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EXECUTIVE SUMMARY 

This report presents the development and findings of the Sonoma Valley Recycled Water 
Project Financial/Economic Analysis (Financial Analysis). The Financial Analysis was 
conducted to define and quantify the financial and economic benefits and costs of the 
Sonoma Valley Recycled Water Project (Recycled Water Project). It is the goal of the 
Financial Analysis to compare the construction of the Recycled Water Project to that of not 
increasing current recycled water usage. 

ES.1 INTRODUCTION  
The Sonoma Valley County Sanitation District (SVCSD) evaluated the economic feasibility 
of the Recycled Water Project in collaboration with the Sonoma County Water Agency 
(SCWA), City of Sonoma (City), and Valley of the Moon Water District (VOMWD). The 
SVCSD is the sole publicly owned wastewater treatment facility within Sonoma Valley. The 
SVCSD is operated by the SCWA.  

The need for the Recycled Water Project and the Financial Analysis arose as a result of 
several preceding studies and reports developed by the SVCSD, SCWA and other 
agencies. The SVCSD developed the Sonoma Valley Recycled Water Feasibility Study 
(Feasibility Study) in December 2005 to evaluate the expansion of the existing recycled 
water system in the Sonoma Valley to augment existing water supplies. The Environmental 
Impact Report for the Feasibility Study was completed in December 2006. 

The SCWA conducted a study of the groundwater basin underlying the Sonoma Valley in 
December 2007 and published the Sonoma Valley Groundwater Management Plan 
(Groundwater Plan). The Groundwater Plan recommended implementation of the Recycled 
Water Project along with other water supply enhancement projects. 

This Financial Analysis is a follow up study to the Feasibility Study and Groundwater Plan. 
This Financial Analysis evaluates the benefits and costs of the recommended Recycled 
Water Project by considering the environmental, social, and financial impacts of 
implementing the project.  

ES.2 ALIGNMENT RANKING 
The Feasibility Study evaluated options for expanding recycled water use in Sonoma 
Valley. The study identified and recommended construction of four recycled water 
alignments in Sonoma Valley. These alignments are presented in Figure ES.1. Table ES.1 
presents a summary of the alignments. The proposed Recycled Water Project consists of 
construction of all four alignments.  
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Table ES.1 Recycled Water Alignment Summary 
Sonoma Valley Recycled Water Project Financial/Economic Analysis 
Sonoma Valley County Sanitation District 

  Alignment 1A Alignment 1B Alignment 2 Alignment 3 
Financial Measures 
Total Cost(1) $11.2 million  $37.5 million  $9.0 million $7.2 million 

Annual cost      

Capital (ac-ft/yr) $680 $3,310 $1,360 $1,030 

O&M (ac-ft/yr) $150 $210 $220 $230 

Usage Measures 
Pipe Length 6.2 miles 6.0 miles(2) 5.7 miles 5.1 miles 

Recycled Water Demand (ac-ft/yr) 1,094 751 438 464 

Current Potable Water Source 
Replaced by Recycled Water 

Groundwater/ 
Creek Water 

Groundwater/ 
VOMWD Water 

Groundwater/City 
Water/Creek Water 

Groundwater 

Percentage of GW Replaced 77% 92% 73% 100% 

Percentage of City/VOMWD 
Water Replaced 

0% 8% 
(VOMWD potable 

water) 

20% 
(City potable water) 

0% 

Percentage of Creek Water 
Replaced 

23% 0% 7% 0% 

Customer Class Served Agricultural 
users only 

Agricultural and  
some urban users 

Agricultural and  
some urban users 

All agricultural 

Notes: 
(1) Includes pump stations, storage, pipeline and O&M (present value factor of 10.39). Costs are in February 2008 dollars (ENRCCI 9,155). 

Detailed costs for each alignment are presented in Appendix A. 
(2) Alignment 1B requires construction of Alignment 1A. 



For the purposes of the financial and economic analysis, the alignments were ranked to 
determine the alignment construction order. Construction order was needed to quantify the 
value of benefits and costs of implementing the Recycled Water Project. The order does not 
necessarily represent the recommended order of project construction, but reflects the 
conditions at the time. 

The alignment ranking was conducted with the use of screening criteria and input from 
SVCSD, SCWA, the City, and VOMWD. The criteria served as a tool to prioritize and assign 
comparative ‘values’ to the Recycled Water Project.  

Over 30 possible screening criteria were considered with 11 selected as the shortlist of 
criteria to be used. The criteria were selected based on known information, known 
differentiators, important factors (even if equal for all alignments), and internal stakeholder 
acceptance. The alignments were then assigned a score from one to four, with one being 
the most favorable and four being the least favorable, for each criterion. 

A Triple Bottom Line (TBL) approach was used for the screening, where environmental, 
social, and financial criteria are evaluated. The potential screening criteria were categorized 
under several key groups. The groups were: 

• Technical/Functional Criteria - Reliability, Implementation, Flexibility. 

• Financial Criteria - Costs, Rate impacts.  

• Social Criteria - Neighborhood impacts, Community benefits. 

• Environmental Criteria - Local environmental impacts, Ecological sustainability. 

The alignment ranking order, based on totaling the criteria values assigned, is ranked from 
most to least preferred. This ranking represents the understood project conditions (i.e. 
political, social, environmental, etc.) at the time the ranking was conducted. The alignment 
rankings were solely used for analysis purposes and does not represent recommended 
construction order.  

ES.3 FINANCIAL AND ECONOMIC ANALYSIS 
Although recycled water is often more expensive that some traditional options for providing 
water, recycled water provides some benefits that other sources do not. Therefore, a clear 
distinction must be made between financial and economic analysis. 

• A financial analysis of water reuse is based solely on cash flows of expenses and 
revenues in and out of the District. 

