measures evaluated for the 2007 MMWD Master Plan (10 Tier One measures, 9 Tier Two 
measures and 11 New Development measures).   Specifically the report includes an analysis of 
the following as requested by MMWD: 

1. Influence of new future plumbing requirements, taking effect in 2014  
2. AMS Meter and infrastructure installations  
3. System and customer leak detection (notification) and repair with Automated 

Metering System (AMS) 
4. Use AMS to enhance planned residential and commercial water surveys and 

tracking landscape water budgets 
5. Drought Ordinance review 
6. Review of 30 measures analyzed in the 2007 MMWD Conservation Master Plan 

 
The Tier One measures correspond to the 2006 California Urban Water Conservation Best 
Management Practices (CUWCC BMPs).  The conservation measures, where quantification is 
possible (BMP 1, 2, 3, 5, 6, 7, 9, and 14), were analyzed using the Least Cost Planning Decision 
Support System (DSS) Model.  The remaining BMPs (4, 8, 10, 11, 12, and 13) are of a 
qualitative nature or not applicable to MMWD and were not included in this analysis. The 
evaluation was also performed using the Least Cost Planning Decision Support System (DSS) 
Model on the Tier Two measures and potential New Development measures to make new single 
family homes, apartments, and businesses more water efficient. These conservation measures 
were then organized into programs showing benefits, costs, and water savings.  The conservation 
savings are based on a 10% to 50% market penetration for existing accounts and 100% for new 
development ordinances (account participation).  Only the new Program E will be discussed in 
detail in this report.  Programs B, C, and D were described in the 2007 report. 

It is possible to achieve lower or higher conservation savings than those stated in this report.  For 
example, the savings could be increased if (a) program length and/or resources are increased or 
decreased, or (b) different programs, other than those analyzed in the report(s), with higher 
savings are implemented (if new technology becomes available), or (c) if programs are 
redesigned to offer higher or reduced incentives (direct installation or higher rebate amounts can 
often increase participation, and lower incentive amounts often leads to a lower participation 
rate). 
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CONTENTS 
 

This technical report provides a general overview for the methodology, assumptions, and results 
for the conservation analysis. The following ten pieces of information are included in this report:  
 

1. Overview of Evaluation Process 
2. Revised Baseline Water Demands with and without the new plumbing fixture 

requirements (2014)  
3. Leak Detection and Repair with Automated Metering System (AMS) 
4. AMS Meter installations  
5. Comparison of Individual Conservation Measures 
6. Results of Conservation Program Evaluation 
7. Update on Drought Analysis and Demand Hardening  
8. Conclusions 
9. Attachment 1:  Assumptions for the Conservation Measures Evaluated 
10. Attachment 2:  Program E Annual Costs 2009 - 2030 

 
Each of these will be discussed in individual sections below.   
 
1. OVERVIEW OF EVALUATION PROCESS 
 
Long Term Conservation Evaluation Process 
 
Using the same evaluation process in 2009 as in 2007 water savings were estimated and costs for 
the measures were developed.  To review, benefits and costs were compared in a formal present 
value analysis and conclusions were drawn about which measures produce cost-effective water 
savings.  This process can be thought of as an economic screening process, shown in Figure 1.  
Packaging the best measures into alternative programs allows MMWD to consider what level of 
conservation is appropriate.  

 
Figure 1 

Evaluation Process 

 
 

Benefit-cost analysis has been used by many water agencies to evaluate and help select a 
water conservation measure best suited to local conditions.  This analysis requires a locale-
specific set of data, such as historical water consumption patterns by customer class, 
population projections, age of housing stock, and prior conservation efforts. 
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The following nine steps were used to implement the methodology by expanding upon the 
same DSS model used to prepare the demand projections. 

1. Develop baseline water use projections without the national plumbing code.  Projections 
cover each key customer category and are broken down into indoor end uses and outdoor 
end uses.  Note, the plumbing code refers to savings from the 1992 Energy Act; it is not 
the same as savings from BMP conservation.  The baseline water use projections 
(demand projections) for this project were matched to the 2005 Urban Water 
Management Plan (UWMP) forecasts created by MMWD, found in the Water Use 
Provisions section of the UWMP on Page 32.  The projections used in the DSS Model are 
shown in Table 2. 

2. Identify possible water conservation measures and screen the measures qualitatively to 
identify those that are applicable to the service area.  Develop appropriate unit water 
savings and cost factors for each measure. 

3. Estimate the affected customers (or number of accounts) for each conservation measure 
by dividing the measure's projected customers (or accounts) that implements the measure 
by the total service area customers (accounts).  This factor is called the market 
penetration or installation rate.  For this analysis 10% to 100% is assumed as shown in 
Attachment 1.  These individual penetration rates could be higher if more time and/or 
resources were dedicated to the program. 

4. Estimate total annual average and peak day water savings.  The water savings are 
computed by multiplying unit water savings, per measure, by the market penetration or 
installation rate (10% to 100% of accounts), and then multiplying by the number of units 
in a particular service area (such as dwelling units) targeted by a particular measure. 

5. Identify benefits to Marin Municipal Water District including potential reduction in 
imported water 

6. Quantify total benefits for each year in the planning period by multiplying average water 
savings for each measure by the computed value of the benefits. 

7. Determine initial and annual costs to implement the measures based upon pilot projects, 
local experience, and the costs of goods, services, and labor in the community.  This is 
multiplied by the number of units participating each year and then added to overall 
administration and promotion costs to arrive at a total measure cost, which may be spread 
over a number of years. 

8. Compare benefits and costs of measures by computing the present value of costs and 
benefits over the planning period. 

9. Compile and compare packages containing various new measures (for example, benefit-
cost ratios greater than 1.0 and significant water savings). 

 
2. BASELINE WATER DEMANDS WITH AND WITHOUT PLUMBING CODE 
 

Water demand projections were developed out to the year 2030 using the Least Cost Planning 
Water Demand Management Decision Support System (DSS) model.  This model incorporates 
information from the: 

• 2005 MMWD Urban Water Management Plan. 

• 2006 Water Management Report. 
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• 2000 and 2005-7 Census data and estimates. 

• 2007 MMWD Conservation Master Plan 

• 2007 Maddaus Water Management Conservation Technical Analysis 

• Data provided by MMWD staff including estimates for value of water saved, 
historical water use, past conservation efforts, and water system facilities. 

 
National Plumbing Code 
 
National law requires that for new construction after January 1, 1992 only fixtures meeting the 
following standards can be installed in new buildings: 

• Toilet – 1.6 gal/flush maximum 

• Urinals – 1.0 gal/flush maximum 

• Showerhead - 2.5 gal/min at 80 psi 

• Residential Faucets – 2.2 gal/min at 60 psi 

• Public Restroom Faucets - 0.5 gal/min at 60 psi 

Replacement of fixtures in existing buildings is also governed by the Federal Energy Policy Act 
that requires only devices with the specified level of efficiency (shown above) can be sold after 
January 1, 1994 for residential use and January 1, 1997 for commercial toilets.  Only efficient 
models can be legally sold by manufacturers to be placed in new structures or used as 
replacement parts for existing fixtures.  Natural replacement rates for toilets, urinals and 
showerheads used in this analysis were 3 to 4 percent per year (varying by fixture type). The net 
result of the plumbing code is that new buildings will be more efficient and old inefficient 
fixtures will slowly be replaced with new more efficient models.  The national plumbing code is 
an important piece of legislation and carefully taken into consideration when analyzing the 
overall water efficiency of a service area.   
 
In addition to the plumbing code the US Department of Energy regulates appliances such as 
residential clothes washers.  Regulations to make these appliances more energy efficient has 
driven manufactures to dramatically reduce the amount of water these efficient machines use.  
Generally horizontal axis washing machines use 30-50 percent less water than conventional 
models (which are still sold). We forecast a gradual transition to efficient clothes washers so that 
by 2020 this will be the only type of machines sold.  Given that machines last about 15 years 
eventually all machines in the MMWD area will be of this type. 
 

In October 2007, the California legislature passed a new requirement AB715, which mandates 
that by 2014 all toilets sold by manufacturers be High Efficiency Toilets (flushing at 1.28 gallons 
per flush or less) and all urinals be High Efficiency Urinals (flushing at 0.5 gallons per flush or 
less).  This new regulation was included in the plumbing code analysis for MMWD.  Shown 
below in Table 1 are the current requirements and possible future fixture requirements that may 
apply to MMWD. 
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Table 1 - Plumbing Fixture Legislation and Regulations 
.  

Plumbing Fixture Required by Plumbing 
Legislation and Regulations 

Possible Future 
Fixture 
Requirements 

Urinals 0.5 gpf by 2014 in California 1 pint per flush 

Residential Lavatory Faucets 2.5 gpm  0.5 gpm 

High Efficiency Toilets 1.28 gpf by 2014 in California              1.28 gpf 

gpf = gallons per flush;   gpm = gallons per minute 

 
Demand Forecasts without the Plumbing Code 
 

As mentioned previously, we matched the demand projections generated by MMWD in their 
Urban Water Management Plan for the years 2010 through 2025.  The projection in the UWMP 
was equated to our “without the plumbing/appliance code” projection.   
 

Demand Forecasts with the Plumbing Code 
 

We then used the DSS model as outlined by the Figure 2 to generate an additional projection 
“with the plumbing code” to take into account the plumbing fixture changes and appliance 
changes that are taking place since the enactment of the 1992 Energy Act and subsequent 
plumbing fixture legislation and regulations.  It is important to generate a demand projection “with 
the plumbing code” to currently determine the level of efficient fixtures in the service area.  For 
example, the “with the plumbing code” demand takes into account all of the toilets that have 
been changed from high flush volumes to the more efficient 1.28 gallons per flush model.  In 
addition new homes built since 1992 have these low flow fixtures in them and are added into the 
housing mix in the model.  This is a very important step that is taken to make sure that any water 
conservation measures undertaken by MMWD that overlap with the effects of the plumbing code 
are properly accounted for. 

Figure 2 below describes how the above listed items are incorporated into the flow of 
information in the DSS Model.   

Figure 2 
 DSS Model Overview 
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Graph of Revised Projected Baseline Demands  

Figure 3 shows the projection at five-year increments.  The graph shows projections for demand 
with and without the plumbing code through 2030.  The upper demand curve closely match those 
in the Urban Water Management Plan “Past, Current and Projected Water Use” shown in the 
Water Use Provisions section on page 32. The lower curve reflects the 2014 plumbing code 
changes described above and is lower than the baseline curve presented in the 2007 report. 

 

Table of Water Demand Projections  

Table 2 presents the water demands projection which includes the following: 

1. The water demand projections are based on the future population projections.  
2. The water demands in 2030 without plumbing code are the same as in the 2005 

Urban Water Management Plan. 
3. Projections were made with and without the plumbing codes.  
4. Projections shown in the below table are for potable water only.   

 
The plumbing codes and appliance standards will reduce 2030 demands 2,251 AF/Yr or 
approximately 6.5 percent (this is an increase of one percent from the 2007 analysis). We 
include these savings in the overall savings projected for MMWD.  Further reductions in 
demand due to conservation measures are calculated from an end use version of the 
demands “with plumbing code”. 
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Figure 3  
 Revised Baseline Average Day Water Use Projections for MMWD Potable System 
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Table 2 
Baseline Water Use Projections for MMWD Potable System 

 
Data Source for Projection Plumbing 

Code 
Water Production, (AF/Yr)* 

Residential Non-Residential 2005 2010 2015 2020 2025 2030 

2005 Urban Water 
Management Plan 

2005 Urban Water 
Management Plan 

Not Included 
     

31,018 
     

31,715 
     

32,752 
     

33,302 
     

33,792 
     

34,293  

2005 Urban Water 
Management Plan 

2005 Urban Water 
Management Plan 

Included 
     

31,018 
     

31,341 
     

31,894 
     

31,917 
     

31,920 
     

32,042  

*Total Water Production is potable only.   Demand without plumbing code; closely match demands in Urban Water 
Management Plan. Plumbing code included values revised from 2007 report. 

 
3.  LEAK DETECTION AND REPAIR WITH AUTOMATED METERING SYSTEM  
 
Maddaus Water Management interviewed MMWD Operations department staff to understand 
the current leak detection program and learn of any remaining conservation savings potential.  
MMWD staff provided data and an explanation of the current positions and responsibility of 
each leak detection crew.   During the summer of 2008, there were up to 20 identified leaks that 
were unable to be repaired due to the lack of staff availability.  The service crews are responsible 
for not only leak repairs but also installation of new services, service up sizing, hydrant 
installation and repairs.  
 
Figure 5 and Table 4 quantify the past ten year history of unaccounted for water (UFW) at 
MMWD.  UFW is the difference between water produced and water sold, expressed as a 
percentage of water produced. The low points on the graph of 7.2% and 8.9% were during the 
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two years MMWD had a proactive leak detection program (meaning that MMWD looked for 
leaks rather than just repair leaks that were reported).  The leak detection program was recently 
reinstated in the year 2008 following the adoption of the 2007 Marin Municipal Water 
Conservation Master Plan.  In 2008, the two crews have been very successful at identifying and 
repairing over 700 leaks on the MMWD system saving an estimated 375,000 gallons per day 
(0.375 mgd).   The typical stated industry goal is to have a UFW under 10%.  The goal of the 
MMWD aggressive program will be to reduce UFW below this 10% industry recommended 
goal. 

