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SECTION ONE 
EXECUTIVE SUMMARY 

Introduction 
The City of Petaluma’s City Council approved funding to develop a Water Conservation Plan. The 
intent of the study was to evaluate and recommend the most cost effective water conservation 
plan based on an 80 year present worth, comprised of water conservation measures that are 
feasible, cost effective, and implementable by the City. The goal of the plan was to further 
implement water conservation beyond that recommended under the City’s Water Demand and 
Supply Analysis conducted in June 2006.  

The City of Petaluma’s current water conservation program provides a steady amount of water 
savings, but future additional savings provided by the program will start to diminish as the 
program reaches saturation. The Petaluma City Council wishes to continue the efforts of water 
conservation within the City of Petaluma to achieve further water conservation savings by 
implementing the next level of water conservation measures. All water conservation efforts to 
date have been factored into the work.  

Water conservation is a key element for the City of Petaluma to meet future potable water 
demands. During the potable water supply analysis conducted under the City’s Water Demand 
and Supply Analysis, additional water supply needs for the City of Petaluma to meet the potable 
water demand projections were quantified and a least-cost, phased program to meet those needs 
was developed. Water supply sources included both potable water supply and offset sources. 
These sources included SCWA water, recycled water, water conservation, and groundwater. 

To develop the Water Conservation Plan, the project team was hand selected based on their 
unique skills and expertise in the area of water conservation. The project team consisted of City 
staff from the Department of Water Resources and Conservation, Department of Community 
Development, and Department of Parks and Recreation; landscape and irrigation experts, water 
conservation experts, the Department of Water Resources and Conservation’s funding consultant, 
and consultants with extensive knowledge of the City’s water system and demand and supply 
needs. The project team is shown in Figure 1-1. 

Water Conservation Plan Development 
Review of Pertinent Information 
Upon commencement of the Water Conservation Plan study, pertinent background materials 
were gathered and reviewed by the project team. These items included materials directly related 
to the City of Petaluma and independent materials related to water conservation.  

In addition to reviewing pertinent background materials on water conservation, ten water 
providers were surveyed about their water conservation programs and efforts. The project team 
developed the list of agencies to be surveyed based on similar climate, water supply challenges, 
and their innovative water conservation programs.  

 



8/27/2007 
1-2 

#5320 

FIGURE 1-1 
WATER CONSERVATION TEAM 
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City of Petaluma Water Use Characteristics 
Prior to development of potential water conservation measures for inclusion into the City of 
Petaluma’s Water Conservation Plan, it was essential that the project team members have an 
understanding of the City’s existing and future potable water demands and water use characteristics. 
The distribution of potable water demands to existing customer sectors, future customer sectors, and 
the final buildout water distribution among customer sectors was developed. In addition, existing 
and future potable water demands were categorized into indoor and outdoor use. 

Water Conservation Plan Goal 
The establishment of a water savings goal for the Water Conservation Plan was based on the amount 
of additional potable water required to meet Buildout (Year 2025) demands, the confidence that the 
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recommended supply sources outlined in the Water Supply and Demand Analysis can meet the 
projected buildout demand, and the ability of a water conservation program to achieve the goal 
established. 

The offset goal established for the Water Conservation Plan was 495 MG/Year by 2025 (Buildout). 
Although the annual amount of potable water that was established for offset via water conservation 
at Buildout (2025) under the Water Demand and Supply Analysis Project was 254.5 MG/Year, the 
goal established under the Water Conservation Plan by the project team exceeded this value. The 
goal was established to eliminate the use of City-owned groundwater wells for potable water supply 
as a reserve for emergency/backup use and to allow for a 25 percent safety factor on the water 
conservation and recycled water offset requirements established under the Water Demand and 
Supply Analysis Project. Although the recommended water conservation program outlined in the 
Water Demand and Supply Analysis met the requirements of water offset and was cost effective in 
comparison to recycled water and groundwater, the water conservation measures included in the 
program required further scrutiny by a team of professionals to ensure that the Water Conservation 
Plan was not only cost-effective, but attainable.  This program supersedes the Water Demand and 
Supply Analysis’ water conservation section because it is a more cost effective water conservation 
plan based on an 80-year present worth analysis and is comprised of water conservation measures 
that are feasible, cost effective, and attainable by the City. The program includes an appropriate 
engineering safety factor.   