• An economic analysis provides a benefit/cost perspective by considering a broader 
view of the value of the recycled water. 
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Therefore, the financial analysis of a recycled water project focuses solely on the monetary 
benefits and costs of the recycled water system. The financial analysis looks at the internal 
monetary bottom line and project’s projected cash flows of the relevant agencies, and 
disregards any impact or values from environmental and social benefits/costs. The 
economic analysis, explores the potential types of environmental, social, financial, and 
other benefits that may accrue from implementation of the Recycled Water Project. 

In order to compare the financial and economic benefits and costs, the ‘with project’ 
alternative, i.e. construction of the four alignments, was compared to the ‘without project’ 
baseline. 

ES.3.1 Without Project Baseline 

The Without Project Baseline consists of implications to both the water supply system as 
well as the wastewater treatment/effluent discharge systems.  

In the Without Project Baseline, existing water users would continue to use their current 
water sources (groundwater pumped from private and public wells, water supplied by 
SCWA [mix of imported water and groundwater pumped by SCWA], and local creek water). 
Without the Recycled Water Project, existing service area demands would continue to be 
supplied from the water sources outlined above1 and treated recycled water would continue 
to be discharged to San Pablo Bay.  

Without any expansion of the recycled water systems, it is assumed that existing recycled 
water demand would remain near the current recycled water demand of approximately 
1,200 acre-feet per year. Therefore, as flows at SVCSD increase in the future, additional 
storage, and effluent discharge capacity would need to be constructed to comply with dry 
weather discharge regulations. 

ES.3.2 Recycled Water Project 

The proposed recycled water project consists of construction of the four alignments over 
the next decade for delivery of approximately 2,800 acre-feet (ac-ft) per year of recycled 
water to urban landscape irrigation, vineyards, and pasturelands. The current water supply 
that would be offset by the recycled water consists of purchased water, groundwater wells, 
and local creek water. The offset of potable supplies could potentially be made available for 
alternate beneficial use. 

                                                 
1  As the Sonoma Valley grows, water demands will increase, and without the Recycled Water 

Project, additional/new water sources would need to be developed in the future. The Sonoma 
Valley Groundwater Management Plan (SCWA, 2007) identifies additional supply options 
including increased imported water from the Russian River, stormwater recharge, and increased 
conservation as potential alternate water supply options. The method in which these supply 
options will be used to supplement the water demands of the users identified in the Recycled 
Water Project has not yet been determined. Therefore, the costs associated with obtaining these 
additional water supplies are not considered in the Financial Analysis. 
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With the addition of the recycled water project, an additional 2,800 acre-feet per year 
(ac-ft/yr) of recycled water would be reused by 2020. Based on the projected flows at 
SVCSD, no additional storage or effluent conveyance would therefore be required to 
comply with dry weather discharge regulations.  

ES.3.3 Financial Analysis 

The financial analysis cash flows were projected using capital and O&M costs from the 
Feasibility Study. The costs from the Feasibility Study were updated to the April 2008 
San Francisco ENRCCI of 9,155. Table ES.1 presents the updated capital, O&M, and 
annualized costs for each alignment. 

The cost associated with construction and operation of the recycled water alignments 
through 2040 were modeled using a cash flow model. These total costs were allocated to 
each of the project stakeholders using recycled water demand within stakeholder service 
area for the with- and without project alternatives.  

The “with project” cash flow model consists of the costs associated with implementing the 
four recycled water alignments. Table ES.2 presents a cash flow summary of implementing 
the Recycled Water Project in escalated dollars. 
 
Table ES.2 With Project Cost Summary (2008 to 2040) 

Sonoma Valley Recycled Water Project Financial/Economic Analysis 
Sonoma Valley County Sanitation District 

  
Capital Cost (1) (2) 

(Future Dollars) 
Percent of 

Total 
O&M Cost (1) (3) 

(Future Dollars) 
Percent of 

Total 
SVCSD/SCWA 
Other 

$76,278,720 93.1% $23,408,161 80.5% 

City of Sonoma $1,588,200 1.9% $2,960,959 10.2% 
VOMWD $4,024,080 4.9% $2,696,800 9.3% 
Total $81,891,000  100% $29,065,920  100% 
Notes: 
(1) All costs in future dollars in the year of expenditures. 
(2) Capital costs inflated at 4 percent annually. 
(3) O&M costs inflated at 3 percent annually. 

Without implementing the recycled water project, it is understood that stakeholders would 
continue to supply potable water to its customers for irrigation use. In addition, SVCSD 
would be required to construct and operate additional storage and conveyance 
infrastructure to meet seasonal effluent guidelines. The cost associated with continuing to 
produce and purchase potable water, as well as the cost of constructing and operating 
additional storage is summarized in Table ES.3. 
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Table ES.3 With-Out Project Baseline Cost Summary 
Sonoma Valley Recycled Water Project Financial/Economic Analysis 
Sonoma Valley County Sanitation District 

 
Capital Cost (1) (2) 

(Future Dollars) 
Percent of 

Total 
O&M Cost (1) (3) 

(Future Dollars) 
Percent of 

Total 
SCWA (4) $0 0.0% $1,484,234 23.3% 
SVCSD(5) $8,112,979 100.0% $1,833,479 28.7% 
City of Sonoma (4) $0 0.0% $1,872,565 29.4% 
VOMWD (4) $0 0.0% $1,187,887 18.6% 
Total $8,112,979 100.0% $6,378,166 100.0% 
Notes: 
(1) All costs in future dollars for the year of expenditure. 
(2) Capital costs inflated at 4 percent annually. 
(3) O&M costs inflated at 3 percent annually. 
(4) Cost of increased water supply to the Sonoma Valley that would provide water supply reliability 

in the absence of the Recycled Water Project is not included as these costs have not yet been 
allocated to the various stakeholders. 

(5) Capital and O&M costs represent those associated with increased storage and conveyance 
required to meet seasonal discharge limits. 