Figure 5  
MMWD 10 year History of Unnaccounted for Water (UFW) 

 

MMWD History of UFW 1998 to 2007
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Table 4 
MMWD 10 year History of Unnaccounted for Water (UFW) 

 

Year 
MMWD 

UFW 

1998 9.30% 

1999 11.80% 

2000 11.20% 

2001 9.40% 

2002 8.90% 

2003 7.20% 

2004 10.40% 

2005 11.70% 

2006 12.30% 

2007 10.90% 

Average 10.3% 
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Following multiple discussions and data analysis on UFW as shown above, MMWD staff agreed 
there is remaining potential water savings if a third crew was hired.  This third crew would be 
dedicated to repair only (rather than sharing their time amongst other activities other than leak 
repair).  The additional staff would allow the repair of leaks in a timely fashion.  Currently, with 
existing crews, leaks are scheduled for repair by severity of the leak and additional work load.  
At times there can be 5 to 10 leaks waiting for repair, occasionally that number can rise to as 
high as 15 to 20.  With the assistance of the MMWD staff, the following assumptions were 
created for Program E: 
 

• The savings goal from Program E would be to reduce unaccounted for water from 
10.7% as reported in the 2005 MMWD Urban Water Management Plan down to 
7.0%.  The 7.0% value was just under the actual UFW of 7.2% shown in Table 4 
during the year 2003 when MMWD last had a leak detection program. 

• Cost of a “dedicated leak repair crew” was provided to MWM and incorporated 
into the DSS model as Tier 1 - 3 (BMP 3 UFW Reduction).  The cost for the 
additional crew was added to the existing program budget to arrive at a total cost 
to run the leak detection program with a total of 3 crews. The incremental cost for 
a leak detection crew was provided by MMWD staff at approximately $145,000 
per year.  The annual cost includes a crew leader, heavy equipment operator, 
utility worker, labor worker, small service truck, small dump truck, and small 
excavator.  

• The Leak Detection program would be greatly assisted using the Automated 
Metering Systems (AMS) described in the next section.  The AMS system would 
enable the detection of more leaks and make it possible to efficiently maintain the 
7.0% UFW goal. 

 
4. AUTOMATED METERING SYSTEM (AMS) 
 
Maddaus Water Management interviewed MMWD Operations department staff to understand 
the feasibility of installing an automated metering system (AMS) for the MMWD service area.  
An AMS system includes both the meters and the communication hardware and data 
management software that creates a 2-way “fixed” network between advanced water meter and 
utility business system.  AMS allows the automated collection and distribution of information to 
both customers and the utility.  
 
A previous study on automatic metering systems was completed on September 5, 2007.  The 
study reviewed the 57,300 meters in service (report quoted number of meters in 2007, current 
meter total in 2009 is closer to 62,000 to 65,000) and concluded the meter accuracy of the system 
was between 93.88% and 96.66%.  This meter inaccuracy may cost MMWD between $1.2 
million and $2.2 million per year in lost revenue.  However, the AMS system is very expensive 
and according to the 2007 estimate will cost MMWD approximately $19.61 million dollars.     
 
MMWD has not yet made a decision on the AMS system, specifically the exact installation date and 
cost of the system that would be assigned to the conservation department.  Therefore, the exact direct 
cost was excluded from this conservation technical analysis except to run a few hypothetical 

                                                   
1 $19.6 Million cost for the AMS system was provide by MMWD and generated in 2007 by Mountain States Pipe 
and Supply, representing U.S. Metering and Technology. Cost elements include MMWD staff time, overhead and 
indirect costs, CEQA, reporting, etc. 
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scenarios to determine approximate cost / benefit ratios and cost of water saved.  At the request of 
MMWD, two scenarios were considered, a 20% and a 40% cost sharing for the conservation 
department (For example, the conservation department would fund 20% of the entire cost of the 
AMS system).  These scenarios are examples only, and not the actual costs of AMS assigned to 
conservation department.   
 
For these two scenarios it was assumed there would be a 3 year installation period starting in the 
year 2012 and concluding at the end of the year 2014.  The total cost of the AMS system 
provided by MMWD was approximately $19.6 Million as discussed earlier in this section.  As 
shown in Table 10, using the assumed parameters, the cost of Program E with a 20% cost share 
of AMS would have a cost of water saved of $467 / AF.  The present value cost of the entire 
program would be $47 Million.  Similarly using these assumed parameters, the cost of Program 
E with a 40% cost of AMS would have a cost of water saved of $498 / AF.  The present value 
cost of the entire program would be $50 Million.   
 
A few of the key benefits of the AMS system (that pertain to water conservation) listed in the 
MMWD study are the following: 

1. Real-time usage and monthly billing:  Current billing on 30-60 day cycles do 
not allow for customers to judge their individual water conservation efforts 
until after the billing cycle (60 days later).  In-home remote meter readouts 
would allow consumers to see their actual usage.  By providing multiple reads 
per day and posting the reads to the web on a daily basis, both the consumer 
and MMWD would be able to track conservation efforts such as a repair of a 
customer leak, or a change out to efficient equipment in real-time. 

2. Customer Large Water Leaks Written Off / Forgiven:  With an AMS system, 
thresholds for unusual usage can be individually set, and will alert MMWD 
immediately.  MMWD can be proactive in notifying the customers or 
dispatching a crew to avoid having to write off revenue as a result of the water 
leak.  The faster response at catching leaks early will help to reduce the UFW 
as discussed above in Section 3. 

3. Enhanced residential, commercial and landscape surveys and water budgets:  
The AMS system will enable staff to target customers for surveys that appear 
to have leaks on their property and/or use excessive amounts of water for 
irrigation or other purposes that could be reduced by better water 
management.  The surveys will show customers how they can save money on 
their water bill, enhancing their participation over conventional surveys 
without AMS. 
 

The 2007 AMS Study authors and MMWD Operations department staff recommended a pilot 
project to determine if the system is feasible for the service area.  It was recommended to do a 
residential area distant from MMWD headquarters (possibly Fairfax or Woodacre) that could be 
monitored closely.  This small system could be tested to ensure customer satisfaction, accuracy 
in data collection, and integrity with hilly terrain (MMWD service area has approximately 40% 
of its service area in hilly areas).   If it is concluded the pilot test is successful, then MMWD staff 
would recommend a three year meter and infrastructure installation program. 
 
MWM was directed by MMWD staff to incorporate this system into Program E measures 
starting in the year 2015, to allow system tests and ensure the system is fully functional.  Thus 
implementation of Program E requires an AMS system to be fully functional by 2015. The 
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individual conservation measures in Program E that benefit from the AMS system are BMP 1a 
and BMP 1b, Residential surveys (allows the conservation staff to target homes with existing 
leaks for surveys, BMP 3 Leak Detection as described above, BMP 5a water budgets can help 
with the aid of increased meter accuracy, BMP 9 commercial surveys (again allows conservation 
to target businesses that already appear to have a leak for a water survey), and Tier 2-10 AMS 
installation and customer leak notification. 
 
 
5. COMPARISON OF INDIVIDUAL CONSERVATION MEASURES 
 
Perspectives on Benefits and Costs 

The determination of the economic feasibility of water conservation programs depends on 
comparing the costs of the programs to the benefits provided.  The analysis was performed using 
the DSS model.  The DSS model calculates savings at the end-use level; for example, the model 
determines the amount of water a toilet rebate program saves in daily toilet use for each single 
family account.  For this evaluation, benefits are based the avoided costs of developing new 
sources of imported water for Marin Municipal Water District estimated to cost about $1,631 per 
acre-foot2.  At the request of MMWD, this cost of water was not changed for the 2009 
Conservation Technical Analysis.  The following text is included from the 2007 report to help 
the reader recall the methods used in the previous study.  Similar methods were used for in 2009 
analysis. 
 
Present value analysis is used to discount costs and benefits to the base year.  From this analysis 
benefit-cost ratios of each measure are computed.  When measures are put together in programs 
the interactions are accounted for by multiplying water use reduction factors together at the end 
use level.  A water use reduction factor is 1.0 minus the water savings, expressed as a decimal.  
This avoids double counting when more than one measure acts to reduce the same end use of 
water.   

Benefit-cost analysis can be performed from several different perspectives, based on who is 
affected.  For planning water conservation programs for utilities, the perspectives most 
commonly used for benefit-cost analyses include the utility and the community.  The "utility" 
benefit-cost analysis is based on the benefits and costs to the water provider.  The "community" 
benefit-cost analysis includes the utility benefit and costs together with account owner/customer 
benefits and costs.  These include customer energy benefits and costs of implementing the 
measure, beyond what the utility pays. 

The utility perspective offers two advantages for this analysis.  First, it considers only the 
program costs that will be directly borne by the utility.  This enables the utility to fairly compare 
potential investments for saving and supplying water.  Second, because revenue shifts are treated 
as transfer payments, the analysis is not complicated with uncertainties associated with long-term 
rate projections and retail rate design assumptions.  Revenue reductions, as a result of reduced 
water sales due conservation will be predictable and can be accommodated by adjusting utility water 
rates over time, as is current MMWD practice. Because it is the water provider’s role in developing 
a conservation plan that is paramount in this study, the utility perspective was primarily used to 
evaluate elements of the plan.   

                                                   
2 Daniel Carney, Marin Municipal Water District, December 2006 
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No evaluation perspectives are without shortcomings.  The principal weakness of the utility 
perspective is that it does not count the benefits accrued or costs incurred outside of the utility.  
Therefore another perspective is also used – the community perspective.  The community perspective 
is defined to include the utility costs and benefits and the customer costs and benefits.  Costs incurred 
by customers striving to save water while participating in conservation programs are considered, as 
well as the benefits received in terms of reduced energy bills (from water heating costs).  Other 
factors external to the utility, such as environmental effects, are not included in the benefit-cost 
analysis.  Because these external factors are often difficult to quantify, they are frequently excluded 
from economic analyses, including this one.   

Present Value Parameters 

The time value of money is explicitly considered.  The value of all future costs and benefits is 
discounted to 2005 (the base year) at the real interest rate of 3.0%.  The DSS model calculates 
this real interest rate, adjusting the current nominal interest rate (assumed to be approximately 
6.1%) by the assumed rate of inflation (3.0%).  Cash flows discounted at 3 percent are herein 
referred to as "Present Value" sums. 

Assumptions about Costs 

Costs were determined for each of the measures based on industry knowledge, past experience 
and data provided by MMWD.  Costs may include incentive costs, usually determined on a per-
participant basis; fixed costs, such as marketing; variable costs, such as the costs to staff the 
measures and to obtain and maintain equipment; and a one-time set-up cost.  The set-up cost is 
for measure design by staff or consultants, any required pilot testing, and preparation of materials 
that will be used in marketing the measure.  Measure costs were estimated for each year between 
2005 and 2030.  Costs were spread over the time period depending on the length of the 
implementation period for the measure.   

Lost revenue due to reduced water sales is not included as a cost because the conservation 
measures evaluated herein generally take effect over a span of time that is sufficient to enable 
timely rate adjustments, if necessary, to meet fixed cost obligations. 
 
Water Savings 

Data necessary to forecast water savings of measures include specific data on water use, 
demographics, market penetration, and unit water savings.  Savings normally develop at a 
measured and predetermined pace, reaching full maturity after the target market penetration is 
achieved.  This may occur three to ten years after the start of implementation, depending upon 
the implementation schedule.  
 
Conservation Measures Evaluated with the DSS Model 

Upon inspection of the overall list of new measures it became apparent that some measures could 
be combined and others could be separated into two categories as follows: 
 

• Measures that were voluntary and incentive based 

• Measures that were regulatory and applied to new development only 
 

This division was used to create two lists of measures that could be evaluated separately.  Tier 
Two targets various types of customers and offers a range of incentives to enhance participation.  
New Development measures were targeted at single family homes (including town homes and 
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condos), apartments and non-residential accounts as this category represents the largest category 
of new development with the most water savings potential. 
 
Table 5 summarizes the 10 Tier One measures, 10 Tier Two measures, and 11 New 
Development measures evaluated in the DSS Model for Program E.  The measure package was 
specifically designed to illustrate an increasing level of water savings for MMWD. 
 

The program is not intended to be rigid programs but rather to demonstrate the range in saving 
that could be generated if selected measures were run together.  In this step we account for the 
overlap in water savings (and benefits) and estimate combined savings and benefits from 
programs or packages of measures.   

Program E 

Program E builds on Program D and contains all Program D measures plus a revised 
unaccounted for water program and enhanced measures using AMS. Program E includes all 31 
analyzed conservation measures at high market penetrations of 30 to 50 percent range except for 
the New Development measures which are at 100% market penetration as they are ordinances for 
all new development.  Note that some measures are listed in two parts due the addition of AMS; 
the market penetration range of 30 to 50 percent is obtained by adding the two measures together 
(for example Tier 1a with and without AMS). Measures without AMS would be implemented 
until about 2015 when the AMS system is planned to be available and then these measures would 
be replaced by measures using AMS. Also note that measures that either saved a small amount of 
water or were not cost-effective (Benefit-Cost ratio less than 1.0 and a high cost of water saved) 
were included here so as to represent the highest water savings based on the all measures 
analyzed.   Some of the Tier Two measures are small programs in that the target number of 
accounts is very small.  Even though they appear to be relatively expensive from a measure point 
of view, their impact on the overall program costs and savings is relatively minor.  
 

Table 5 
Conservation Measures Included in Program E, Descriptions and Changes Made to 

Measures for Program E Only 

Description of 
Conservation 

Activity 

Measure 
Number 

Target 
Customer 
Category 

Measure Description 

BMP 1a - 
Residential Water 
Surveys-Indoor  

Tier 1 - 1 
SF, CONDO, 
MF 

This is the indoor component of indoor and outdoor water 
surveys for existing single-family and multifamily 
residential customers.  Normally those with high water 
use are targeted and a customized report is provided to 
homeowner.  Assumes program will switch to using the 
AMS system in the year 2015. 
 