Development of Potential Water Conservation Measures 

The project team developed 202 potential water conservation measures for inclusion into the City’s 
final Water Conservation Plan. The potential water conservation measures developed were divided 
into two distinct categories; namely, measures that could be implemented “on-site” at future new 
development sites and measures that could be implemented “off-site” at existing sites. The measures 
were then organized by indoor versus outdoor water savings and placed into applicable customer 
sectors. The potential measures included programs, ordinances and controls, public relations and 
billing items. 

Development of Evaluation Criteria 
Once the preliminary list of potential on-site and off-site water conservation measures was 
developed, the project team chose evaluation criteria which would be used to screen the potential 
conservation measures, determined the importance of each criterion, and identified any potential 
fatal flaws that would eliminate potential water conservation measures from further consideration to 
ensure a feasible and manageable program. Upon discussion and analysis of the proposed criteria by 
the project team, the team grouped related evaluation criteria and determined weights for the criteria 
and corresponding fatal flaws that would be used to select for the most feasible and suitable 
measures.  

Evaluation of Potential Water Conservation Measures 
Once evaluation criteria were identified, potential water conservation measures were evaluated and 
a shortlist of 112 measures was compiled for further evaluation. The initial screening process used 
the fatal flaws to eliminate potential measures.  

The next step of the Water Conservation Plan process was to further reduce the number of potential 
water conservation measures and place the remaining measures into a water conservation program 
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for further evaluation. Since many water conservation measures reduce the same water use (i.e. turf 
limits, proper landscape materials, and ET controllers all reduce irrigation use), each group of 
potential measures must be evaluated together in order to determine the net water reduction and the 
program’s overall cost-effectiveness. A highly sophisticated computer model known as the Least 
Cost Planning Decision Support System (DSS) was used to complete this task. The model coordinates 
water savings between measures and does not “double count” water savings thus allowing the user 
to accurately calculate water savings for the overall program. The model is licensed through 
Maddaus Water Management and the California Urban Water Conservation Council (CUWCC) and 
has been used by more than one hundred and fifty (150) communities throughout the world, 
including the City of Petaluma and SCWA, to analyze the cost effectiveness and water savings of 
water conservation programs. One hundred and twelve (112) water conservation measures, after the 
fatal flaw analysis, were compiled into comprehensive tables for future evaluation by the project 
team to determine which measures would be included in a water conservation program for further 
analysis using the DSS Model. 

The selected measures were then prioritized based on the evaluation criteria for inclusion into three 
water conservation programs each with a varying number of water conservation measures for 
further evaluation. For each of the water conservation measures remaining, the project team 
determined the customer sectors and implementation rate to be evaluated within the program. When 
the screening process was complete, twenty-eight water conservation measures remained for 
inclusion into one or more of the three water conservation programs to be modeled utilizing the DSS 
Model. In addition, twenty-four other measures were identified as measures that would not be 
modeled, but rather included into the City of Petaluma’s Water Conservation Plan. Such items 
reduce water use with little cost to implement, such as increasing publicity for water efficient 
products and requiring training of water conserving practices for landscape maintenance workers.  

Table 1-1 shows the twenty-eight water conservation measures selected for inclusion into one or 
more of the three water conservation programs for further evaluation utilizing the DSS Model. (D) 
denotes a requirement for developers for implementing “on-site” measures. All measures were 
included in Program 3 with fewer measures included in Programs 1 and 2. 

TABLE 1-1 
WATER CONSERVATION MEASURES INCLUDED IN WATER CONSERVATION PROGRAMS 1, 2, AND 3 

Description of Conservation Activity 
Water 

Conservation 
Program 1 

(WCP1) 

Water 
Conservation 

Program 2 
(WCP2) 

Water 
Conservation 

Program 3 
(WCP3) 

Residential Water Surveys - Indoor X X X 
Residential Water Surveys - Outdoor X X X 
Plumbing Retrofit Kits (Giveaways) X X X 
Water Budgets for Large Irrigators (Separate Meters) X X X 
Commercial Water Audits X X X 
High Efficiency (HE) Washing Machine Rebate X X X 
High Efficiency Washing Machine Requirement (D) X X X 
New Efficiency Dishwasher Requirement (D) X X X 
High Efficiency Faucets and Showerheads 
Requirement (D) X X X 