ES.3.4 Economic Analysis 

The economic analysis, explores the potential types of environmental, social, financial, and 
other benefits that may accrue from implementation of the Recycled Water Project. These 
TBL benefits are then compared to the without project baseline. Some of the TBL benefits 
are easily quantified and monetized while others are qualitative. The benefits and costs for 
the project were identified and agreed upon through a workshop process with SVCSD, 
SCWA, the City, and VOMWD. During the workshop it was generally confirmed whether 
benefits could be monetized based on existing information or would best be qualitatively 
assessed. Qualitatively assessed benefits and costs were rated on a five-point scale, with + 
or ++ representing increasing benefits, “U” indicating that the net effect on the analysis 
result is uncertain, and – or – – indicating increasingly higher costs. 

Table ES.4 and Table ES.5 summarize the monetized and qualitative benefits and costs, 
respectively. 
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Table ES.4 Monetized Benefit Cost Analysis Overview (in Millions of 2008 dollars) 
Sonoma Valley Recycled Water Project Financial/Economic Analysis 
Sonoma Valley County Sanitation District 

Benefit or Cost Category 

Present 
Value(1) 

($ Millions)(2) 

Stakeholder 
Accruing Cost 

or Benefit 
Costs – Total     
Capital and O&M costs $68.14 To be determined
Monetized Benefits   
Financial Benefits   
Avoided wastewater storage costs 5.37 SVCSD 
Avoided effluent conveyance costs 1.77 SVCSD 
Avoided costs SCWA Russian River and groundwater (3) 1.04 SCWA 
Avoided costs VOMWD groundwater (4) 0.01 VOMWD 
Avoided costs for City of Sonoma groundwater (5) 0.02 City 
Salvage value for remaining recycled water assets 2.14 SCWA, VOMWD, 

City, SVCSD 
Revenue from recycled water sales to new agricultural users(6) 1.24 SCWA 
Social Benefits   
Increased water supply reliability SCWA (7) 6.69 SCWA 
Increased water supply reliability VOMWD (8) 0.23 VOMWD 
Increased water supply reliability for City of Sonoma (9) 0.24 City of Sonoma 
Avoided fertilizer costs for municipal irrigation users 0.35 Municipal 

irrigation users 
Avoided fertilizer costs for agricultural users 1.64 Agricultural users
Avoided pumping costs for agricultural users 0.05 Agricultural users
Environmental Benefits   
Enhanced riparian habitat for salmon and steelhead 41.35 Public 
Total Monetizable Benefits $62.1   
Total Net Benefits (Monetizable Benefits – Costs) $(6.0)   
Notes: 
(1) Assume 2.5 percent real discount rate and 30-year project life for each alignment.  
(2) All values in millions of dollars. 
(3) Based on imported Russian River water offset that reaches 133 AF per year by 2018 and 

imported groundwater of 7 AF per year by 2018. 
(4) Based on assumption that 5% of the water delivered by VOMWD is groundwater, and the 

remaining 95% is supplied wholesale by SCWA, 3 AF per year of groundwater deliveries is 
avoided. 

(5) Based on assumption that 5% of the water delivered the City is groundwater, and the remaining 
95% is supplied wholesale by SCWA, 4.85 AF per year of groundwater deliveries is avoided.  

(6) Assuming $25 per AF initial price for recycled water delivered to agricultural users multiplied by 
recycled water deliveries that reach 2,246 AF per year by 2020. 

(7) Value of increased reliability is assumed to be $2.10 per household, and is multiplied by 
166,000 households by 2020 in SCWA service area that are not in the City or VOMWD service 
area, and 178,631 households by 2040. 

(8) Value of increased reliability is assumed to be $2.10 per household, and is multiplied by 
9,707 households by 2020 in VOMWD service area, and 9,987 householders by 2040.  

(9) Value of increased reliability is assumed to be $2.10 per household, and is multiplied by 
4,996 households by 2020 in City’s service area, and 5,092 households by 2040. 
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Table ES.5 Qualitative Benefit Cost Analysis Overview 

Sonoma Valley Recycled Water Project Financial/Economic Analysis 
Sonoma Valley County Sanitation District 

Qualitative Benefits and Costs 
Relative 

Magnitude(1)  

Financial Benefits   
Avoided increased groundwater pumping costs + SCWA, VOMWD, City, 

Agricultural users 
Source water protection for water providers  + SCWA, VOMWD, City 
Environmental Benefits   
Enhanced downstream water bodies from 
increased streamflow in Sonoma Creek 

+ 
Public 

Benefit to riparian and aquatic species from 
increased streamflow 

+ 
Public 

Reduced seawater intrusion + Public 
Increased in-stream and near-stream recreation + Public 
Water projects leveraging other community 
projects 

++ SCWA, VOMWD, City, 
SVCSD 

Social Benefits   
Local control over water resources ++ SCWA, VOMWD, City 
Increased demonstration of “green ethic” ++ SCWA, VOMWD, City, 

SVCSD 
Aesthetic values, including fountains with 
recycled water 

++ 
SCWA, VOMWD, City 

Increased water use reliability for agricultural 
users (quantity and quality) 

++ 
Agricultural users 

Short-term construction impacts – Public 
Public perception of recycled water use by 
agricultural users 

+ 
Agricultural users 

Public perception of recycled water use by 
municipal users 

– – 
Municipal users 

Notes: 
(1) Magnitude of likely effect on net benefits: 

++ = Likely to increase net benefits significantly. 
+ = Likely to increase net benefits relative to quantified estimates. 
U = Uncertain effect on net benefits relative to quantified estimates. 
– = Likely to decrease net benefits. 
– – = Likely to decrease benefits significantly. 
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ES.4 PROJECT FUNDING 
Implementation of recycled water projects requires large up-front capital. Rarely does a city 
or agency have sufficient revenue to fund large capital improvements directly from user 
fees, which is the case with pay-as-you-go financing. Therefore, it is common practice to 
use financing instruments to meet necessary funding requirements.  