BMP 1b - 
Residential Water 
Surveys-Outdoor 

Tier 1 - 2 
SF, CONDO, 
MF  

This is the outdoor component of indoor and outdoor 
water surveys for existing single-family and multifamily 
residential customers.  Normally those with high water 
use are targeted and a customized report is provided to 
homeowner. Assumes program will switch to using the 
AMS system in the year 2015. 
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Description of 
Conservation 

Activity 

Measure 
Number 

Target 
Customer 
Category 

Measure Description 

BMP 3 -   
UFW Reduction 
3.7%  

Tier 1 - 3 SYSTEM 

MMWD will hire a 3rd Leak detection and repair crew 
to increase efforts to find and repair leaks in the 
distribution system and take other actions (such as 
meter replacement) to reduce water losses.  A ten year 
program to reduce unaccounted for water from 10.7 to 
as low as 7.0 percent (variable) is proposed for this 
measure.  (This effort is greater than Program D which 
had a 3.0% UFW reduction down to 7.7 percent) 

BMP 5a - Landscape 
Water Budgets 

Tier 1 - 4 IRR 

90% - 100% of all irrigators of landscapes with separate 
irrigation accounts would receive a monthly or bi-
monthly irrigation water use budget. Assumes program 
will switch to using the AMS system in the year 2015. 

BMP 5b –  
Large Landscape 
Conservation Audits 

Tier 1 - 5 COM, INS 
All public and private irrigators of landscapes larger than 
one acre would be eligible for free landscape water audits 
upon request. 

BMP 6 - Washing 
Machine Rebate  

Tier 1 - 6 SF, CONDO 

Homeowners would be eligible to receive a rebate on a 
new water efficient clothes washer.  Water savings have 
been increased to account for more efficient machines 
available on the market.  Assume MMWD will rebate 
highest efficiency machines.  Program E extends washer 
rebates to the year 2015 with a goal of 1,400 washers per 
year.  (Program D concludes the washer rebate program 
in the year 2010). 

BMP 7 –  
Public Information 

Tier 1 - 7 SF, CONDO 

Public education would be used to raise awareness of 
conservation measures available to customers.  Programs 
could include poster contests, speakers to community 
groups, radio and television time, and printed educational 
material such as bill inserts, etc. 

BMP 9 - 
Commercial Water 
Audits  

Tier 1- 8 COM, INS 

High water use accounts would be offered a free water 
audit that would evaluate ways for the business to save 
water and money. Assumes program will switch to using 
the AMS system in the year 2015. 

BMP 14 –  
ULF Toilet 
Ordinance- Single 
Family 

Tier 1- 9 SF 

Homeowners would be required to replace an existing 
high volume toilet with a 1.6 gallon per flush efficient 
toilet when the name on the water account changes. 
Program concluded in the year 2007 and was replaced 
with a HET rebate program (See measure Tier 2-3), but 
savings continue from toilets replaced due to the 
ordinance for the life of the toilet.  DSS Model only has 
program active for the years 2006 and 2007. 

BMP 14 –  
ULF Toilet 
Ordinance- 
Multifamily 

 Tier 1- 10 MF 

Homeowners would be required to replace an existing 
high volume toilet with a 1.6 gallon per flush efficient 
toilet the when name on water account changes. Program 
concluded in the year 2007 and was replaced with an 
HET direct install program for RMF customers (See 
measure Tier 2-3), but savings continue from toilets 
replaced due to the ordinance for the life of the toilet.  
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Description of 
Conservation 

Activity 

Measure 
Number 

Target 
Customer 
Category 

Measure Description 

DSS Model only has program active for the years 2006 
and 2007. 

Rain Sensor Retrofit  Tier 2 - 1 SF, Condo 

Agency pays for the $40 rain sensor; homeowner has the 
option to pay for installation ($35).  Program start date 
changed to 2009 (was originally 2008) and extended 3 
years to the year 2015 (Program D concluded in the year 
2012). 

San Quentin Toilets Tier 2 - 2 
Existing  
Customers 
CII 

Toilet replacement at San Quentin. Replace a total of 
1,000 toilets over 5 years.  Entire program cost and 
administration was provided by the prison. Current 
completion date is sooner than planned and will finish in 
the year 2009 (Program D concluded in the year 2017). 

Residential High 
Efficiency Toilet 
Rebates 

Tier 2 - 3a SF, CONDO 

Provide an average of a $200 rebate or voucher for the 
installation of a high efficiency toilet (HET). Program 
will start with a rebate of $250, and then decrease to $150 
per toilet by the end of the program.  HETs are defined as 
any toilet to flush 20% less than ULFTs and include dual 
flush technology. Rebate amounts would reflect the 
incremental purchase cost.  Program was extended three 
years to conclude in the year 2019. 

CII  High Efficiency 
Toilets Rebates and 
Direct Install 

Tier 2 - 3b 

Existing 
Customers: 
MF & COM, 
INS 

Provide a $200 rebate or $300 direct installation of a high 
efficiency toilet (HET). Costs assume MMWD will use a 
contractor for this particular program. HETs are defined 
as any toilet to flush 20% less than ULFTs and include 
dual flush technology. Rebate amounts would reflect the 
incremental purchase cost. Program began in the year 
2008 and planned to continue until the year 2018. 

Homeowner 
Landscape Classes 
Intensive 

Tier 2 - 4 

Existing 
Customers: 
SF & 
CONDO 

Sponsor classes at stores where irrigation equipment is 
sold or other suitable venues on selection and installation 
of efficient plant material and irrigation equipment (drip 
irrigation, smart controllers, low volume sprinklers, etc.). 
This program began in 2008 and is currently known as 
the Bay Friendly Landscape Program.   

Coin-Op Washer 
Rebate  

Tier 2 - 5 
Existing 
Customers: 
MF 

Provide a $400 rebate for efficient coin-op washing 
machines to existing apartment complexes over a certain 
size with a common laundry room.   

Financial Incentives/ 
Rebates for 
Irrigation Upgrades  

Tier 2 - 6 

Existing 
Customers 
SF, CONDO, 
MF, CII, IRR 

For SF, CONDO, MF, CII, and IRR customers with 
landscape, provide for rebates towards the purchase and 
installation of selected types of irrigation equipment 
upgrade including low volume sprinkler heads, check 
valves, smart irrigation controllers, low water use plants, 
food producing plants, gray water and rain catchment 
systems. Rebate is up to $350 for residential accounts and 
up to $650 for mixed use accounts and up to $3,500 for 
dedicated irrigation accounts.  Assume average rebate 
claimed equates to $1,500 for non-Residential accounts. 
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Description of 
Conservation 

Activity 

Measure 
Number 

Target 
Customer 
Category 

Measure Description 

Hotel Retrofit 60% 
Market Penetration 

Tier 2 - 7 
Existing 
Customers: 
COM 

Following a free water audit, offer the hotel a rebate for 
equipment identified that would save water.  Provide a 
rebate schedule for certain efficient equipment such as 
air-cooled ice machines, steamers, washers, cooling 
towers, and spray rinse valves. 

CII Rebates to 
Replace Inefficient 
Equipment 

Tier 2 - 8 
Existing 
Customers: 
CII 

Provide a rebate for a standard list of water efficient 
equipment. Included would be x-ray machines, 
icemakers, air-cooled ice machines, steamers, washers, 
spray valves, efficient dishwashers, replace once through 
cooling, and add conductivity meters on cooling. 

Existing Commercial 
Urinals Intensive 

Tier 2 - 9 
Existing 
Customers: 
COM 

Rebate increased to $400 for existing buildings to 
encourage installation of 0.5 gal/flush urinals rather than 
the current standard of 1.0 gal/flush models.  The $400 
cost assumes some drain line height changes are required. 

Customer 
notification through 
AMS System 

Tier 2 - 10 ALL 

Install AMS system throughout the entire service area by 
2015.  Use the system to automatically and electronically 
notify customers of the presence of a leak on their 
property.  Assign one MMWD full-time staff person 
equivalent to perform email and telephone follow-up until 
leaks are repaired. 

Require Rain 
Sensors  

ND-1 

New 
Customers: 
SF, CONDO, 
MF, COM, 
INS 

Require-sensor or rain shut off devices with all new 
automatic irrigation system installations on new homes 
and buildings.  Ordinance start year changed from 2008 
to 2009.  Ordinance assumed to be initiated on July 1, 
2009. 

Smart Irrigation 
Controller 

ND-2 

New 
Customers: 
SF, CONDO, 
MF, COM, 
INS 

Require developers to provide the latest state of the art 
SMART irrigation controllers.  These SMART controllers 
have on-site temperature sensors or rely on a signal from 
a central weather station that modifies irrigation times at 
least weekly. Ordinance start year changed from 2008 to 
2009.  Ordinance assumed to be initiated on July 1, 2009. 

High Efficiency 
Toilets 

ND-3 

New 
Customers: 
SF, CONDO, 
MF, COM, 
INS 

Require developers to install a high efficiency toilet 
(HET).  HET are defined as any toilet to flush 20% less 
than an ULFT and include dual flush technology.  
Ordinance start year changed from 2008 to 2009.  
Ordinance assumed to be initiated on July 1, 2009. 

Dishwasher New 
Efficient 

ND-4 

New 
Customers: 
SF, CONDO, 
MF, COM, 
INS 

Require developers to install an efficient dishwasher 
(meeting certain water efficiency standards, such as 
gallons/load). Ordinance start year changed from 2008 to 
2009.  Ordinance assumed to be initiated on July 1, 2009. 

Clothes Washing 
Machine 
Requirement 

ND-5 

New 
Customers: 
SF, CONDO, 
MF, COM, 
INS 

Building departments would be responsible to ensure that 
an efficient washer was installed before new home or 
building occupancy. Ordinance start year changed from 
2008 to 2009.  Ordinance assumed to be initiated on July 
1, 2009. 
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Description of 
Conservation 

Activity 

Measure 
Number 

Target 
Customer 
Category 

Measure Description 

Hot Water on 
Demand 

ND-6 

New 
Customers: 
SF, CONDO, 
MF, COM, 
INS 

Require developers to equip new homes or buildings with 
a hot water on demand system such as those made by 
Metland Systems and others.  These systems use a pump 
placed under the sink to recycle water sitting in the hot 
water pipes to the water heater. Ordinance start year 
changed from 2008 to 2009.  Ordinance assumed to be 
initiated on July 1, 2009. 

High Efficiency 
Faucets and 
Showerheads 

ND-7 

New 
Customers: 
SF, CONDO, 
RMF, COM, 
INS 

Require developers to install lavatory faucets that flow at 
no more than 1.5 gpm, kitchen faucets at 2.2 gpm, 
showerheads at 2.0 gpm Ordinance start year changed 
from 2008 to 2009.  Ordinance assumed to be initiated on 
July 1, 2009. 

Landscape and 
Irrigation 
Requirements 

ND-8 

New 
Customers: 
SF, CONDO, 
MF, COM, 
INS 

Enforce a regulation that specifies that new homes or 
buildings be landscaped according to Bay Friendly 
Landscape principals, with appropriate irrigation systems.  
(Combines with Smart Controller listed above).  Goal is 
overall 25% in irrigation water use (measure ND-2 and 
ND-9 combined). Ordinance start year changed from 
2008 to 2009.  Ordinance assumed to be initiated on July 
1, 2009. 

MultiFamily 
Submetering 

ND-9 
New 
Customers: 
MF 

Require all new multi-family units to provide sub-meters 
on individual units.  To help reduce financial impacts on 
tenants, regulations would be adopted that specify 
acceptable methods of metering and billing. Ordinance 
start year changed from 2008 to 2009.  Ordinance 
assumed to be initiated on July 1, 2009. 

New CII Equipment ND-10 
New 
Customers: 
CII 

Offer reduced water and sewer connection fees to new 
facilities to install water efficient equipment in new 
facilities that goes above and beyond the building code 
requirements.  Model program after Santa Rosa's BAT 
program. Ordinance start year changed from 2008 to 
2009.  Ordinance assumed to be initiated on July 1, 2009. 

0.5 gal/flush Urinals 
in New Buildings 

ND-11 
New 
Customers: 
CII 

Require that new buildings be fitted with 0.5 gpf urinals 
rather than the current standard of 1.0-gal/flush models. 
Ordinance start year changed from 2008 to 2009.  
Ordinance assumed to be initiated on July 1, 2009. 

 

*Measures BMP 1a, 1b, 5a, 5b, 14, and Tier 2 3a and 3b, 5a and 5b are all counted as individual 
measures.  These measures were split for more accurate evaluation. 

Notes: ND = New Development.      T1 = Tier One 
T2 = Tier Two         SF = Residential Single Family 

 MF = Residential Multi Family greater than 5 units CONDO = Residential Duplexes and 3 or 4 units 
 CII = Commercial/Industrial/Institutional        IRR = Dedicated irrigation meters 
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Measure Assumptions, Unit Costs, Market Penetration 

Attachment 1 summarizes all the water savings and cost assumptions for each measure in 
Program E for MMWD.  Do note that the unit costs vary according to the type of account being 
addressed.  For example, a measure might cost a different amount for a residential single family 
account, than a residential multifamily account.   
 
Comparison of Individual Measures  
 
Tables 6 through 8 present results of conservation measure evaluation for Marin Municipal 
Water District.  Table 6 presents results for Tier One, Table 7 presents results for Tier Two and 
Table 8 presents results of New Development measures going forward from 2009.   

These tables show how much water the measures would save on a 30-year average basis, how 
much they would cost and what the benefit-cost ratios are if the measures were run on a stand-
alone basis, i.e. without interaction or overlap from other measures that might address the same 
end use(s).  Note that measures with benefit-cost ratios less than 1.0 are defined to be “not cost-
effective”.  Water savings are shown for 2025. Other key statistics are the cost of water saved in 
dollars per acre foot ($/AF), and the benefit-cost ratios.  Benefits and costs are defined below: 

• Utility benefits and costs:  those benefits and costs that the utility would receive or 
spend. 