Hot Water System X X X 
High Efficiency Toilet (HET) Requirement (D) X X X 
Direct Installation of HETs for toilets >3 gallons per 
flush (gpf) ((w/ low income assistance) X X X 
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Description of Conservation Activity 
Water 

Conservation 
Program 1 

(WCP1) 

Water 
Conservation 

Program 2 
(WCP2) 

Water 
Conservation 

Program 3 
(WCP3) 

Mandate Retrofit on Resale (Urinals >1.6 gpf, Toilets 
>3.5 gpf)    X 

Require 0.5 gpf or Waterless Urinals in New Buildings 
(D) X X X 

Waterless Urinal Rebate   X 
Public Information Program X X X 
Smart Irrigation Controller Rebates- SF  X X 
Smart Irrigation Controller Rebates- Non SF X X X 
Smart Controller with Rain-sensor Shutoff Device 
Requirement (D) X X X 

Landscape and Irrigation Requirements (D) X X X 
Financial Incentives/ Rebates for Irrigation Upgrades X X X 
Plan Check for Renovation and for New Development 
(over 1000 sf) (D) X X X 

Increase Enforcement of Landscape Requirements X X X 
Residential Landscape Training Classes   X 
New Accounts Reduced Connection Fees - for 
installing HE process equipment for selected 
businesses (restaurants, laundry mat, food/groceries 
and hospital) (D) 

  X 

Hotel Retrofit (w/financial assistance)   X 
CIO Rebates - replace inefficient water using 
equipment   X 

Submetering, meter each unit (by City)  X X 
TOTAL NUMBER OF MEASURES 20 22 28 

(D) denotes a requirement for developers for implementing “on-site” measures. 

Evaluation of Potential Water Conservation Program 
The three programs outlined in Table 1-1 were analyzed for cost effectiveness and water savings 
using the Least Cost Planning Decision Support System (DSS) Model. The model developed a water 
demand baseline profile for the City of Petaluma. Wastewater savings and energy savings costs are 
also estimated and included in the cost benefit analysis. Projected water demands developed under 
the Water Demand and Supply Analysis Project were used to calibrate the model forecasts.  

Output data for the DSS Model for each program included the following information: 

♦ Program water savings for each year of the program. 

♦ Program cost for each year of the program. 

♦ Benefit-cost ratios for each measure included in the program. Utility benefit-cost ratios include 
only the impact on the utility or City. Utility-developer benefit-cost ratios include the impact on 
the utility as well as the developer who may have to pay increased connection fees or pay for 
more water conserving devices as a baseline cost to the development. Community benefit-cost 
ratios include the impact to the utility (City), developer, and customer. 

♦ Amount of water saved for each measure included in the program.  

The DSS Model output data for the three water conservation programs evaluated indicated total 
program water savings at Buildout (2025). The good news was that each program’s water savings 
exceeded the established goal of 495 MG/Year.  The water savings is shown in Table 1-2. 
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TABLE 1-2 
PROGRAM 1, 2, AND 3 YEAR 2025 WATER SAVINGS 

Program Water Saved in 
2025 (MG/Year) 

ADMM Reduction 
in 2025 (mgd) 

1 504 2.58 
2 537 2.68 
3 562 2.81 

 

Water conservation measures are implemented over many years and it takes time for water savings 
to develop. Program costs were calculated within the DSS Model. Costs were developed based on 
cost to the utility (City) only and cost to the utility (City) plus development community. Table 1-3 
summarizes these costs. 

TABLE 1-3 
PROGRAMS 1, 2, AND 3 COST INFORMATION 

Water 
Conservation 

Program 
1 2 3 

Year Utility 
Utility+ 

Developer Utility 
Utility+ 

Developer Utility 
Utility+ 

Developer 
80 Year Present Worth Analysis 

80 Year Present 
Worth $9,414,663 $29,827,881 $9,887,042 $30,427,168 $10,780,853 $31,888,882
Annualized 80 
Year Present 
Worth $311,736 $987,653 $327,377 $1,007,497 $356,973 $1,055,897 