The main financing instruments available to SVCSD, SCWA, the City, and VOMWD for 
funding the capital costs include pay-as-you-go financing, debt financing, grants, and loans, 
and market based programs. 

In addition to financing the Recycled Water Project capital costs, SVCSD and internal 
stakeholders would need to finance operations and maintenance (O&M) cost of the project. 
SVCSD and internal stakeholders can recover O&M costs in several methods. These 
include cost recovery through a combination of wastewater rates, water rates, and or 
recycled water rates. 

ES.5 PROJECT IMPLEMENTATION STRATEGY 
Execution of a multi-phase project, such as the proposed phases of the Recycled Water 
Project, requires coordination between multiple internal and external stakeholders, which 
requires an implementation strategy to ensure project success. 

The tentative alignment implementation schedule includes a technical and institutional 
track. The technical track focuses on the planning, design and construction of the 
alignments; while the institutional track focuses mainly on public outreach and obtaining 
stakeholder support, funding and permitting. The two tracks were developed in recognition 
of the importance of planning for, and synchronization of the development of the project 
design details with the development of joint powers and customer agreements, 
development of permitting documentation, funding acquisition, and stakeholder outreach, to 
project success.  

ES.5.1 Technical Track 

The technical track consists of pre-planning, planning, design, and construction. The 
pre-planning phase of the Recycled Water Project is projected to be completed by the end 
of 2009. This phase of the project includes alignment prioritization, funding analysis, 
economic analysis, and developing financial governance principles. For each alignment, the 
planning phase has been assumed to extend over approximately eight months, the design 
phase over twelve months, and the bid/award phase over four months. The bid/award 
phase depends upon market conditions, the number of bids, and the quality of bids. The 
length of time for construction of the pipelines varies due to pipeline length and terrain. 
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ES.5.2 Institution Track 

The institutional track focuses primarily on obtaining available funding and necessary 
permitting documents. The institutional track also focuses on the dissemination information 
to the agricultural and urban customers as well as the public.  

ES.6 CONCLUSIONS AND NEXT STEPS 
Based on the results of the financial and economic analysis of the Recycled Water Project, 
it is recommended that the SVCSD plan, design, and construct the four recycled water 
alignments. The order of alignment implementation should be determined based on the 
conditions at the time of project implementation. 

During the Financial Analysis, Alignments 1A and 2 were identified as the projects to be 
implemented first while Alignments 1B and 3 were identified as projects to be constructed 
later. Taking into account ease of implementation and project cost and benefit, 
implementation of Alignments 1A and 2 or a combination thereof would provide the largest 
upfront benefit for the investment made. 

Based on the assumption that Alignments 1A and 2, or a combination thereof, would be 
planned, designed, and constructed starting in 2010, the following next steps are 
recommended: 

1. Apply for grant funding from the state of California and/or Federal sources. An 
important requirement for receiving grant funding from these sources is that project 
benefits accrue not just to the local water agency, but also to a range of stakeholders 
including the general public. This analysis shows that public benefits from this project 
are large and provide the necessary documentation to apply for the grants. 

2. Consider allocating project costs, excluding those that would be targeted to be 
covered by grant funding, according to the share of benefits to project stakeholders.  

3. Start formulation of intergovernmental agreements between SVCSD, SCWA, the City, 
and VOMWD.  

4. Conduct follow-up meetings with the Basin Advisory Panel (BAP) and the growers 
associations and provide an update of the results of this analysis. Contact the 
potential customers that provided letters of support for the Recycled Water Project 
and begin to draft agreements with the customers on Alignments 1A and 2 that are to 
be constructed in the near term. Contact the customers on the alignments that would 
be constructed in the latter years to inform them of the process and communicate the 
project phasing. 

5. Evaluate recycled water pricing strategies and existing ordinances to determine 
potential policy changes in cost recovery strategies. Conduct a cost of service 
analysis to determine innovative, cost of service based recycled water rates that are 
in accordance with California state laws. 
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Chapter 1 

INTRODUCTION AND PURPOSE 

The Sonoma Valley County Sanitation District (SVCSD) is evaluating the economic 
feasibility of the Sonoma Valley Recycled Water Project (Recycled Water Project) in 
collaboration with the Sonoma County Water Agency (SCWA), City of Sonoma (City), and 
Valley of the Moon Water District (VOMWD). As water demand increases, the SCWA, City, 
and VOMWD are striving to make efficient use of the limited supply of fresh water available. 
Together with local water purveyors, SVCSD is working to increase recycled water use 
there by reducing demands on the local water supplies.  

1.1 INTRODUCTION 
The need for the Recycled Water Project and the work contained herein, which is referred 
to as the Financial/Economic Analysis (Financial Analysis), arose as a result of several 
preceding studies and reports developed by the SVCSD, SCWA and other agencies and 
consultants.  

The SVCSD developed the Sonoma Valley Recycled Water Feasibility Study (Feasibility 
Study) in December 2005 to evaluate the expansion of the existing recycled water system 
in the Sonoma Valley to augment existing water supplies. The Environmental Impact Report 
for the Feasibility Study was completed in December 2006. Following development of the 
Feasibility Study, the SCWA conducted a study of the groundwater basin underlying the 
Sonoma Valley, and in December of 2007 published the Sonoma Valley Groundwater 
Management Plan (Groundwater Plan).  

This Financial Analysis is a follow up study to these two previous reports. This Financial 
Analysis combines and analyses the benefits and costs of the recommended Recycled 
Water Project from the Feasibility Study by considering the environmental, social, and 
financial impacts of implementing the Recycled Water Project.  