• Community benefits and costs:  community benefits equal utility benefits plus 
customer energy (cost to heat water) benefits.  It is assumed hot water is heated 71 
percent by natural gas and 20 percent by electricity and 9 percent by other means. 
PG&E 2009 residential retail rates are used to compute benefits of customer hot water 
savings.  Community costs include utility and customer costs to implement measures. 

• Water Benefits:  based on the cost of not providing additional water for MMWD. 

• Costs for the utility:  include measure set-up, annual administration, and payment of 
rebates or purchase of devices or services as specified in the measure design. 

• Customer costs:  include costs of implementing the measure and maintaining its 
effectiveness over the life of the measure. 

• 2025 water savings:  measure average water savings achieved by 2025.  It is useful in 
comparing the relative water savings of the various measures. 

• First 5-year utility cost is the total money needed by MMWD to sponsor the program 
for the first 5 years. Included would be the cost of incentives, contracts, materials and 
utility staff.  Annual costs may be approximated by dividing the numbers by five. 

NOTE:  Individual measure water savings are not additive in Tables 6 through 8 due to measure 
overlap.   
 
The column headings in Tables 6 through 8 are defined as follows: 

• Water Utility Benefit-Cost Ratio = NPV of Utility of Benefits (based on reduced 
imported water) divided by NPV of Utility Costs (see above) 

• Total Community Benefit-Cost Ratio = NPV of Utility Benefits plus Customer 
Benefits (see above) divided by NPV of Utility plus Customer Costs (see above) where 
NPV = 30 year present value of annual costs discounted at 3 percent 
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• 2025 Water Savings (AFY) = measure average water savings (AF/Yr) where AF/Yr 
=acre feet per year 

• Cost of Savings per Unit Volume ($/AF) = NPV of Utility Costs divided by 30-year 
Average Water Savings * 365 where AF = acre feet 

• Five Years of Utility Costs (2009-2013) = sum of annual costs for period shown, 
undiscounted.  Note some programs do not start until 2015. 

• Five Years of Community Costs (2009-2013) = sum of annual costs for period shown, 
undiscounted.  Note some programs do not start until 2015. 

From Tables 6 through 8 the following observations can be made: 

• The most cost-effective Tier One measure is the landscape water budgets. 

• The most cost-effective Tier Two measure is the San Quentin Toilets, from the utility 
perspective as there was not direct cost for the program (the entire program was 
financed and managed by the prison).  When the customer costs are considered, as 
with the community benefit-cost ratio the measure still remains attractive. 

• The most cost-effective New Development measures are the High Efficiency Toilets 
for all new buildings, from the utility perspective.   

• For Tier Two conservation the high efficiency toilets, urinals, and landscape and 
irrigation requirements have low community benefit-cost ratios (which is less than 
one). This is due to the fact that the rebates for hardware are expensive compared to 
other programs. 

• Eight out of ten Tier One measures, Eight out of ten Tier Two measures, and all 
eleven of the New Development measures are cost effective from the utility 
perspective. In total, 27 of the 31 measures evaluated are cost-effective from the total 
community perspective. 

• Eight out of ten of the Tier One measures, six out of ten of the Tier Two measures 
and six out of eleven of the New Development measures are cost effective from the 
community perspective, indicating that all other measures have relatively high 
customer costs.  In total, 20 of the 31 measures evaluated are cost-effective from the 
total community perspective. 
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Table 6 
Tier One Conservation Measure Costs and Savings  

Tier One Conservation Measure 

Water 
Utility 

Benefit- 
Cost 
Ratio 

Total 
Commun

-ity 
Benefit-

Cost 
Ratio 

2025 
Water 

Savings 
(AF/Yr) 

Cost of 
Savings 
per Unit 
Volume 
($/AF) 

Five Year 
Utility Cost 
2009 - 2013 
Utility Cost 

($) 

Five Year 
Utility Cost 
2009 - 2013 

Total 
Community 

Cost 
($) 

T1-1 
BMP 1a  
Residential Water Surveys-
Indoor without AMS 0.79 1.44 NA $1,648 $451,114 $481,188 

 
BMP 1a  
Residential Water Surveys-
Indoor with AMS 1.22 2.22 89.1 $710 

Program 
begins in 

year 2015 

Program 
begins in 

year 2015 

T1-2 
BMP 1b  
Residential Water Surveys-
Outdoor without AMS 0.84 0.81 0.0 $1,542 $439,147 $453,786 

 
BMP 1b  
Residential Water Surveys-
Outdoor with AMS 1.27 1.23 92.8 $678 

Program 
begins in 

year 2015 

Program 
begins in 

year 2015 

T1-3 
BMP 3  
UFW Reduction 3.7%  4.16 4.16 1147.0 $244 $2,191,147 $2,191,147 

T1-4 
BMP 5a 
Landscape Water Budgets 
without AMS 6.79 6.79 NA $182 $272,997 $272,997 

 
BMP 5a  Landscape Water 
Budgets with AMS 

9.72 9.72 395.9 $88 

Program 
begins in 

year 2015 

Program 
begins in 

year 2015 

T1-5 
BMP 5b  Large Landscape 
Conservation Audits 0.57 0.17 2.4 $1,766 $27,208 $89,995 

T1-6 
BMP 6  
Washing Machine Rebate  5.93 8.31 214.6 $172 $431,656 $962,924 

T1-7 
BMP 7  
Public Information 1.58 2.52 155.0 $672 $798,180 $798,180 

T1-8 
BMP 9  
Commercial Water Audits 
Without AMS 1.95 0.91 90.6 $511 $784,459 $2,353,377 

 
BMP 9  
Commercial Water Audits 
With AMS 1.44 0.65 190.1 $572 

Program 
begins in 

year 2015 

Program 
begins in 

year 2015 

T1-9 
BMP 14   
ULF Toilet Ordinance- 
Single Family 76.56 38.28 58.0 $15 

Program 
ended in 

year 2007 

Program 
ended in 

year 2007 

T1-10 
BMP 14  
ULF Toilet Ordinance- 
Multifamily 204.52 102.26 19.9 $5 

Program 
ended in 

year 2007 

Program 
ended in 

year 2007 
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Table 7 
Tier Two Conservation Measure Costs and Savings 

Tier Two Conservation Measure 

Water 
Utility 

Benefit- 
Cost 
Ratio 

Total 
Commun

-ity 
Benefit-

Cost 
Ratio 

2025 
Water 

Savings 
(AF/Yr) 

Cost of 
Savings 
per Unit 
Volume 
($/AF) 

Five Year 
Utility Cost 
2009 - 2013 
Utility Cost 

($) 

Five Year 
Utility Cost 
2009 - 2013 

Total 
Community 

Cost 
($) 

T2-1 Rain Sensor Retrofit  

2.82 1.54 

No 
savings 
in 2025 
due to 

measur
e life of 

10 years $413 $227,618 $417,300 

T2-2 San Quentin Toilets 
No 

Utility 
Cost 7.21 72.9 

No Utility 
Cost 

No Utility 
Cost  $250,000 

T2-3a 
Residential High 
Efficiency Toilet Rebates 0.83 0.45 263.4 $1,188 $3,608,402 $6,629,808 

T2-3b 
CII High Efficiency 
Toilets Rebates and 
Direct Install 1.91 1.91 227.3 $507 $1,399,277 $1,399,277 

T2-4 
Homeowner Landscape 
Classes Intensive 4.89 0.16 29.6 $197 $85,139 $2,639,316 

T2-5 
 

Coin-Op Washer Rebate 
 3.54 5.54 43.8 $278 $184,595 $369,190 

T2-6 
Financial Incentives/ 
Rebates for Irrigation 
Upgrades  0.59 0.25 489.5 $1,563 $4,687,613 $12,013,551 

T2-7 
Hotel Retrofit 60% 
Market Penetration 10.95 7.28 56.5 $85 $43,892 $114,120 

T2-8 
CII Rebates to Replace 
Inefficient Equipment 3.29 1.30 29.4 $283 $76,080 $193,126 

T2-9 
Existing Commercial 
Urinals Intensive 0.65 0.53 22.5 $1,484 $240,128 $292,903 

T2-10 
Customer notification 
through AMS System 

1.43 0.14 103.6 $611 

Program 
begins in 

year 2015 

Program 
begins in 

year 2015 
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Table 8 
New Development Conservation Measure Costs and Savings 

New Development Conservation 
Measure 

Water 
Utility 

Benefit- 
Cost 
Ratio 

Total 
Commun

-ity 
Benefit-

Cost 
Ratio 

2025 
Water 

Savings 
(AF/Yr) 

Cost of 
Savings 
per Unit 
Volume 
($/AF) 

Five Year 
Utility Cost 
2009 - 2013 
Utility Cost 

($) 

Five Year 
Utility Cost 
2009 - 2013 

Total 
Community 

Cost 
($) 

ND-1 
Rain-sensor shut off 
device on irrigation 
controllers  17.00 3.40 41.9 $53 $22,331 $111,654 

ND-2 
Smart Irrigation 
Controller 25.14 0.67 69.9 $36 $25,170 $940,459 

ND-3 
High Efficiency Toilet 
(HET) 51.83 0.94 65.8 $19 $25,170 $1,390,822 

ND-4 
Dishwasher New 
Efficient 4.56 0.81 12.7 $200 $25,170 $757,402 

ND-5 
Clothes washing 
machines requirement 
for new residential 32.62 2.73 89.6 $28 $25,061 $936,371 

ND-6 Hot Water on Demand  27.40 1.13 69.6 $33 $23,005 $1,194,153 

ND-7 
High efficiency faucets 
and showerheads 22.55 7.62 62.6 $40 $25,170 $179,397 

ND-8 
Landscape and 
irrigation requirements 17.59 0.08 48.9 $52 $25,170 $5,516,904 

ND-9 
MultiFamily 
Submetering 43.42 10.00 26.2 $21 $5,534 $49,810 

ND-10 New CII Equipment 24.86 5.02 36.3 $37 $13,241 $119,172 

ND-11 
0.5 gal/flush urinals in 
new buildings 4.33 0.59 6.0 $217 $13,186 $97,573 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



May 29, 2009                                     Page 28 of 43                  Marin Municipal Water District    
 

6. RESULTS OF CONSERVATION PROGRAM EVALUATION 
 
Figure 6 shows annual average water savings for the revised plumbing code and Programs D and 
Program E for the years 2005 to 2030. 

Figure 6 
Conservation Measure Programs - Annual Water Conservation Savings 
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Table 9 and 10 present key evaluation statistics compiled from the DSS model.  Assuming all 
measures are successfully implemented, projected water savings for 2015 and 2030 in acre-feet 
are shown, as are the costs of achieving this reduction. Table 9 excludes the $19.6 Million cost of 
installing AMS.  Table 10 shows two hypothetical scenarios of a 20% and 40% cost share 
allocated to the conservation department of installing AMS. 

The costs are expressed three ways.   

1. Total present value over the 30-year period,  

2. The money utilities would need to budget in the first five years (2009-2013) to get new 
programs underway,  

3. The cost of water saved.  These costs include costs to complete Tier One measures, as 
needed.  Cost of water saved is presented two ways, just for the utility and for the 
community (customer plus utility). 

These cost parameters are derived from the annual time stream of utility, customer and 
community costs.  The annual costs for Program E are shown in Attachment 2 for three 
scenarios, without the cost of the AMS system, 20% cost share of the AMS system, and 40% 
cost share of the AMS system by the conservation department. 

The water savings are expressed as a percentage of the projected 2030 demand.  The last column 
indicates the percentage of the new water demand for 2030 that each program could fill.  The 
new water needed by new customers over the next 25 years is the difference between 2005 
demand of 31,018 AF/Yr and 2030 demand 32,042 AF/Yr with the plumbing code.   The new 
water needed for MMWD by 2030 is 1,024 AF/Yr (Water needed for new development is for the 
years 2005 to 2030 which covered the entire study period). 
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Table 9 
Comparison of Long-Term Conservation Programs - Costs and Savings   

Without the Cost of the Installation of the AMS System 
 

Plumbing Code NA               858            1,872                2,251               2,251 NA 7.0% NA NA NA NA NA NA 68.7%

Program E 2.22            3,389            4,175                4,302               2,940               1,362 13.5%  $    43,655  $    72,463  $  116,117  $ 15,526  $      437  $    1,163 131.4%

Plumbing Code + 

Program E
2.22            4,247            6,047                6,553               5,191               1,362 20.5%  $    43,655  $    72,463  $  116,117  $ 15,526  $      437  $    1,163 200.1%

Total Water 

Savings as a 

% of Total 

Production 

in 2030*

Present 

Value of  

Water Utility 

Costs 

($1,000s)

Present 

Value of  

Community 

Costs 

($1,000s)

Five Year 

Utility 

Cost 2009-

2013 

($1,000s)

Community 

Cost of 

Water 

Saved           

($/AF)

% of Water 

Needed for 

New 

Development 

(2005 to 2030)

Present 

Value of  

Customer 

Costs 

($1,000s)

Utility Cost 

of Water 

Saved           

($/AF)

Conservation 

Program

Water Utility             

Benefit-Cost 

Ratio

2025 Water 

Savings    

(AF/Yr)

2030 Water 

Savings    

(AF/Yr)

2030 Indoor 

Water Savings    

(AF/Yr)

2030 Outdoor 

Water Savings 

(AF/Yr)

2015 Water 

Savings    

(AF/Yr)

 
 
 

• Present Value is determined using an interest rate of 3% 

• Cost of water saved is present value of water utility cost divided by total 30-year water savings. 