Annualized 80 Year Present Worth/Unit of Water Saved 
($/MG) $717 $2,270 $704 $2,165 $723 $2,138 
($/Acre-Foot) $234 $740 $229 $706 $236 $697 
Note: All costs are in 2006 dollars 

On an 80 year present worth cost basis all three programs evaluated are more cost effective than 
creating more potable water supply. The annualized 80 year present worth cost per unit of water 
saved for Programs 1, 2, and 3 is less than the current cost to purchase and distribute SCWA water to 
the City of Petaluma’s potable water customers. The current cost of purchasing potable water from 
SCWA and distributing the water to the City of Petaluma customers is $2,661/MG or $870/acre-foot. 
In addition, the water conservation program costs are also less than obtaining additional potable 
water supply for the City of Petaluma through recycled water offset ($3,462/MG or $1,128/acre-foot) 
or City-owned groundwater well supply ($3,416/MG or $1,113 acre-foot). 

Since the three water conservation programs’ water savings in Year 2025 exceed the City’s needs and 
the Water Conservation Program goal of 495 MG/Year, the three programs were further evaluated 
by the project team. Water conservation measures that were more costly than others, saved only 
small quantities of water, or could be difficult to implement were removed. Through this process, the 
water conservation project team was able to develop a recommended program that met the water 
conservation plan goal for water savings of approximately 495 MG/Year at buildout, but also 
reduced the cost of the overall program and achieved a lower cost per unit of water saved. The 
recommended water conservation program includes nineteen of the original twenty-eight water 
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conservation measures modeled. A list of the recommended water conservation program’s measures 
is shown in Table 1-4. 

TABLE 1-4 
SUMMARY OF MEASURES INCLUDED IN THE RECOMMENDED WATER CONSERVATION PROGRAM  

Corresponding 
Measure 
Number 

Description of Conservation Measure 

P1 Residential Water Surveys - Indoor 
P2 Residential Water Surveys - Outdoor 
P3 Plumbing Retrofit Kits (Giveaways) 
P4 Water Budgets for Large Irrigators (Separate Meters) 
P5 Commercial Water Audits 
P6 High Efficiency (HE) Washing Machine Rebate 
P7 HE Washing Machine Requirement (D) 
P8 HE Faucets and Showerheads Requirement (D) 
P9 HE Toilet (HET) Requirement (D) 

P10 Mandate Retrofit on Resale (urinals >1.6 gpf, toilets >3.5 gpf)  
P11 Public Information Program 
P12 Smart Irrigation Controller Rebates- Non SF 
P13 Smart Controller with Rain-sensor Shutoff Device Requirement (D) 
P14 Landscape and Irrigation Requirements (D) 
P15 Plan Check for Renovation and for New Development (Over 1000 sf) (D) 
P16 Increase Enforcement of Landscape Requirements  
P17 Residential Landscape Training Classes 
P18 Hotel retrofit (w/financial assistance) 
P19 Submetering, meter each unit (by City) 

(D) denotes a requirement for developers for implementing “on-site” measures. 

Recommended Water Conservation Program 
The recommended water conservation plan contains nineteen (19) measures. These measures are 
outlined in Table 1-5. Table 1-5 provides the measure number, name of measure, customer sector(s) 
affected, and a description of the measure. 

TABLE 1-5 
RECOMMENDED WATER CONSERVATION PLAN PROGRAM MEASURES 

Measure 
No. 

Name of 
Measure 

Customer 
Sector 

Description 

P1 Residential Water 
Surveys - Indoor 

Existing  
Customers: SF, 
MF 

This is the indoor component of water surveys for 
existing single-family and multi-family residential 
customers. Normally those with high water use are 
targeted. Audits are mandated before resale occurs and 
customer call-ins are also included in this program. 

P2 
Residential Water 
Surveys - 
Outdoor 

Existing 
Customers: SF, 
MF 

This is the outdoor component of water surveys for 
existing single-family and multi-family residential 
customers. Normally those with high water use are 
targeted. Audits are mandated before resale occurs and 
customer call-ins are also included in this program. 
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Measure 
No. 

Name of 
Measure 

Customer 
Sector 

Description 

P3 Plumbing Retrofit 
Kits (Giveaways) 

Existing 
Customers: SF, 
MF 

Provide owners of pre-1992 homes with retrofit kits that 
contain easy-to-install low flow showerheads, faucet 
aerators, hose end nozzles, and toilet tank retrofit 
devices.  These are also provided during audits. 