1.1.1 Groundwater Management Plan 

The Groundwater Plan was prepared to serve as a guiding document for the SCWA, 
stakeholders and other interested parties, of the importance of maintaining a sustainable, 
high-quality groundwater resource for the users of the groundwater basin underlying the 
Sonoma Valley. The Groundwater Plan identified a series of actions to increase the quantity 
of Sonoma Valley groundwater resources over the next decade, and provided best 
management practice implementation strategies for the identified actions. The water 
management options suggested in the Groundwater Plan are: 

• Stormwater recharge - diversion of wet-season floodwaters into recharge ponds 
and/or wetlands along Sonoma Creek beginning in 2015. 
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• Groundwater banking of imported winter surplus water - recharge of any surplus 
imported water into aquifers beginning in 2015. 

• Increase recycled water use - implement the southwestern portion of Alignment 1 
from the Feasibility Study in 2010. 

• Increase conservation and demand reduction - reduce agricultural, domestic and 
urban demands through conservation. 

The future water supply and demand projections indicate future demands on the Sonoma 
Valley Groundwater resources exceed existing supply. The Groundwater Plan expects that 
without management actions, the losses from overall groundwater storage will likely result 
in downward trending groundwater levels, and associated potential adverse impacts 
including increased extraction costs, possible well deepening or replacement costs, 
possible groundwater quality degradation including salinity intrusion, potential land 
subsidence, decreases in streamflow, and environmental damage. 

1.1.2 Sonoma Valley Recycled Water Feasibility Study 

The Feasibility Study was conducted by the SVCSD on behalf of the SCWA, the VOMWD, 
and the City. The Feasibility Study was developed in consultation with the Sonoma Ecology 
Center and State Water Resources Control Board (SWRCB).  

The Feasibility Study evaluated options for expanding recycled water use in the Sonoma 
Valley. The expanded use of recycled water in the Sonoma Valley is expected to result in 
significant water supply and environmental benefits.  

1.2 PURPOSE OF STUDY (FINANCIAL ANALYSIS) 
The purpose of this study is to evaluate the financial and economic benefits and costs of 
the Recycled Water Project from the Feasibility Study. It is the goal of the Financial 
Analysis to compare the selected Feasibility Study alternative to that of not increasing 
current recycled water usage levels. The Recycled Water Project developed four recycled 
water alignments, each with different benefits and costs. These alignments are further 
discussed in Chapter 3.  

For financial and economic evaluation, the four alignments were ranked using screening 
criteria to determine alignment phasing. Through this process, an implementation schedule 
was developed for the Recycled Water Project, including necessary planning, design and 
construction phasing, as well as stakeholder outreach, funding acquisition, and permitting 
requirements. The implementation schedule was developed for analysis purposes only and 
does not represent the recommended order of construction. 

The alignments were then analyzed to determine the monetary costs on an annual basis, 
and non-monetary benefits and costs such as environmental and social impacts. The 
Financial Analysis allocated the benefits and costs of implementing the Recycled Water 
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Project to each internal stakeholder and identified potential funding sources, and provided 
examples of Joint Powers and Inter-Agency agreements that can be used to help facilitate 
project implementation. 

1.3 PROJECT DRIVERS 
There are several drivers for developing the Financial Analysis of the recommended 
alternative from the Feasibility Study and comparing it to the alternative of not constructing 
the Recycled Water Project. In order to sustainably manage the Sonoma Valley’s water 
supplies and support the areas $15 billion wine industry, the Community will need to use the 
existing resources more efficiently and identify new sources of water. Through the 2005 
Urban Water Management Plan, the 2005 Sonoma Valley Recycled Water Feasibility Study, 
and the Groundwater Management Plan, the project stakeholders have identified methods 
to meet these future demands. The methods ranged from increasing recycled water use, 
increase in conservation, import of Russian River water, and groundwater recharge.  

The SVCSD therefore needs to support the SCWA, the VOMWD, and the City by ensuring 
that its recycled water helps meet the varying demands in the Valley. In order to ensure that 
these needs are met, the SVCSD, SCWA, VOMWD, and the City have all initiated 
conservation programs, promoting resource efficiency. However, the City and VOMWD still 
face the challenge of declining groundwater supplies. The groundwater aquifers underlying 
the Sonoma Valley have been identified as insufficient to meet future water supply needs. It 
is expected that continued increase in groundwater use will result in increased extraction 
costs, salinity intrusion, land subsidence, decreases in streamflow, environmental damage, 
and economic damage. In order to minimize the groundwater impacts, these internal 
stakeholders will need to implement identified groundwater offset mechanisms, such as 
increased irrigation with SVCSD produced recycled water.  

In addition to groundwater, the area’s vineyards use local creek water from Sonoma Creek 
and other surface water bodies for irrigation. The use of this surface water results in 
reduced habitat for salmon and steelhead. By providing alternate irrigation supplies such as 
recycled water, the SVCSD has an opportunity to help offset the use of the creek water and 
enhance species habitat; these environmental benefits are known to generate considerable 
revenue through tourism and other recreational activities for the entire region.  

In order to implement the selected alternative from the Feasibility Study, an economic 
evaluation is required to determine the true benefits and costs of the project when 
compared to increasing surface water rights and building infrastructure to deliver the water. 
This will allow the SVCSD, SCWA, City, and VOMWD (internal stakeholders) to assess the 
most effective method of implementing the Recycled Water Project and will clearly define 
both monetary and non-monetary benefits and costs of the project, facilitating cost sharing 
with the stakeholders, and maximizing the opportunities to acquire federal and state 
funding.  
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1.4 REFERENCES 
The following references were used to develop this study:  

• Ayers, R. and D. Westcot. 1985. Water Quality for Agriculture: Rome, Italy. Food and 
Agricultural Organization (FAO) of the United Nations, Irrigation and Drainage. Paper 
No. 29, Rev. 1. 

• Brown and Caldwell. 2006. 2005 Urban Water Management Plan. Sonoma County 
Water Agency. December. 