• Five Year Cost for all above programs is 2009 to 2013 

• *  % of water saved refers to the demand with the plumbing code 

• Community Cost = Customer Cost plus Utility Cost 

Table 10 
Comparison of Program E Long-Term Conservation Programs 

AMS with Cost share of 20% and 40% 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Notes:  

• Present Value is determined using an interest rate of 3% 

• Cost of water saved is present value of water utility cost divided by total 30-year water savings. 

• Community Cost = Customer Cost plus Utility Cost 

 

Notes:  

Plumbing Code + 

Program E,   No 

Cost of AMS

2.22  $      43,655  $      72,463  $        116,117  $              437  $           1,163 

Plumbing Code + 

Program E, 20% 

Cost of AMS

2.09  $      46,871  $      72,463  $        119,334  $              467  $           1,189 

Plumbing Code + 

Program E, 40% 

Cost of AMS

1.96  $      49,972  $      72,463  $        122,435  $              498  $           1,220 

Conservation 

Program

Water Utility             

Benefit-Cost 

Ratio

Utility Cost of 

Water Saved           

($/AF)

Community 

Cost of Water 

Saved           

($/AF)

Present Value 

of  Water 

Utility Costs 

($1,000s)

Present Value 

of  Customer 

Costs 

($1,000s)

Present Value of  

Community 

Costs ($1,000s)
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Figure 7 shows how marginal returns change as more money is spent to achieve higher water 
savings.  As the figure shows the cost versus saving curve is starting to decline after Program B.  
This means that the added cost of going from that Program C and D will save less water per unit 
expenditure.  In other words there are diminishing returns when the curve starts to flatten out as 
Tier Two measures are added to the program.  Then going from Program D to Program E the 
curve increases, showing that the savings increment Program E provides is more cost effective 
than other increments, with the exception of the increment from Program A to B.  The 
attractiveness of Program E is of course related to the use of an AMS system.  The cost of the 
AMS system is not included in Figure 7 for Program E at the request of MMWD.  It was 
assumed the AMS system would be funded by departments other than conservation. The exact 
dollar figure for AMS system for the conservation department is unknown at this time, and 
therefore was not included. 

Figure 7 
Present Value of Utility Costs versus Cumulative Water Saved in 2030 
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8. DROUGHT ANALYSIS AND DEMAND HARDENING 

The goal of this section is to update the evaluation made in the 2007 Technical Memorandum of 
the effectiveness of MMWD’s existing drought ordinance in a future year, after the 
implementation of a long-term conservation program.  In the prior memorandum Programs B and 
D were evaluated.  In this memorandum Program E is added and Program D is retained for 
comparison.  In addition to the drought analysis, the demand hardening phenomenon was 
evaluated. The assumed end use reductions were not changed from those shown in Table 9 of the 
prior 2007 memorandum. 

Background 

MMWD’s existing drought ordinance is a two-stage reduction program.  Stages are triggered as 
water supply (reservoir storage) declines to certain specified threshold levels.  For example, 
when storage falls below 50,000 AF on April 1st a 10 percent rationing is initiated.  If storage 
falls below 40,000 AF on April 1st then a 25 percent rationing is initiated.  In the past water use 
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reductions in drought periods have been achieved by effective public information programs 
combined with water rate increases.  MMWD customers have an excellent record of achieving 
even more water savings than had been requested or targeted. 

 
Drought Measure Analysis 
 
Figure 8 shows the estimated impact of a simulated two-year drought occurring in 2025, 
rebounding gradually by 2028, on projected annual average demand through 2030.  The graph of 
demand without plumbing code is included for reference and matches the demand projection 
found in the 2005 MMWD Urban Water Management Plan.  If the drought ordinance is triggered 
in 2025 and the public is requested to make a 25 percent demand reduction, demand is projected 
to drop close to 25 percent.  Our forecast of this reduction was made with an end use model and 
assumed customer reductions, considering the customer’s ability to reduce water use.  It will 
drop more if a long-term conservation program is in place at the time the drought occurs.  The 
combined reduction of Program D and the drought ordinance is forecasted to be about 36 
percent.  The more aggressive Program E would cause a demand reduction of about 39 percent 
under these conditions.  These simulated reductions in this report were made to study the impact 
of demand hardening only. They should not to be confused with demand reductions computed by 
the MMWD Supply model to balance supply and demand during a repeat of past droughts.  
 
Table 11 shows the combined water savings of the long-term and drought program operating 
together.  If a simulated drought occurs in 2025 the drought ordinance will save not 25% but 
rather 4 to 4.3 percent less. Said in other terms, the ordinance would only save from 21 to 20.7 
percent if the drought ordinance works in conjunction with Program D or E instead of on its own 
with no conservation program.  This occurs because some of the end uses have been reduced by 
the conservation program and there is less water available for a temporary demand reduction 
during a drought.  In our opinion this estimated demand hardening should not be a key factor in 
deciding whether to pursue Program D or E.  It is cost-effective to save this water over time, 
rather than leave the “waste” in the system so it can be saved during a future drought. MMWD 
should consider revising its expectations of the effectiveness or the drought ordinance.  If it 
wants to save say 25 percent on top Program D or E savings then it should ask customers for 
about 30% reductions so it will net about 25 percent on top of savings from Program D or E. 
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Figure 8 
Simulated Drought Water Savings 
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Table 11 
Drought Water Savings with Long-Term Program in Place and Amount of Demand Hardening 

Scenario 

Program 
Savings 

Only in 2025, 
(AF/Yr) 

Program + 
Drought 

Ordinance 
Savings in 2025, 

(AF/Yr) 

Percentage 
Reduction 

in 2025 Relative 
to Demand w/o 
Plumbing Code 

(%) 

Demand 
Hardening, 
(Value in 

Bold Type) 
(%) 

Demand without 
Plumbing Code + 

Drought Ordinance 
0 8,447 25% 

0 

Baseline Demand 
+ Plumbing Code 

1,872 --- 5.5% 
--- 

Baseline Demand 
+ Drought Ordinance 

--- 9,739 
30.5% 

 

25+5.5=30.5 
minus 30.5 = 

0.0 

Program D 
 

5,035 
--- 14.9% 

--- 

Program D  
+ Drought Ordinance 

--- 12,136 35.9% 
25+14.9=39.9 
minus 35.9= 

4.0 
Program E  6,046 --- 17.9% --- 

Program E  
+ Drought Ordinance 

--- 13,036 
38.6% 

 

25+17.9=42.9 
minus 

38.6=4.3 
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9. CONCLUSIONS  

Relative Savings and Cost-Effectiveness of Programs  

Marin Municipal Water District’s service area has relatively high portion of residential water use 
and a significant amount of outdoor water use.  Consequently, residential conservation programs 
produce the most savings.  MMWD’s service area is not a heavy manufacturing sector so the 
conservation potential in the nonresidential sector is relatively low.  The amount of new growth 
forecasted for MMWD’s area is relatively low so measures directed at new development produce 
relatively small savings.  Because of the high avoided cost of new water, water conservation 
programs are very cost-effective. Overall conclusions are:  

1. As requested by MMWD, Maddaus Water Management researched adding an additional crew 
for Leak Repair and separately the installation and implementation of an Automated 
Metering System (AMS).  One of the goals of the AMS system would be to find leaks and 
assist with residential and commercial water audits.  Both of these items appear to be good 
ideas that MMWD can consider in the future to create additional water savings.  According to 
this study results, adding an additional crew dedicated to Leak Repair can save an additional 
200 AF/yr (when compared to Program D that has two leak detection crews).  After the 
installation of an AMS system the Leak detection notification (Tier 2 – 10) will save an 
additional 100 AF/yr. 

 
2. The change in California plumbing code requiring 1.28 gallon per flush High Efficiency 

Toilets (HETs) and 0.5 gallon per flush urinals by the year 2014 increases savings 306 AF/yr 
in 2025 (367 AF in 2030).  The new legislation was signed by the Governor in October 2007 
and therefore was not included in the May 8, 2007 Conservation Technical Analysis. 

 
3. Program E saves 1,057 AF/Yr more water than Program D in the year 2025 (1,168 AF/Yr 

more in the year 2030).  Water savings estimates assume the installation of the AMS system 
is complete by the end of the year 2014. 

  
4. The cost of Program E has a cost of water saved of $437 / AF (without the cost of the 

installation of the AMS).  The present value utility cost of the entire program is $44 Million.  
This total cost does include some historical costs back to the year 2006 and concludes at the 
end of the study period in the year 2030. These costs do not include the installation of the 
AMS system as the cost, timing, and other parameters have not been decided by MMWD at 
this time.  Additionally, the AMS is not planned to be entirely funded out of the MMWD 
conservation budget. 
 
 

5. MMWD has not yet made a decision on the AMS system, specifically the exact installation 
date and cost of the system that would be assigned to the conservation department.  
Therefore, the exact cost was excluded from this conservation technical analysis except to 
run a few hypothetical scenarios to determine approximate cost / benefit ratio and cost of 
water saved.  At the request of MMWD, two scenarios were considered, a 20% and a 40% 
cost sharing for the conservation department (For example, the conservation department 
would fund 20% of the entire cost of the AMS system). For these two scenarios it was 
assumed there would be a 3 year installation in the years 2012, 2013 and 2014.  The total cost 
of the AMS system provided by MMWD was approximately $19.6 Million.  Using these 
parameters, Program E with a 20% cost share of AMS would have a utility cost of water 
saved of $467 / AF.  The present value utility cost of the entire program would be $47 
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Million.  Similarly using these assumed parameters, Program E with a 40% cost of AMS 
would have a utility cost of water saved of $498 / AF.  The present value utility cost of the 
entire program would be $50 Million.   

 
6. Program D measure assumptions (program length and market penetration rates) were 

reviewed with the MMWD Staff.  Adjustments were made to each measure such that 
MMWD staff is comfortable with the targeted number of activities at this time.  Rain water 
catchments and gray water systems were added as eligible items under existing Tier 2 – 6 
Financial Incentives for Irrigation Upgrades program.  Apart from the measure savings listed 
in Key Finding No. 1, the revisions to the other existing measures and use of the AMS 
system saves a total of approximately 750 AF/yr in 2025 and 850 AF/yr in 2030. 

 
7. MMWD has made great progress in building a strong foundation for a large conservation 

program (hiring staff, creating new programs, etc.) in a relatively short amount of time.  
However, Program D is not yet fully operational at this time.  Not all of the projected budget 
and staff has been committed as of April 2009.  Based on this fact, it is too soon to tell 
whether water savings goals for Program D will be reached.  Several years of monitoring 
Program D including the number of actual program participants and their actual water 
savings would increase confidence in the ability to forecast higher savings from increased 
efforts. 

 
8. An update on the assessment of the drought ordinance effectiveness if Program E is 

implemented was made.   The combined savings (average year) from Program D and E from 
a simulated drought in 2025 are 36 and 39 percent reduction respectively.  

 
9. If a simulated drought occurs in 2025 the drought ordinance will save not 25% but rather 

4 to 4.3 percent less. Said in other terms, the ordinance would only save from 21 to 20.7 
percent if the drought ordinance works in conjunction with Program D or E instead of on 
its own with no conservation program.  This occurs because some of the end uses have 
been reduced by the conservation program and there is less water available for a 
temporary demand reduction during a drought.  In our opinion this estimated demand 
hardening should not be a key factor in deciding whether to pursue Program D or E.  It is 
cost-effective to save this water over time, rather than leave the “waste” in the system so 
it can be saved during a future drought.  The District should consider revising its 
expectations of the effectiveness or the drought ordinance.  If it wants to save say 25 
percent on top Program D or E savings then it should ask customers for about 30% 
reductions so it will net about 25 percent on top of savings from Program D or E. 

 

ATTACHMENTS  
 
Attachment 1  Assumptions for the Measures Evaluated in the DSS Model.  

All of Attachment 1 assumptions do not include the hypothetical 20% and 40% 
cost share of AMS. 

Attachment 2   Annual Costs for Programs E for years 2009 to 2030
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Attachment 1 
Assumptions for Tier One Measures Evaluated for Program E in the DSS Model 

 
 

Applicable Customer Classes SF/CONDO/MF SF/CONDO/MF SF/CONDO/MF SF/CONDO/RMF System IRR IRR

Included in Program Package (Program E) E E E E E E E

Applicable End Uses Indoor Indoor Outdoor Outdoor UFW Irrigation Irrigation

Water Use Reductions For Targeted End Uses 5% 7% 10% 12% Outdoor, 35% Leakage 3.7% 15% 20%

Evaluation Start Year 2006 2015 2006 2015 2009 2006 2015

Evaluation End Year 2014 2035 2014 2035 2035 2014 2035

Average Annual Interventions for Years Progam is 

Running

553 SF, 34 CONDO, 

16 RMF

554 SF, 36 CONDO,             

17 RMF

553 SF,             34 CONDO, 

16 RMF

554 SF,           36 CONDO, 

17 RMF NA 118 IRR 124 IRR

Planned Interventions By End of Program (Accounts)

4,967 SF,                                   

301 CONDO,                   

143  RMF

11,590 SF,                       

748 CONDO,                        

355 MF

4,967 SF,                                   

301 CONDO,                   143  

RMF

11,590 SF,                       

748 CONDO,                        

355 MF NA 1,063 2,154

Participating Accounts % (Market Penetration Goal,%)* 10% 22% 10% 22% See comment 81% 154%*

Measure Life (years) 7 10 7 10 Permanent 10 15

Utility Unit Cost for SF/CONDO accounts, $/unit 120.00$                   120.00$                            120.00$                                 120.00$                                NA - -

Utility Unit Cost for MF accounts, $/unit 120.00$                   120.00$                            120.00$                                 120.00$                                NA - -

Utility  Cost - - - -

 $510,600 Per Year 2009 

to 2011, $420,144 Per 

Year 2011 to 2035 $150/account $50/account

Customer Unit Cost. $/unit 10.00$                     10.00$                              5.00$                                     5.00$                                   -  $                          -    $                                             -   

Annual Utility Admin & Marketing Cost, % of total 

annual cost 25% 25% 25% 25% NA 15% 10%

Affected Units accounts accounts accounts accounts NA  Irrigation accounts  Irrigation accounts

Comments

BMP complete for 

RMF, but MMWD 

has elected to 

continue to offer 

surveys to RMF 

customers.