P4 

Water Budgets 
for Large 
Irrigators 
(Separate Meter) 

Existing and New 
Customers: 
Large Irrigators in 
CIO, TURF 

Provide all irrigators of landscapes with separate 
irrigation accounts with a monthly irrigation water use 
budget on the water bill. 

P5 Commercial 
Water Audits 

Existing 
Customers: CIO 

Offer high water use accounts a free water audit that 
would evaluate ways for the business to save water and 
money. 

P6 
High Efficiency 
(HE) Washing 
Machine Rebate 

Existing 
Customers: SF, 
MF, CIO 

Provide a rebate for homeowners to receive a rebate on 
a new water efficient clothes washer. Rebates will be 
offered to businesses if requested, but water savings for 
businesses was not included in the model. 

P7 
HE Washing 
Machine 
Requirement (D) 

New Customers: 
SF, MF, CIO 

Require developers to install an efficient washer before 
new home, commercial, or public building occupancy. 

P8 
HE Faucets and 
Showerheads 
Requirement (D) 

New Customers: 
SF, MF, CIO, 
INST 

Require developers to install Lavatory faucets that flow 
at no more than 1.5 gpm, kitchen faucets at 2.2 gpm, 
and showerheads at 2.0 gpm. 

P9 
High Efficiency 
Toilet (HET) 
Requirement (D) 

New Customers: 
SF, MF, CIO, 
INST 

Require developers to install high efficiency toilets 
(HETs).   

P10 Mandate Retrofit 
on Resale 

Existing 
Customers: SF, 
MF, INST 

Mandate that all high use toilets (> 3.5 gpf to 1.6 gpf) 
and urinals (>1.6 gpf to 1.0 gpf) be replaced at resale. 

P11 
Public 
Information 
Program 

Existing and New 
Customers: SF 

Raise awareness for water conservation with public 
education programs such as poster contests, video, 
speakers to community groups, radio and television 
time, and printed educational material such as bill 
inserts. 

P12 
Smart Irrigation 
Controller 
Rebates 

Existing 
Customers: MF, 
CIO, INST 

Provide a rebate of up to $450 for the purchase of a 
SMART irrigation controller and associated signal fees 
(up to $150). Assume one controller. Minimum 
participant requirements: at least 500 sf of well 
maintained turf. 

P13 

Smart Controller 
with Rain-sensor 
Shutoff Device 
Requirement (D) 

New Customers: 
SF, MF, CIO, 
INST 

Require installation of smart controllers with rain sensor 
for all new irrigation systems.  
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Measure 
No. 

Name of 
Measure 

Customer 
Sector 

Description 

P14 
Landscape and 
Irrigation 
Requirements (D) 

New Customers: 
SF, MF, CIO, 
INST 

Enforce a regulation that specifies that homes be 
landscaped according to water efficient principals, with 
appropriate irrigation systems. (Combines with Smart 
Controller listed above). Goal is an overall 25% 
reduction of irrigation water use.  Includes plan review 
as part of project approval process. 

P15 

Plan Check for 
Renovation and 
for New 
Development 
(Over 1000 sf) 
(D) 

Existing and New 
Customers 
(>1000 sf): SF, 
MF, CIO, INST 

Require developer or contractor to submit irrigation and 
planting plans to the City for approval of turf areas 
greater than 1000 sf. This area can be revised based on 
summer water use of turf areas in the City of Petaluma. 

P16 

Increase 
Enforcement of 
Landscape 
Requirements  

Existing 
Customers: SF, 
MF 

Enforce landscape requirements on renovated 
landscaping including use of low water use plants and 
efficient irrigation. 

P17 
Residential 
Landscape 
Training Classes 

Existing and 
New: SF 

Combination of three types of training classes: (1) Low 
Water Use Landscaping (2) Homeowner Irrigation, and 
(3) Promotion of Water Efficient Plants.   

P18 
Hotel Retrofit 
(w/financial 
assistance)  

Existing 
Customers: CIO 

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. 

P19 
Submetering, 
meter each unit  
(by City) 

New Customers: 
MF, CIO, INST 

City to require submetering of each commercial unit, 
such as strip malls, and all multi-family accounts. 