• Brown and Caldwell. 2008. 2005 City of Sonoma Urban Water Management Plan. 
March. 

• Brown and Caldwell. 2007. 2005 Urban Water Management Plan. Valley of the Moon 
Water District. February. 

• Carollo Engineers. 1994. Sonoma Valley County Sanitation District. Recycled Water 
Project Management Plan. March. 

• ESA. 2006. Sonoma Valley Recycled Water Project. Draft Environmental Impact 
Report. September. 

• Farrar, C., L. Metzger, T. Nishikawa, K. Koczot, and E. Reichard. 2006. 
Geohydrologic Characterization, Water-Chemistry, and Ground-Water Flow 
Simulation Model of the Sonoma Valley Area, Sonoma County, California. U.S. 
Geological Survey, Scientific Investigations Report 2006-5092. Reston, VA. 

• HDR Engineering, Inc. 2001. Sonoma Valley County Sanitation District. Wet Weather 
Overflow Prevention Study. December. 

• HDR Engineering, Inc. 2004. Technical Memorandum: Dry Weather Flow Capacity 
Analysis. March. 

• Hilton Farnkopf and Hobson, LLC. 2004. City of Santa Rosa Incremental Recycled 
Water Program: Economic and Financial Assessment. February. 

• Layton, D., G. Brown and M. Plummer. 1999. Valuing Multiple Programs to Improve 
Fish Populations. Unpublished report prepared for the Washington Department of 
Ecology, Department of Economics, University of Washington, Seattle. April. 

• Loomis, J. 1996. How large is the extent of the market for public goods: evidence 
from a nationwide contingent valuation survey. Applied Economics. 28:779-782. 

• Loomis, J. 1999. Passive Use Values of Wild Salmon and Free-Flowing Rivers. 
October 4. Accessed online, November 30, 2008, from U.S. Army Corps of Engineers 
website: http://www.nww.usace.army.mil/lsr/REPORTS/misc_reports/passive.htm 

• SCWA. 2005. Sonoma Valley Recycled Water Feasibility Study. December. 

• SCWA. 2006. Sonoma County Water Agency 2005 Urban Water Management Plan. 
December. 
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• SCWA. 2007. Sonoma Valley Groundwater Management Plan. December.  

• Smith, R. 2008. University of California Agricultural Extension Agent. Personal 
communication. August 25. 

• WateReuse Foundation. 2006 An Economic Framework for Evaluating the Benefits 
and Costs of Water Reuse. 

1.5 REPORT ORGANIZATION 
The Financial Analysis has been organized into seven chapters, with appendices, as 
follows: 

• Executive Summary: Provides a condensed discussion of the purpose of the financial 
and economic analysis and its results. 

• Chapter 1 - Introduction and Purpose: Presents an introduction to the Financial 
Analysis with a brief discussion of the previous studies that led to the Financial 
Analysis, purpose of project, project drivers, references and report organization. 

• Chapter 2 - Key Stakeholders and Existing System: Presents a brief description of the 
project location and discussion of the growing demands of the key internal 
stakeholders, the relationship amongst them, as well as the existing recycled water 
system. 

• Chapter 3 - Recycled Water Alignments Screening and Ranking: Provides a 
discussion of the alignments developed in the Feasibility Study, screening criteria 
used for the ranking, and the results of the alignment screening. 

• Chapter 4 - Financial Analysis: Presents the basis of costs for the alignments, the 
capital costs, the operation and maintenance (O&M) costs, costs in dollars per acre-
foot, and the annualized costs for the complete project. This chapter also provides the 
results of the 30-year financial projection and discusses the potential revenue 
generated using assumed recycled water rates. 

• Chapter 5 - Economic Analysis: Provides an overview of economic analysis, the triple 
bottom line approach, and the results of the economic analysis on the financial, 
environmental, and social benefits and costs accrued by each stakeholder. 

• Chapter 6 - Funding: Provides a discussion of the project funding mechanisms 
available for the Recycled Water Project with an detailed discussion of the applicable 
local, state and federal grant and loan programs. 

• Chapter 7 - Implementation Strategy: Provides a discussion of the need for an 
implementation strategy, the implementation schedule on a technical and institution 
track, and the financial governance mechanisms necessary for implementation. 

• Chapter 8 - Conclusions: Provides a brief conclusion of the Financial Analysis and 
summarizes key findings.
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Chapter 2 

KEY STAKEHOLDERS AND EXISTING SYSTEM 

The Sonoma Valley is located in the heart of Northern California’s wine country and is 
surrounded by several communities that depend largely on agriculture for its economic 
viability. One reason for the success of Sonoma Valley’s agricultural industry has been the 
availability of irrigation water. However, growing water demands have stressed the 
available surface and groundwater sources, prompting a diverse group of stakeholders in 
the area to collectively evaluate and implement voluntary management programs to ensure 
a sustainable supply. This chapter provides a discussion of the internal stakeholders and 
their role in the Sonoma Valley Recycled Water Project (Recycled Water Project), as well 
as a brief description of the existing recycled water system.  

2.1 PROJECT LOCATION 
The Sonoma Valley is located to the north of San Francisco Bay, about 17 miles southeast 
of the City of Santa Rosa, as shown in Figure 2.1. The Sonoma Valley is bordered on the 
west by the Sonoma Mountains, on the east by the Mayacamas Mountains, and to the 
south by San Pablo Bay. The topographic divide near the unincorporated community of 
Kenwood is considered to delineate the northern boundary of Sonoma Valley. Sonoma 
Valley encompasses an area of approximately 160 square miles. Sonoma Creek is the 
main surface water tributary. 