MMWD currently plans to 

run RMF surveys  in the 

future.  $10 customer cost 

assumed because all major 

items inspected during 

surveys have a rebate or 

offer in other programs.  

$120 cost is a mixture of in 

house and contracted out 

audits

MMWD currently plans to run 

RMF surveys in the future. 

$120 utility cost is a mixture 

of in house and contracted out 

audits. The $5 customer cost is 

assumed because all major 

items inspected during surveys 

have a rebate or offer in other 

programs.  If during the 

survey, MMWD recommend a 

irrigation system upgrade, the 

customer costs would be 

covered under the Financial 

Incentives for Irrigation 

Upgrades, please see measure 

Tier 2-6.  

MMWD currently plans to 

run RMF surveys in the 

future. $120 utility cost is a 

mixture of in house and 

contracted out audits. The $5 

customer cost is assumed 

because all major items 

inspected during surveys 

have a rebate or offer in 

other programs.  If during 

the survey, MMWD 

recommend a irrigation 

system upgrade, the 

customer costs would be 

covered under the Financial 

Incentives for Irrigation 

Upgrades, please see 

measure Tier 2-6.  

10-year program to 

reduce UFW to 7.0%, 

then annual maintenance

Budgets without the 

assistance of AMS 

System using the 

current plan review 

process to create 

budgets. MMWD 

staff changed cost to 

$150 per account 

based on actual cost 

using current 

methods

Budgets with assitance of AMS 

System. The market penetration 

of 154% is due to the measure 

life.  MMWD must repeat account 

budgets to keep them current. 

Based on using fully automated 

processes to produce and 

distribute budgets.  Please change 

to $50 based on future methods 

using automated budget 

calculation and transfer methods.

BMP 5a Water Budgets w/AMS

BMP 3 Leak Detection 

and Repair Dedicated 

3rd Crew

BMP 1a Residential 

Audits with AMS

BMP 1a Residential 

Audits without 

AMS

BMP 1b Residential Audits 

with AMS

BMP 1b Residential Audits 

without AMS

BMP 5a Water 

Budgets without 

AMS

 
 

SF = Residential Single Family      NRSF = New Single Family Homes   CONDO = Duplexes and 3 or 4 units 

MF = Residential Multi Family 5 or more unites   COM / BUS= Commercial     IND = Industrial     
IRR = Dedicated irrigation meters      INS = Public, buildings / grounds owned by the Water Utility or City           
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BMP 6 BMP 7 

Washer Rebates Public Education

Applicable Customer Classes COM/INS SF/CONDO SF/CONDO COM/INS COM/INS SF/MF

Included in Program Package (Program E) E E E E E E

Applicable End Uses Irrigation Laundry All All All Toilet

Water Use Reductions For Targeted End Uses 15% 51% 15% 12%

15% all uses, and 35% 

on external leaks 60%

Evaluation Start Year 2006 2006 2006 2006 2015 2006

Evaluation End Year 2035 2015 2035 2014 2035 2007

Average Annual Interventions for Years Progam is 

Running 15 COM,        2 INS 1,328 SF, 81 CONDO

50% of all customers 

each year. 25,542 SF, 

1,678 CONDO

70 COM,        5 

INS 74 COM,        6 INS NA

Planned Interventions By End of Program (Accounts) 261 COM, 37 INS

1,410 rebates per year for 

10 years. 14,100 rebates by 

end of the program

766,253 SF, 48,540 

CONDO 560 COM, 42 INS 1,562 COM, 118 INS 5,250 SF, 204 MF

Market Penetration Goal, %

7.2% COM, 13.5% 

INS 25% 100% 16% 42%

Equals service 

change rate

Measure Life (years) 10 Permanent 2 Permanent Permanent Permanent

Utility Unit Cost for SF/CONDO accounts, $/unit - 125.00$                             5.00$                        - - -

Utility Unit Cost for MF accounts, $/unit - - - - - -

Utility  Cost $300/account - - 1,000.00$             1,000.00$                      -

Customer Unit Cost. $/unit 1,500.00$                200.00$                             - 2,000.00$             2,000.00$                      125.00$                   

Annual Utility Admin & Marketing Cost, % of total 

annual cost 30% 30% 25% 50% 50%

$15,600 per year SF, 

$2,000 per year MF

Affected Units

Assume applies to 

large landscape 

accounts per dwelling unit per dwelling unit CII accounts CII accounts per toilet

Comments

 Audits focus on 

educating contractors 

in basic irrigation 

scheduling and 

management 

practices. Renew 

audits in 2016 and 

2026 due to 10 year 

measure life

BMP 6 complete, but 

continue to 2015.  Lowered 

penetration rate to 1,400 

per year based on current 

MMWD program goals, but 

increased length of 

program to 2015

 On-going public 

education effort 

including billing 

notices, advertising 

and marketing, press 

releases, and other 

public outreach 

methods. 

Program ends in 

2014, to allow a 

switch 

toconducting CII 

Audits with the 

help of information 

from AMS in year 

2015.

Start in 2015 after 

installation of AMS.  

Assume internal MMWD 

audit costs.

Ordinance was 

changed to be a HET 

rebate program in the 

year 2007.

BMP 9                                   

CII Audits w/AMS

BMP 14                         

Toilet Ordinance

BMP 5b Water 

Audits

BMP 9                        

CII Audits   

without AMS 

Attachment 1 
Assumptions for Tier One Measures Evaluated for Program E in the DSS Model 

 
SF = Residential Single Family      NRSF = New Single Family Homes   CONDO = Duplexes and 3 or 4 units 
MF = Residential Multi Family 5 or more unites   COM / BUS= Commercial    IND = Industrial     
IRR = Dedicated irrigation meters      INS = Public, buildings / grounds owned by the Water Utility or City   
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Measure T2 - 1 T2 - 2 T2 - 3a T2 - 3b T2 - 4 T2-5

Rain Sensor Retrofit San Quentin Toilets

Residential High 

Efficiency Toilet 

Rebates

CII High Efficiency 

Toilet Direct Install + 

Rebates

Homeowner Landscape 

Class

Coin-Op Washers 

Rebate

Applicable Customer Classes SF, CONDO CII Existing SF, CONDO MF, COM, INS SF, CONDO MF (5 or more units)

Included in Program Package (Program E) E E E E E E

Applicable End Uses Irrigation Toilets Toilet End Use Toilet End Use External Laundry

Water Use Reductions For Targeted End Uses 9% 54% 54% 54% 5% 51%

Evaluation Start Year 2009 2008 2007 2008 2008 2008

Evaluation End Year 2015 2009 2019 2019 2017 2017

Average Annual Interventions for Years Progam is Running 1,022 SF, 63 CONDO 333 toilets per year for 3 years

1,175 SF,                       

72 CONDO

79 MF, 46 COM and 4 

GOV

17 classes per year, 30 attendees 

per class 37 accounts, 75 washers

Planned Interventions By End of Program (Accounts)

7,152 SF,                                   

439 CONDO 1,000 toilets total

15,274 SF,                                   

941 CONDO

 944 MF, 556 COM and 

48 GOV

170 classes over 10 years 

starting in 2009

373 accounts, 745 washers 

(assumes an average of 2 

washers per account)

Market Penetration Goal By End of Program, % 14% NA 30%

63% RMF, 16% COM, 

18% INS 5% 25%

Measure Life, years 10 Permanent Permanent Permanent Permanent Permanent

Utility Unit Cost for SF/CONDO accounts, $/unit 40.00$                                         -- 200.00$                       -$                               1,000.00$                                 -$                                 

Utility Unit Cost for MF accounts, $/unit -- -- -$                             300.00$                          -$                                         400.00$                            

Utility Unit Cost for non-Res accounts, $/unit -- -$                                                       -$                             300.00$                          -$                                         -$                                 

Customer Unit Cost. $/unit  $                                         35.00  $                                                 250.00 150.00$                       -$                               

 $500 Condo,                                             

$1,000 SF'  $                            500.00 
Annual Utility Admin & Marketing Cost, % of total annual 

cost 10% 0% 25% 15% 10% 25%

Affected Units dwelling unit NA dwelling unit account account account

Comments

Admin and Marketing cost 

decreased to 10% as MMWD 

plans to combine the Rain Sensors 

with Program BMP 1b (External 

Water Surveys).  Extended 

program to 2015. Cost of regular 

unit is $14, cost of wireless unit is 

$43.  Assume average cost of $40.

No cost to MMWD, toilets were 

purchased and program entirely run by 

San Quentin.  $250 is for labor of 

installation of the toilet.  The toilets have 

been purchased already.

Added Commerical and 

Institutional categories 

in year 2009.  Start a 

rebate for $250 then 

decrease to $150 by end 

of program.  Assume 

rebate average of $200.

Direct Install program 

Added Commerical and 

Institutional categories in 

year 2009.  Cost is $315 

per toilet for direct install.  

Rebate cost is $200.  Drop 

from admin cost from 

25% to 15% MMWD 

Contract out.

Assume $1,000 per class for 30 

students per class.  Bay Friendly 

Landscape Progam. 

Administrative costs include 

staff time to coordinate with 

teaching contractors.

Higher efficiency machines 

save an average of 51% 

more water than 

conventional top loading 

machines

Attachment 1 
Assumptions for Tier Two Measures Evaluated for Program E in the DSS Model 

 

 

SF = Residential Single Family      NRSF = New Single Family Homes   CONDO = Duplexes and 3 or 4 units 
MF = Residential Multi Family 5 or more unites   COM / BUS= Commercial     IND = Industrial     
IRR = Dedicated irrigation meters      INS = Public, buildings / grounds owned by the Water Utility or City   
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Measure T2 - 6 T2 - 7 T2-8 T2 - 9 T2 - 10

Financial Incentives for 

Irrigation Upgrades
Hotel Retrofit

CII Rebates to Replace 

Inefficient Equipment

Existing High Efficiency 

Urinal Replacement

Install AMS and Leak 

Detection Customer 

Notification

Applicable Customer Classes SF, CONDO, MF, CII, IRR COM Existing COM Existing, INS COM Existing SF, CONDO, MF, COM, INS 

Included in Program Package (Program E) E E E E E

Applicable End Uses Irrigation Indoor uses Process End Use COM Urinal Internal and External Leakage

Water Use Reductions For Targeted End Uses 15% 20% 35% 77% 25%

Evaluation Start Year 2007 2008 2008 2007 2015

Evaluation End Year 2025 2022 2022 2025 2030

Average Annual Interventions for Years Progam is Running

681 SF, 115 Condo, 130 MF, 10 

COM, 49 IRR, 54INS 72 rooms per year 24 COM, 2 INS 54 COM, (or 108 urinals)

769 SF, 24 MF, 50 CONDO, 57 

COM, 4 INS

Planned Interventions By End of Program (Accounts)

12,941 SF, 2,812 Condo, 1,035 

MF, 2,462 COM, 929 IRR, 186 

INS

1076 rooms (60% of total of 1,802 rooms 

in MMWD Service Area) 358 COM, 27 INS

1,025 Accounts. Assume 

average of  2 unrinals per 

account, total of 2056 

urnial replacements by 

end of program

12,306 SF, 375 MF, 789 

CONDO, 891 COM, 67 INS

Market Penetration Goal By End of Program, % SF 25%, Non-SF 65% 60% 10% 20%

Measure Life, years Permanent 0 permanent 0 10

Utility Unit Cost for SF/CONDO accounts, $/unit 350.00$                                       -$                                                       -$                             -$                            50.00$                                 
Utility Unit Cost for MF accounts, $/unit 1,500.00$                                    -$                                                       -$                             -$                            200.00$                               
Utility Unit Cost for non-Res accounts, $/unit 1,500.00$                                    100.00$                                                 500.00$                       400.00$                          200.00$                                   

Customer Unit Cost. $/unit  $                                    1,500.00 200.00$                                                 1,000.00$                    100.00$                          500.00$                                   

Annual Utility Admin & Marketing Cost, % of total annual 

cost 25% 25% 25% 10% 10%

Affected Units account per room per account

Assume 2 unrinals per 

CII Account.  Assume 
urinals make up 25% of 

the total CII toilet 
fixtures (Koeller & 

Company, July 2005). per account

Comments

Measure expanded to include gray 

water and rain catchment systems, 

low water use plants and food 

producing plants.  Program length 

extended to the year 2025

Approximately 1802 rooms in MMWD 

service area.  Assume the $100 average 

cost per room can replace various pieces 

of equipment.  The cost is only an 

average to arrive at resonable budget per 

hotel.  Small 2 bedroom hotel, budget 

would be $200.  Large 50 room hotel, 

budget would be $5,000.

Added institutional 

category

Increased due to 

Plumbing code change.  

Marketing done by 

manufacturers who do 

installations.  Customer 

cost assumes some drain 

line height change.

Cost is to call or e-mail 

customers if there is a leak.  

Will be as automated as 

possible by a computer 

program, use 1 full time staff 

person. Cost will be 

approximately $100,000 per 

year.