(D) denotes a requirement for developers for implementing “on-site” measures. 

Model output data for the recommended water supply program is included in Table 1-6.  
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TABLE 1-6 
WATER CONSERVATION MEASURES INCLUDED IN THE PETALUMA RECOMMENDED WATER CONSERVATION PLAN 

Customer Benefit Cost Ratio 1 

Water 
Savings 
in 2025 Degree of Implementation Measure 

Number Water Conservation Measures 

New/ 
Existing Sector Utility 

Utility + 
Developer 

Community 
(Utility + 

Developer+ 
Customer) 

 
(MG/Year) 

Market 
Penetration (%) 

Program 
Length 

P1 Residential Water Surveys - Indoor E SF, MF 1.60 N/A 3.34 26.8 Resale, call-in 30 
P2 Residential Water Surveys - Outdoor E SF, MF 1.61 N/A 1.45 26.5 Resale, call-in 30 
P3 Residential Retrofit Kit (Giveaways) E SF, MF 6.75 N/A 11.41 6.6 75% 6 

P4 
Water Budgets for Large Irrigators (Separate 
Meter) E, N CIO, TURF 4.56 N/A 4.56 33.3 90% 5 

P5 Commercial Water Audits E CIO 1.77 N/A 1.33 43.5 10% 3 
P6 Clothes Washer Rebate E SF, MF, CIO 2.72 N/A 0.89 11.3 10% 3 

P7 
High Efficiency (HE) Washing Machine, 
Requirement (D) N SF, MF, CIO 36.41 0.89 0.97 34.2 100% Indefinite 

P8 
HE Faucets and Showerheads Requirement 
(D) N SF, MF, CIO, INST 20.21 4.01 13.14 19.7 100% Indefinite 

P9 High Efficiency Toilet (HET) Requirement (D) N SF, MF, CIO, INST 19.64 0.78 0.86 34.4 100% Indefinite 

P10 
Mandate Retrofit on Resale/ Deadline (start 
2010) E SF, MF, INST 0.67 N/A 0.37 10.5 Resale 10 

P11 Public Information Program E, N SF 1.96 N/A 3.67 22.4 Varies 30 

P12 
Smart Irrigation Controller Rebates (start 
2010) E MF, CIO, INST 1.02 N/A 0.94 14.7 20% 15 

P13 
Smart Irrigation Controller w/ Rain Sensor 
Requirement (D) N SF, MF, CIO, INST 47.32 1.15 1.27 46.9 100% Indefinite 

P14 Landscape and Irrigation Requirements  N SF, MF, CIO, INST 31.55 0.13 0.14 31.3 100% Indefinite 

P15 
Plan Check for New Development and 
Renovation (Over 1000 sf) E, N SF, MF, CIO, INST 3.56 0.33 0.41 55.8 

 CDD Permit 
application/100% 10 

P16 

Increase Enforcement of Landscape 
Requirement for renovated landscaping as 
permitted in P15  E SF, MF 3.29 N/A 1.13 32.4 

Audit upon work 
completion  Indefinite 

P17 Residential Landscape Classes E, N SF 8.33 N/A 0.53 15.6 180 people/yr Indefinite 
P18 Hotel Retrofit (w/financial assistance) E CIO 2.30 N/A 0.89 2.6 20% 15 
P19 Submetering, Meter Each Unit (by City) N MF, CIO, INST 17.06 5.69 6.56 34.0 100% Indefinite 

(D) denotes a requirement for developers for implementing “on-site” measures. 
1 Benefit -cost ratio is a ratio of benefits, estimated from cost savings due to purchasing less water from SCWA, and the costs, estimated from the Utility’s cost to fund 

rebate programs, check that requirements have been made, install devices, etc. The higher the benefit-cost ratio, the more cost effective the water conservation 
measure is to the Utility compared to the other measures considered.  
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The DSS model output data for the recommended program indicates a total annual water savings 
just below the established goal for the program of 495 MG/Year in Year 2025 and an Average Day 
Maximum Month (ADMM) reduction of 2.49 mgd in Year 2025. The information is presented in 
Table 1-7 and can be seen graphically in Figure 1-2. 