The Sonoma Valley Recycled Water Feasibility Study (Feasibility Study) boundaries were 
Highway 121 to the south, Arrowhead Mountains to the east, the Petaluma Mountains to 
the west, and the unincorporated community of Kenwood to the north. Figure 2.2 presents 
the Feasibility Study area. The Sonoma Valley Groundwater Management Plan 
(Groundwater Plan) area encompassed the Sonoma Creek Watershed and included the 
Sonoma Valley and the southern portion of the Kenwood Valley. Figure 2.3 presents the 
Groundwater Plan study area. 

2.2 PROJECT STAKEHOLDERS 
The Recycled Water Project includes both internal and external stakeholders. The internal 
stakeholders include: 

• Sonoma Valley County Sanitation District (SVCSD). 

• Sonoma County Water Agency (SCWA). 

• City of Sonoma (City). 

• Valley of the Moon Water District (VOMWD). 
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The external stakeholders include: 

• Agricultural and Urban Customers. 

• Basin Advisory Panel (BAP). 

• Home Owners Associations (HOAs). 

• Growers Associations (Sonoma Valley Growers Association/North Bay Agricultural 
Land Users). 

• Future Developers. 

2.2.1 Sonoma Valley County Sanitation District 

Wastewater treatment is provided to the City and VOMWD by the SVCSD. The SVCSD is 
managed and operated by the SCWA; however, ownership of its assets is retained by 
SVCSD. The SVCSD service area extends from the unincorporated communities of Glen 
Ellen in the north to Schellville in the South.  

The wastewater collection system consists of approximately 188 miles of pipeline and three 
lift stations. The collection system conveys wastewater to SVCSD’s wastewater treatment 
plant (WWTP) located in the southern portion of the Sonoma Valley. 

As currently operated, effluent from the WWTP is discharged to the waters of the United 
States, from November through May, and is used for local agricultural operations and 
wetlands enhancement during the remainder of the year. The SVCSD permitted average dry 
weather flow is 3 million gallons per day (mgd) during the months of June through October. 

The SVCSD is a Title 22 unrestricted use tertiary facility as of December 2007. Currently, 
the WWTP disinfects approximately 2.8 mgd of average dry weather flow (ADWF). Average 
dry and peak wet weather capacities of the plant are 4.4 and 16.0 mgd respectively.  

Current wet weather and dry weather flows are summarized in Table 2.1. 
 
Table 2.1 Wet and Dry Weather Flows at SVCSD 

Sonoma Valley Recycled Water Project Financial/Economic Analysis 
Sonoma Valley County Sanitation District 

Parameter 

Dry Season 
Flow 
(mgd) 

Seasonal 
Average 

(mgd) 

Maximum 
Month 
(mgd) 

Maximum 
Week 
(mgd) 

Maximum 
Day 

(mgd) 

Peak 
Flow 
(mgd) 

Wet Season 
Influent Flow 

– 4.45 8.66 12.05 16.97 20.17 

Dry Season 
Influent Flow 

2.85 2.95 3.44 3.72 4.03 7.85 

Note: 
(1) Source: Technical Memorandum: Dry Weather Flow Capacity Analysis (HDR, March 2004). 
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2.2.2 Sonoma County Water Agency 

The SCWA is a special district providing wholesale potable water to several cities and water 
districts in Sonoma and Marin Counties. The 1949 State law that created SCWA gives it the 
authority to produce and furnish surface water and groundwater for beneficial uses, control 
floodwater, generate electricity, and provide recreation in connection with its facilities. 
Legislation in 1994 added the treatment, disposal, and reuse of wastewater to SCWA’s 
powers and duties.  

Retailers of SCWA water include: 

• Water Contractors: 
– City of Cotati. 
– North Marin Water District. 
– City of Petaluma. 
– City of Rohnert Park. 
– City of Santa Rosa. 
– City of Sonoma. 
– Valley of the Moon Water District. 
– Town of Windsor. 

• Other Customers: 
– California American Water Company. 
– Forestville Water District. 
– Kenwood Water Company. 
– Lawndale Mutual Water Company. 
– Penngrove Water Company. 
– Marin Municipal Water District. 

The primary source of SCWA water supply is naturally filtered Russian River water that is 
conveyed via a transmission system to retail customers. The SCWA supplements its 
surface water supplies with three groundwater wells, which are located in the Santa Rosa 
Plain. SCWA currently has appropriative surface water rights to 75,000 acre-feet per year 
(ac-ft/yr) of Russian River water; however, SCWA has requested an increase in 
diversion/re-diversion water rights of 101,000 ac-ft/yr to meet future needs. SCWA 
estimates completion of this process by 2016. Table 2.2 summarizes SCWA’s water 
supplies. Figure 2.4 illustrates the SCWA service area. 
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Table 2.2 SCWA Water Supply Sources 
 Sonoma Valley Recycled Water Project Financial/Economic Analysis 
 Sonoma Valley County Sanitation District 
Water Supply Source 2010 2015 2020 2025 2030 
Wholesale Provider - - - - - 
Agency Produced Groundwater 3,870 3,870 3,870 3,870 3,870 
Agency Surface Diversions 75,000 75,000 101,000(1) 101,000 101,000 
Transfer In/Out - - - - - 
Exchanges In/Out - - - - - 
Recycled Water - - - - - 
Desalination - - - - - 
Other - - - - - 
Total 78,870 78,870 104,870 104,870 104,870 
Notes:  
(1) SCWA expects an increase in water rights for imported Russian River water up to 

101,000 ac-ft/yr by 2016. 
(2) Source: 2005 Urban Water Management Plan (Brown and Caldwell, December 2006). 

Currently, SCWA has a Restructured Agreement for Water Supply among the water 
contractors, defining the maximum amounts of water that it can supply with the increased 
water rights. This allocation to each water contractor is summarized in Table 2.3. The City 
and VOWMD are expected to receive 3,000 and 3,200 ac-ft/yr of SCWA water following the 
increase in water rights.  