Attachment 1 
Assumptions for Tier Two Measures Evaluated for Program E in the DSS Model  

 

 

SF = Residential Single Family      NRSF = New Single Family Homes   CONDO = Duplexes and 3 or 4 units 

MF = Residential Multi Family 5 or more unites   COM / BUS= Commercial     IND = Industrial     
IRR = Dedicated irrigation meters      INS = Public, buildings / grounds owned by the Water Utility or City   
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Measure ND 1 ND 2 ND 3 ND 4 ND 5 ND 6

Require Rain Sensors
Require Smart Irrigation 

Controllers

Require High 

Efficiency Toilets

Require Efficient 

Dishwashers
Require Clothes Washers

Require Hot 

Water on Demand

Applicable Customer Classes

New SF, New Condo, 

New MF, New CII

New SF, New Condo, New 

MF, New CII

New SF, New 

Condo, New MF, 

New CII

New SF, New 

Condo, New MF, 

New CII

New SF, New Condo, New 

MF, New CII

New SF, New 

Condo, New MF, 

New CII

Included in Program Package (Program E) E E E E E E

Applicable End Uses Irrigation Irrigation Toilet end use Diswasher end use Clothes Washer end use

Faucet and shower 

end use

Water Use Reductions For Targeted End Uses 9% 15% 50 to 55% 34% 50% 14.2 gpd per house

Evaluation Start Year 2009 2009 2009 2009 2009 2009

Evaluation End Year 2030 2030 2030 2030 2030 2030

Planned Interventions By End of Program (Accounts) 100% of new 100% of new 100% of new 100% of new 100% of new 100% of new

Market Penetration Goal By End of Program, % 100% of new 100% of new 100% of new 100% of new 100% of new 100% of new

Measure Life, years permanent permanent permanent permanent permanent permanent

Utility Unit Cost for SF/CONDO accounts, $/unit 12.50$                          12.50$                             12.50$                 12.50$                   12.50$                                 12.50$                   

Utility Unit Cost for MF accounts, $/unit -$                              -$                                 -$                     -$                      -$                                     -$                      

Utility Unit Cost for non-Res accounts, $/unit -$                              -$                                 -$                     -$                      -$                                     -$                      

Customer Unit Cost. $/unit 55.00$                          500.00$                           300.00$               400.00$                 500.00$                                700.00$                 

Annual Utility Admin & Marketing Cost, % of total annual 

cost 10% 10% 10% 10% 10% 10%

Affected Units account account account account account account

Comments

Attachment 1 
Assumptions for New Development Measures Evaluated for Program E in the DSS Model 

 

SF = Residential Single Family      NRSF = New Single Family Homes   CONDO = Duplexes and 3 or 4 units 

MF = Residential Multi Family 5 or more unites   COM / BUS= Commercial     IND = Industrial     
IRR = Dedicated irrigation meters      INS = Public, buildings / grounds owned by the Water Utility or City  
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Measure ND 7 ND 8 ND - 9 ND - 10 ND - 11

Require High Effiency 

Faucets & 

Showerheads

Require Landscape and 

Irrigation Requirements

Require Multi 

Family 

Submetering on 

New Accounts

Reqire Install New 

CII Equipment for 

Reduced 

Connection Fee

Require 0.5 Gal/flush 

Urinals in Bldgs.

Applicable Customer Classes

New SF, New Condo, 

New MF, New CII

New SF, New Condo, New 

MF, New CII

Apartments     (5 

or more units) New CII New CII

Included in Program Package (Program E) E E E E E

Applicable End Uses

Faucet and shower end 

use Irrigation Indoor Com Process Com Urinal

Water Use Reductions For Targeted End Uses 15% 10% 0% 25% 65 to 75%

Evaluation Start Year 2009 2009 2009 2009 2009

Evaluation End Year 2030 2030 2030 2030 2030

Planned Interventions By End of Program (Accounts) 100% of new 100% of new 100% of new 100% of new 100% of new

Market Penetration Goal By End of Program, % 100% of new 100% of new 100% of new 100% of new 100% of new

Measure Life, years Permanent Permanent Permanent Permanent Permanent

Utility Unit Cost for SF/CONDO accounts, $/unit 12.50$                          12.50$                             -- -$                      -$                                     

Utility Unit Cost for MF accounts, $/unit -$                              -$                                 -$                     -$                    -$                                 
Utility Unit Cost for non-Res accounts, $/unit -$                              -$                                 100.00$               100.00$                 50.00$                                 

Customer Unit Cost. $/unit 50.00$                          3,000.00$                         $            1,000.00 1,000.00$              400.00$                                

Annual Utility Admin & Marketing Cost, % of total annual 

cost 10% 10% 25% 25% 25%

Affected Units account account account account account

Comments $100 inspection fee $100 inspection fee $50 inspection fee

Attachment 1 
Assumptions for New Development Measures Evaluated for Program E in the DSS Model 

 
 

 

SF = Residential Single Family      NRSF = New Single Family Homes   CONDO = Duplexes and 3 or 4 units 

MF = Residential Multi Family 5 or more unites   COM / BUS= Commercial     IND = Industrial     
IRR = Dedicated irrigation meters      INS = Public, buildings / grounds owned by the Water Utility or City  
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Attachment 2 
Program E Annual Costs 2009-2030,  
No Installation of AMS System Cost 

 
 Program E by Cost Category ($1,000s) 

Year Utility Customer Community 
2009 $3,293 $5,096 $8,389 
2010 $3,298 $5,100 $8,433 
2011 $3,108 $5,678 $8,820 
2012 $3,020 $5,579 $8,721 
2013 $3,028 $5,586 $8,736 
2014 $3,036 $5,592 $8,750 
2015 $3,126 $6,499 $9,763 
2016 $3,063 $5,122 $8,326 
2017 $2,906 $4,805 $7,852 
2018 $3,074 $4,696 $7,911 
2019 $3,078 $4,700 $7,919 
2020 $2,064 $4,092 $6,298 
2021 $2,064 $3,963 $6,169 
2022 $2,061 $3,944 $7,036 
2023 $2,038 $3,907 $6,977 
2024 $2,041 $3,910 $6,982 
2025 $2,043 $3,912 $6,987 
2026 $1,107 $2,457 $3,627 
2027 $1,106 $2,459 $3,628 
2028 $1,106 $2,460 $3,630 
2029 $1,107 $2,461 $3,632 
2030 $1,114 $2,462 $3,634 
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Attachment 2 
Program E Annual Costs 2009-2030,  
20% AMS System Installation Cost 

 
 Program E by Cost Category ($1,000s) 

Year Utility Customer Community 
2009 $3,293 $5,096 $8,389 
2010 $3,298 $5,100 $8,399 
2011 $3,018 $5,678 $8,695 
2012 $4,330 $5,579 $9,910 
2013 $4,338 $5,586 $9,924 
2014 $4,346 $5,592 $9,938 
2015 $3,126 $6,499 $9,626 
2016 $3,063 $5,122 $8,185 
2017 $2,906 $4,805 $7,711 
2018 $3,074 $4,696 $7,770 
2019 $3,078 $4,700 $7,778 
2020 $2,064 $4,092 $6,157 
2021 $2,064 $3,963 $6,027 
2022 $2,061 $3,944 $6,004 
2023 $2,038 $3,907 $5,945 
2024 $2,041 $3,910 $5,950 
2025 $2,043 $3,912 $5,955 
2026 $1,107 $2,457 $3,565 
2027 $1,106 $2,459 $3,564 
2028 $1,106 $2,460 $3,566 
2029 $1,107 $2,461 $3,568 
2030 $1,114 $2,462 $3,576 
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Attachment 2 
Program E Annual Costs 2009-2030,  
40% AMS System Installation Cost 

 
 Program E by Cost Category ($1,000s) 

Year Utility Customer Community 
2009 $3,293 $5,096 $8,389 
2010 $3,298 $5,100 $8,399 
2011 $3,018 $5,678 $8,695 
2012 $5,640 $5,579 $11,220 
2013 $5,648 $5,586 $11,234 
2014 $5,656 $5,592 $11,248 
2015 $3,126 $6,499 $9,626 
2016 $3,063 $5,122 $8,185 
2017 $2,906 $4,805 $7,711 
2018 $3,074 $4,696 $7,770 
2019 $3,078 $4,700 $7,778 
2020 $2,064 $4,092 $6,157 
2021 $2,064 $3,963 $6,027 
2022 $2,061 $3,944 $6,004 
2023 $2,038 $3,907 $5,945 
2024 $2,041 $3,910 $5,950 
2025 $2,043 $3,912 $5,955 
2026 $1,107 $2,457 $3,565 
2027 $1,106 $2,459 $3,564 
2028 $1,106 $2,460 $3,566 
2029 $1,107 $2,461 $3,568 
2030 $1,114 $2,462 $3,576 
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Understanding MCE’s GHG Emission Factors – Calendar Year 2012 
 
Summary 
A key environmental metric for the MCE program is the greenhouse gas (GHG) emissions profile of the MCE 
supply portfolio.  This paper describes the methodology used to calculate GHG emissions rates for the MCE 
program.  Based on this methodology, the calendar year (CY) 2012 GHG emissions rates for the MCE supply 
portfolio and retail service options are as follows: 
 
Light Green Service (50% Renewable): 380  lbs CO2e/MWh (CY 2011 = 389 lbs CO2e/MWh) 
Deep Green Service (100% Renewable): 0 lbs CO2e/MWh (CY 2011 = 0 lbs CO2e/MWh) 
Total MCE Portfolio:   373  lbs CO2e/MWh (CY 2011 = 374 lbs CO2e/MWh) 
  
Background 
A key tenet of MCE’s mission, and a charter objective of the agency, is to reduce energy related greenhouse gas 
emissions through the development and use of various clean energy resources.  As such, MCE has committed to 
assembling a power supply portfolio that not only exceeds the renewable energy content offered by the 
incumbent utility, Pacific Gas & Electric Company (PG&E), but also provides customers with a “cleaner” energy 
alternative, as measured by a comparison of the portfolio GHG emission rate (or emission factor) published by 
each organization.  This comparison will be performed on an annual basis in consideration of each utility’s most 
recently published emission factor.  Due to typical timelines affecting the availability of such information, the 
current comparison (in this case, a comparison focused on CY 2012) will generally reference PG&E data that relates 
to utility operations occurring 12 to 24 months prior to the current calendar year.  This waiting period is necessary 
to facilitate the compilation of final electric energy statistics (e.g., customer energy use and renewable energy 
deliveries) and to allow sufficient time for data computation, review, and audit before releasing such information 
to the public.  For example, PG&E’s 2012 emission factor was recently published in February 2014 – this is the most 
current available emission factor for PG&E.  Going forward, the timeline associated with PG&E emission factor 
availability is not expected to change.  However, MCE may choose to release subsequent annual emission statistics 
(for CY 2013 and beyond) as information becomes available, which may precede PG&E’s timeline – following 
PG&E’s publication of annual emission statistics, MCE will complete an emission rate comparison.  For purposes of 
this document, the aforementioned emission factor comparison will focus on the 2012 calendar year.   

In each calendar year, MCE will endeavor to procure GHG-free energy supplies in sufficient quantities to ensure 
that MCE provides its customers with an electric energy supply that generates fewer GHG emissions per megawatt 
hour than the incumbent utility.1  The noted future purchases of GHG-free energy supplies will be based on 
reasonable projections of PG&E’s emission rate, which will take into consideration planned increases in 
Renewables Portfolio Standard procurement obligations and other publicly available discussions of PG&E’s 
planned procurement activities and/or projections.  Through this ongoing process, MCE will facilitate the 
procurement (and delivery) of energy supplies that generate fewer GHG emissions per megawatt hour than the 
incumbent utility. 

                                                           
1 MCE will complete such purchases to the extent that available GHG-free energy products will not necessitate out-
of-cycle rate adjustments or impose material budgetary impacts.  If such consequences would result from the 
incremental procurement of GHG-free energy products, MCE will seek Board approval prior to engaging in related 
transactions. 
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About Emission Rates 
Portfolio emission rates reflect the proportionate use of various fuel sources and resource types within a utility’s 
supply portfolio.  To the extent that selected resources emit GHGs while producing electric energy, such resources 
will increase the utility’s portfolio emission factor (above zero).  Conversely, the inclusion of resources that do not 
emit GHGs will reduce the utility’s portfolio emission factor.  In general, renewable energy resources, which use 
fuel sources like wind and sunlight (solar), have been identified as non-polluting or GHG-free.  Similarly, 
hydroelectric and nuclear generators, which do not involve GHG-emitting combustion processes, are also 
considered to be non-polluting or carbon-neutral (i.e., the net emissions impact associated with electric power 
production is less than or equal to the status quo).  Consistent with its adopted Integrated Resource Plan, MCE 
does not engage in procurement transactions with nuclear generating facilities and will rely exclusively on 
renewable energy resources and hydroelectricity to ensure delivery of a comparatively cleaner energy supply.2   

Because of widely varying opinions and computations focused on the environmental impacts associated with 
specific generating technologies, it is important to identify an industry-accepted standard when determining the 
emission impacts attributable to generating facilities included within a utility’s supply portfolio.  To avoid the 
potential for perpetual policy and accounting changes that could result from the use of ad hoc (and potentially 
inaccurate) emission calculations for certain generating resources, MCE decided to incorporate statistics prepared 
by the California Air Resources Board’s (CARB) when determining emissions associated with its energy supply 
portfolio.  In particular, CARB’s published emission rate for unspecified sources, or “system power”, provides an 
unbiased, publicly available reference that can be incorporated in instances where specific generating sources 
cannot be identified.  With regard to the aforementioned emission rate for unspecified sources, CARB has assigned 
a rate of 0.428 metric tonnes carbon dioxide equivalent per megawatt hour (MT CO2e/MWh), or 943.58 pounds 
CO2e/MWh (lbs CO2e/MWh).  This emission rate can be referenced in section 95111(b)(1) of CARB’s February 
2014 update to the Regulation for the Mandatory Reporting of Greenhouse Gas Emissions: 
http://www.arb.ca.gov/cc/reporting/ghg-rep/regulation/mrr-2013-clean.pdf.  Application of standards 
such as this will facilitate an “apples to apples” comparison of emission factors posted by MCE and other electric 
utilities, including PG&E.      