TABLE 1-7 
RECOMMENDED PROGRAM WATER SAVINGS 

Annual Water Savings (MG/Year) 
ADMM 

Reduction 
Year Total Indoor Outdoor (mgd) 
2008 111 45 66 0.58 
2009 172 73 99 0.88 
2010 224 95 129 1.15 
2011 272 113 158 1.40 
2012 310 126 184 1.60 
2013 348 139 209 1.81 
2014 386 152 234 2.02 
2015 409 165 244 2.12 
2016 426 170 256 2.22 
2017 443 174 269 2.32 
2018 450 178 272 2.35 
2019 456 182 274 2.37 
2020 460 186 275 2.39 
2021 465 189 277 2.41 
2022 470 192 278 2.43 
2023 475 194 280 2.45 
2024 479 197 282 2.47 
2025 

(Buildout) 484 200 284 2.49 

FIGURE 1-2 
WATER SAVINGS EACH YEAR FOR THE RECOMMENDED WATER CONSERVATION PROGRAM 
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The recommended program’s costs were calculated using the DSS Model. Annual program costs as 
well as annualized 80 year present worth cost and annualized 80 year present worth cost per unit of 
water saved are included in Table 1-8 and 1-9. These costs were calculated based on the cost to the 
City of Petaluma (Utility) only and cost to the utility plus development community. Recommended 
Water Conservation Program 80 Year Present Worth values are summarized in Table 1-8. Table 1-9 
describes annual capital and operations costs for implementation of the nineteen water conservation 
measures under the recommended program for Years 2008 through Year 2025. All measures start in 
Year 2008 except measures P10 and P12 which start in Year 2010. On an 80 year annualized present 
worth basis, the recommended water conservation program is more cost effective than any of the 
three preliminary programs evaluated (Table 1-3), more cost-effective than obtaining additional 
water for the City through recycled water ($3,462/MG or $1,128/acre-foot) or City-owned 
groundwater wells ($3,416/MG or $1,113/acre-foot), and even more cost-effective than the current 
cost to purchase potable water from SCWA and distribute it to the City’s potable water customers 
($2,662/MG or $870/acre-foot). Hence, water conservation is the most economical new water 
supply/offset source currently available to the City of Petaluma and the Development community. 

TABLE 1-8 
RECOMMENDED WATER CONSERVATION PROGRAM 80 YEAR PRESENT WORTH COSTS 

Cost Utility Cost Utility + Development 
80 Year Present Worth $6,990,103 $25,230,667 
Annualized 80 Year Present Worth $231,455 $835,431 

$554/MG $1,999/MG Annualized 80 Year Present 
Worth/Unit of Water Saved $180/acre-foot $651/acre-foot 
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TABLE 1-9 
RECOMMENDED WATER CONSERVATION PROGRAM ANNUAL COST  

Utility Cost 
Developer 

Cost Utility + Developer Cost 
Year Capital Cost Operations Cost Total Cost Total Cost Capital Cost Operations Cost Total Cost 
2008 $372,859 $93,872 $466,730 $2,406,367 $2,779,226 $93,872 $2,873,098 
2009 $367,997 $94,271 $462,268 $2,203,652 $2,571,649 $94,271 $2,665,920 
2010 $458,754 $124,170 $582,924 $2,204,542 $2,663,296 $124,170 $2,787,466 
2011 $412,719 $111,172 $523,891 $2,031,253 $2,443,973 $111,172 $2,555,144 
2012 $360,837 $100,628 $461,465 $2,032,233 $2,393,070 $100,628 $2,493,698 
2013 $414,491 $114,627 $529,118 $2,033,214 $2,447,705 $114,627 $2,562,332 
2014 $419,061 $116,355 $535,417 $2,034,197 $2,453,258 $116,355 $2,569,613 
2015 $423,633 $118,084 $541,717 $2,035,180 $2,458,813 $118,084 $2,576,896 
2016 $309,840 $73,965 $383,805 $1,021,263 $1,331,103 $73,965 $1,405,069 
2017 $310,801 $74,238 $385,039 $1,021,634 $1,332,435 $74,238 $1,406,673 
2018 $220,696 $60,496 $281,192 $417,467 $638,163 $60,496 $698,659 
2019 $171,593 $48,266 $219,858 $417,466 $589,059 $48,266 $637,325 
2020 $121,642 $28,241 $149,884 $417,466 $539,108 $28,241 $567,349 
2021 $125,163 $28,791 $153,954 $453,476 $578,639 $28,791 $607,430 
2022 $125,323 $28,831 $154,155 $453,476 $578,799 $28,831 $607,630 
2023 $122,760 $28,191 $150,951 $453,474 $576,234 $28,191 $604,425 
2024 $122,887 $28,222 $151,109 $453,473 $576,360 $28,222 $604,582 
2025 