MCE has also joined The Climate Registry, “a nonprofit collaboration among North American states, provinces, 
territories and Native Sovereign Nations that sets consistent and transparent standards to calculate, verify and 
publicly report greenhouse gas emissions into a single registry.”  Through its membership, MCE has access to the 
policies, procedures and GHG accounting guidelines endorsed by this organization and can incorporate such 
guidelines when determining its portfolio emissions factor.  Furthermore, for certain MCE customers that are also 
members of The Climate Registry, MCE has prepared the attached Emission Factor Certification template, which 
can be used by these customers when completing voluntary reporting efforts to The Climate Registry.  Looking 
ahead, MCE will continue to update (and post on its website) this certification template so that it can be readily 
accessed and used by MCE customers.    

Calculating GHG Emissions from Unspecified Sources 
Not all electric energy purchases are associated with specific generating facilities.  Many industry contracts identify 
the use of “system power,” a term of art that is regularly used in the utility industry to define electric energy that is 
produced and delivered to the grid by various generating resources not under contract with particular buyers, 
instead of specific generating facilities.  Such delivery arrangements provide increased flexibility for energy sellers 
which often results in reduced energy prices for buyers.  While there are certain economic and operational 

                                                           
2 Conversely (and according to its September 2013 Power Content Label bill insert), PG&E’s published 2012 power 
mix included 21% nuclear generation. 
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efficiencies that may relate to the use of system power, there are also complications that can surface when 
attempting to quantify GHG emissions associated with energy production from unspecified generating sources.  
Because many load-serving entities (LSEs) within California rely heavily on the use of system power to fulfill their 
respective service obligations (for example, PG&E’s 2012 Power Content Label indicated the delivery of 21% of 
total supply from unspecified sources), it is important to identify an emission factor for such deliveries that can be 
referenced by LSEs when compiling emission statistics.  As previously noted, CARB has established an emission 
factor for unspecified generating sources to facilitate GHG calculations and reporting associated with the use of 
system power and power purchases from generation “portfolios,” which do not create direct relationships 
between specific electric generators and energy buyers.  MCE staff previously engaged CARB in discussions and 
email exchanges to confirm the appropriate use of this emission rate for all unspecified/system power purchases; 
CARB advised MCE to use this published emission factor when determining GHG emissions associated with such 
purchases.  Based on MCE’s review, CARB did not update the aforementioned emission factor in its current 
(February 2014) version of the Regulation for the Mandatory Reporting of Greenhouse Gas Emissions.  MCE will 
continue to monitor this item and will update its future emission factor calculations in consideration of any 
adjustments that may be made by CARB to this statistic. 
 
Identification of a credible, publicly available system power emission factor is particularly relevant for MCE, which 
relies on the use of system power to meet some of its customers’ non-renewable energy requirements.  CARB’s 
emission factor for unspecified sources has been applied by MCE when determining total emissions associated 
with system power purchases.  It is also noteworthy that PG&E appears to have applied a similar factor when 
calculating emissions associated with unspecified generating sources. 
 
Determination of MCE’s Total Portfolio Emission Factor 
For the 2012 calendar year, MCE’s supply portfolio was heavily weighted towards non-carbon emitting resources.  
In fact, over 60% of MCE’s energy supply was attributable to various renewable energy and hydroelectric 
purchases, which do not emit GHGs.  The following table summarizes MCE’s aggregate energy purchases, which 
includes both Light Green and Deep Green sales volumes, for the 2012 calendar year.  It is important to note that 
all “zero carbon” energy volumes are attributable to hydroelectric generating sources located within the Western 
U.S. 

2012 MWh Purchased % Total 
Total Renewable Energy 304,551 53.4% 
     RPS – Eligible Renewable 166,522 29.2% 
     Non-RPS Eligible Renewable 138,029 24.2% 
  Zero Carbon 40,000 7.0% 
  System Power 225,593 39.6% 
Total 570,144 100% 

 

When determining MCE’s aggregate portfolio emission factor, the aforementioned CARB statistic of 0.428 metric 
tons CO2e/MWh was applied to MCE’s system energy purchases, which totaled 225,593 MWh during the 2012 
calendar year.  All other non-emitting resources were assigned an emission factor of zero.  As such, MCE’s portfolio 
emissions for the 2012 calendar year totaled 96,554 metric tons or approximately 213 million pounds.  These 
emission totals were divided by MCE’s aggregate energy deliveries of 570,144 MWhs, resulting in an MCE portfolio 
emissions rate of 0.169 metric tons CO2e/MWh, or 373 lbs/MWh, for the 2012 calendar year.  The following table 
provides additional detail regarding these emissions computations for MCE’s 2012 supply portfolio. 
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2012 Calendar Year 

 
MWh 

Purchased 

 
 

% Total 

Emission Rate 
(metric tonnes 

CO2e/MWh) 

Total 
Emissions 

(metric 
tonnes) 

Emission 
Rate (lbs 

CO2e/MWh) 

Total 
Emissions 

(lbs) 

Total Renewable Energy 304,551 53.4% 0.000 0 0 0 
     RPS – Eligible 166,522 29.2% 0.000 0 0 0 
     Non-RPS Eligible 
Renewable 

138,029 24.2% 0.000 0 0 0 

  Zero Carbon 40,000 7.0% 0.000 0 0 0 
  System Power 225,593 39.6% 0.428 96,554 944 212,864,133 
Totals 570,144 100% 0.169 96,554 373 212,864,133 

 

Based on these calculations, it has been determined that MCE’s 2012 aggregate portfolio emission factor (of 373 
lbs/MWh) was approximately 19% lower than PG&E’s reported 2012 emission factor of 445 lbs/MWh.3     

Determination of MCE’s Light Green and Deep Green Emission Factors 
While certain stakeholders may be interested in MCE’s previously discussed aggregate emission factor, there is 
also an interest in clearly understanding the specific emission factors associated with MCE’s retail supply options: 
Light Green (minimum 50% renewable energy content) and Deep Green (100% renewable energy content).  As 
such, MCE has calculated product-specific emission factors, which may be useful to certain customers who want to 
better understand the direct environmental impacts resulting from energy consumption within their respective 
households and/or businesses.  It is important to note that any MCE customer may choose to “zero out” energy-
related emissions by voluntarily selecting the Green-e certified Deep Green 100% renewable energy option.  For 
more information regarding Deep Green enrollment, customers are encouraged to visit: 
www.mceCleanEnergy.com/deepgreen.   

Light Green: MCE diligently plans and procures electricity to ensure the cleanest possible power supply for Light 
Green customers.  During the 2012 calendar year, MCE delivered a total of 559,836 MWh to Light Green customers 
of which 164,461 MWh (29.4% of total) were supplied from qualifying, California Renewables Portfolio Standard 
(“RPS”) eligible sources, including biomass, landfill gas and wind.  An additional 129,783 MWh (23.2% of total) 
were supplied from other wind and solar resources.  MCE also delivered 40,000 MWh (7.1% of total) from non-
polluting hydroelectric generators.  The aforementioned resources, which comprised 59.7% of MCE’s total Light 
Green supply portfolio, were all determined to be carbon-free or carbon-neutral based on specified fuel sources.  
The balance of Light Green resource requirements were supplied from unspecified sources, or “system power.”  
This CARB emission rate of 943.58 lbs CO2e/MWh was multiplied by total system power deliveries (225,593 MWh, 
or 40.3% of total), resulting in total Light Green portfolio emissions of approximately 213 million pounds of CO2 
equivalent.  As this total represented the entirety of emissions associated with MCE’s Light Green power supply 
portfolio, the amount of 213 million pounds of CO2 equivalent was divided by the total delivered Light Green 
electricity volume of 559,836 MWh, resulting in a 2012 Light Green emission factor of 380 lbs CO2e/MWh. 

Deep Green: A voluntary, 100% renewable energy supply option that is available to all customers within the MCE 
service territory.  During the 2012 calendar year, MCE supplied a total of 10,307 MWh to Deep Green customers.  
A total of 2,061 MWh (20% of total) were supplied from qualifying, California RPS-eligible wind sources.  An 
additional 8,246 MWh (80.0% of total) were supplied from other wind resources, which meet Green-e Energy 
eligibility requirements – “Green-e is the nation's leading independent certification and verification program for 
renewable energy and greenhouse gas emission reductions in the retail market,” which is administered/monitored 

                                                           
3 PG&E’s final 2012 emission factor, as reported at http://www.pgecurrents.com/2014/02/06/new-numbers-
confirm-pge%E2%80%99s-energy-among-the-cleanest-in-nation/. 

http://www.mcecleanenergy.com/deepgreen
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by the San Francisco-based Center for Resource Solutions.4  As a result of the 100% renewable energy supply that 
was delivered to Deep Green customers, the emission factor was determined to be zero lbs CO2e/MWh.   

As previously noted, MCE will continue to update subsequent annual emissions factors based on currently 
available data, including actual energy purchases and CARB’s then-effective emission rate for unspecified sources.  
Any questions regarding this information should be forwarded to info@mceCleanEnergy.com.  Additional 
information regarding MCE’s emission factors can be located at www.mcecleanenergy.com.   

                                                           
4 Information as posted on the Green-e website: http://www.green-e.org/about.shtml.   

mailto:info@mceCleanEnergy.com
http://www.green-e.org/about.shtml
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  An Analysis of Implication for Individual 
  And Community Rights and Responsibilities 
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Table 2: “Managing an Uncertain Future:” Concerns 

DWR White Paper Proposed Strategy  

Relevant Concern  

Provide sustainable funding for statewide and 

Integrated Regional Water Management (Strategy 

1)  

Small, rural, isolated communities 

should be provided state support to 

develop their own IRWM plans  

Demand-side management: Aggressively increase 

water use efficiency. (Strategy 3)  

There is a need for ratepayer relief 

measures for low-income households 

when water rates adjust upward; 

however, these measures must be 

developed without encouraging 

maladaptation (bad adaptation choices) 

by households.  

Additionally, there is a need for the 

state to encourage utilities to provide 

more direct installs of water saving 

devices in low-income households, such 

as low-flow toilets, which the 

households couldn’t afford themselves  

Floods: Practice and promote integrated flood 

management (integrating it with watershed and 

fisheries management, etc.) (Strategy 4)  

It is expected that there will be flood 

“sacrifice zones:” there should be plans 

to develop a policy by which people can 

be equitably compensated and 

sustainably resettled  

Monitoring: Preserve, upgrade and increase 

monitoring, data analysis and data management. 

(Strategy 8)  

The state should consider how 

vulnerable populations will gain access 

to information on environmental 

conditions as they shift  

State monitoring regimes should be 

designed to help foster public 

participation from vulnerable 

populations (who in turn could provide 

local information that may improve 

monitoring regimes)  

Sea-Level: There is a need to plan for and adapt to 

sea-level rise. (Strategy 9)  

Small, rural, isolated communities on 

the coast and in the Delta should be 

provided state support to develop their 

own sea-level rise adaptation plans (as 

with IRWM)  

 



 

U.S. Drought Monitor, NOAA www.cnrfc.noaa.gov/droughtInfo.php 
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Changes in Precipitation  
 

According to the Intergovernmental Panel on Climate Change (IPCC), increasing
average global temperatures will result in a number of impacts to the hydrological
cycle, including changes in precipitation. Precipitation will be directly impacted by
changes in atmospheric circulation and increases in water vapor and evaporation
associated with warmer temperatures. This will result in an overall increase in
precipitation, though the magnitude of this increase is uncertain.

Precipitation changes are expected to differ from region-to-region, with some areas
becoming wetter and others becoming dryer. However, most models agree that
precipitation will increase the most over high-latitude regions, while precipitation will
decrease in most subtropical areas. Equatorial regions show a high level of
uncertainty in forecasting changes in precipitation.

Any change in precipitation amount will result in corresponding regional changes in
runoff, thus impacting water supply management regimes. Water resource
managers in semi-arid regions will be most vulnerable to changes in precipitation,
since runoff and river flows in these areas are particularly sensitive to changes in
precipitation. Additionally, changes in average rainfall will impact groundwater
recharge rates, thus potentially impacting water supply. 

Water resource managers who experience a decrease in precipitation may have to
explore new sources of supply, implement demand management activities, or invest
in new treatment techniques. Water resource managers who experience an increase
in precipitation may need to make infrastructure investments to mitigate an
increased risk of flooding and higher reservoir levels, along with developing new
treatment processes. However, these resource managers may also benefit from an
increase in water supply.

Changes in rain and snowfall can result in a number of impacts for water resource
managers that depend on snowpack for water supply, including increases in
flooding, decreases in summer water supply, and changes to both groundwater and
surface water quality. These impacts may require water resource managers to
develop alternative sources of water supply and water treatment and invest in new
flood infrastructure.

 

 Changes in Precipitation – California  Warmer
temperatures will reduce winter snowpack in
California’s mountains, resulting in an increase in
winter runoff and a decrease in spring runoff. This
impact is fairly certain, and has been observed in
California throughout the last two decades. A shift in
seasonal runoff will result in an increase in spring
flooding and an increase in summer drought
conditions (Hanak and Lund 2008).

Changes in Precipitation – The Alps Precipitation
amounts vary widely throughout the Alps. On
average, the Alps experience higher precipitation in
the north-eastern, north-western, and south-western
regions, and lower levels of precipitation in the
central and south-western Alps. Climate change
simulations predict a decrease in annual
precipitation across the mountain range, with
predicted decreases in annual precipitation ranging
from –1% to –11%. The south-western Alps are
forecasted to experience the largest decrease in
annual precipitation. (European Environmental
Agency 2009) – Regional Climate Change and
Adaptation – the Alps

Resources
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