(Buildout) $123,013 $28,254 $151,267 $453,472 $576,485 $28,254 $604,740 
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Funding Mechanism 
The recommended water conservation plan modifies the overall recommended water supply project 
outlined in the Water Demand and Supply Analysis dated 2006. The modifications include increased 
water conservation, elimination of City-owned groundwater well supply, and incorporation of a 
contingency factor to ensure that potable water demands will be met. To meet the annual buildout 
shortfall amount of 772.72 MG/Year and the ADMM shortfall amount of 5.0 mgd as outlined in the 
Water Demand and Supply Analysis Report, both the recommended water conservation plan 
detailed herein, and the recycled water system developed within the Water Demand and Supply 
Analysis report, will need to be implemented. Combined, they are referred to as the recommended 
water supply project.  

An update to the City’s water utility capacity charge for new development was prepared based on 
the recommended water supply project. The charge incorporates the cost for additional potable 
water supply through recycled water and water conservation offset. The Water Capacity Charge 
Update was prepared by Bartle Wells Associates. The capacity charge defrays the capital costs of 
facilities to serve growth. The capacity charge includes a buy-in for the value of the City’s existing 
facilities, a proportion of planned water capital improvements cost, and the cost for new water 
supply as described herein. 

After analysis of current assets of the City, the value of future planned projects, and the cost for new 
water supply, the proposed connection fee is $12,220 for a 5/8” and 3/4” meter or for an equivalent 
dwelling unit. Factors have been determined and used to estimate connection fees for all new 
customers by meter size. Capacity fee charges for various sizes of water meters for new development 
are shown in Table 1-10.  

TABLE 1-10 
WATER CAPACITY CHARGE AMOUNT 

Meter Size Equivalency Factor Recommended Water 
Capacity Charge 

5/8” or 3/4” 1.0 $12,220 
1” Residential fire flow 1.0 $12,220 
1” 1.7 $20,800 
1.5” 3.3 $40,300 
2” 5.4 $66,000 
3” (Displacement Meter) 10.0 $122,200 
3” (Turbine or Compound) 10.7 $130,800 
> 3” Case by case basis 

Implementation 
The water conservation program developed is projected to save 484 MG/Year by Year 2025. This 
program is very aggressive and will require considerable effort by City staff to implement. Since the 
program must start in Year 2008 to achieve the water savings goal in Year 2025, the City should begin 
work immediately to get the required ordinances, development standards, and programs in place. Of 
the nineteen measures identified for implementation, five of the measures are directly related to new 
development and will require developers to utilize water efficient practices and install certain water 
efficient devices. A detailed implementation plan for each of the water conservation measures 
between Year 2008 and Year 2025 (Buildout) has been developed to aid the City to implement the 
program.  
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The City has obtained a copy of the DSS Model for in-house use. This model is a powerful tool and 
will serve as a great asset to the City throughout implementation of the program. The model should 
be updated annually with the actual implementation data for each measure to determine if the City is 
on track to meet the water savings goal. In addition, the model can be modified to determine how 
implementation rate adjustments and changes such as additions or deletions of measures will affect 
the final water savings outcome. The program developed under this study is meant to be an evolving 
program allowing the City to adjust implementation rates and/or measures over the life of the 
program to meet changing conditions and technology over the life of the 18-year plan to achieve the 
overall water savings goal. 

In addition to the standard and proven implementation practices developed for the Water 
Conservation Plan, the City will work with Ned Orrett during the initial startup of the water 
conservation program to develop a pilot test for one or more of the recommended off-site water 
conservation measures to explore an alternative implementation program. The program will seek to 
remove common barriers found in traditional water conservation programs associated with 
purchasing and installing proven, cost effective equipment. Under such a program, the City would 
incur setup costs for the program, but the overall program may be more cost effective and yield 
higher water savings than traditional implementation. 