2.2.3 City of Sonoma 

The City is located in the southern portion of Sonoma Valley in southeast Sonoma County. 
The City spans approximately 2.2 square miles and provides potable water to a population 
of approximately 10,700 people (Brown and Caldwell, 2008). Figure 2.4 illustrates the City 
of Sonoma service area. 

The Restructured Agreement provides for the City to receive up to 3,000 ac-ft/yr of SCWA 
water through the Sonoma Aqueduct. In addition to SCWA water, the City also relies on 
groundwater to supplement water it receives from SCWA assuming SCWA obtains 
increased water rights. Most of the City’s potable water is provided by SCWA. Table 2.4 
summarizes water demand projections for the City of Sonoma. 



Source: 
Sonoma County Water Agency WWMP 
(Brown and Caldwell, 2005) Figure 2.4

SONOMA COUNTY WATER AGENCY SERVICE AREA
SONOMA VALLEY RECYCLED WATER FINANCIAL/ECONOMIC ANALYSIS

SONOMA VALLEY COUNTY SANITATION DISTRICT

son1208f3-7965.ai
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Table 2.3 SCWA Restructured Water Allotments 
 Sonoma Valley Recycled Water Project Financial/Economic Analysis 
 Sonoma County Valley Sanitation District 

Restructured Agreement 

City/District 
Annual 
ac-ft/yr 

Maximum  
Monthly  

mgd 

Temporary  
Impairment 
MOU Peak  

Month(1) mgd 
City of Cotati  1,520 3.8 1.9 
North Marin Water District  14,100 19.9 15.7 
City of Petaluma  13,400 21.8 17.1 
City of Rohnert Park  7,500 15 5.4 
City of Santa Rosa  29,100 56.6 39.1 
City of Sonoma  3,000 6.3 3.8 
Valley of the Moon Water District  3,200 8.5 4.9 
Town of Windsor  4,725/900  7.2/1.5 1.5 
Other Agency Customers  --- 2.7 1.7 
Forestville Water District  --- --- 0.9 
Marin Municipal Water District 14,300 12.8 --- 
Notes: 
(1) During “summer months” of June through September.  
(2) MOU - Memorandum of Understanding.  
(3) Source: 2005 Urban Water Management Plan (Brown and Caldwell, December 2006). 

2.2.4 Valley of the Moon Water District 

The VOMWD service area extends from the Trinity Oaks Subdivision, located north of the 
town of Glen Ellen, to the Temelec Subdivision, located at the southern end of the Sonoma 
Valley. The service area spans 9 miles and encompasses a total area of about 12 square 
miles. The VOMWD provides potable water to approximately 23,000 customers. Figure 2.4 
illustrates the VOMWD service area. 

VOMWD receives most of its water supply from the SCWA through the Sonoma Aqueduct. 
VOMWD also maintains a local source of groundwater. Table 2.4 summarizes demand 
projections for VOMWD. 
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Table 2.4 City of Sonoma and Valley of the Moon Water District Water Demands 
 Sonoma Valley Recycled Water Project Financial/Economic Analysis 
 Sonoma Valley County Sanitation District 

Demands (1) 2000 2010 2020 2030 
CITY OF SONOMA (2)       
Raw Gross Demands  2,482 (3) 2,939 3,088 3,397 
Conservation Savings  (3) 156 282 326 
Recycled Water (4) 0 0 30 50 
Local Groundwater  0 324 285 21 

Water from the Sonoma County Water Agency  2,482 2,459 2,491 3,000 
VALLEY OF THE MOON WATER DISTRICT (5)  
Raw Gross Demands  3,459 (3) 3,953 4,196 4,322 
Conservation Savings  (6) 205 409 504 
Recycled Water (7) 1,500 2,500 3,000 4,005 
Local Groundwater  774 436 428 83 
Water from the Sonoma County Water Agency  2,685 3,312 3,360 3,729 
Total Local Groundwater Supplies  774 760 713 104  
Notes: 
(1) All demand projection values in acre-feet per year. 
(2) Source: 2005 Urban Water Management Plan (Brown and Caldwell, March 2008). 
(3) Raw demand shown for 2000 is the net demand after conservation. 
(4) Recycled water use is projected urban use only. The City of Sonoma service area does not 

currently include identified agricultural reuse.  
(5) Source: 2005 Urban Water Management Plan (Brown and Caldwell, February 2007). 
(6) Conserved water imbedded in Raw Gross Demand. 
(7) Projected recycled water use is for both urban and agricultural reuse. 

2.3 EXISTING RECYCLED WATER SYSTEM 
The SVCSD currently provides recycled water to a limited number of agricultural users - all 
of which are located at the southern end of the Sonoma Valley in the Carernos Region. The 
Carernos Region is located south of Highway 121, north of Hudeman Slough, east of Schell 
Slough, and west of the Napa River. Figure 2.5 illustrates the existing recycled water 
system.  

The SVCSD began providing recycled water in 1993. During May to October, which are dry 
weather months, the recycled water use ranges from 1,000 to 1,200 ac-ft/yr. The existing 
agricultural users are comprised of vineyards, dairies, and pastureland. 
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Chapter 3 

RECYCLED WATER ALIGNMENT SCREENING AND RANKING 

In December 2005, the Sonoma Valley County Sanitation District (SVCSD) published the 
Sonoma Valley Recycled Water Feasibility Study (Feasibility Study) on behalf of the 
Sonoma County Water Agency (SCWA), the City of Sonoma (City), and the Valley of the 
Moon Water District (VOMWD), in consultation with the Sonoma Ecology Center and the 
State Water Resources Control Board (SWRCB). The purpose of this study was to evaluate 
options for expanded recycled water use in Sonoma Valley. This chapter summarizes the 
recommended project alternative from the Feasibility Study and discusses the screening 
and ranking process used to prioritize the alignments of the selected alternative to create a 
complete phased recycled water project for analysis in the Financial and Economic 
Analysis. 

3.1 ALIGNMENT BACKGROUND 
The SVCSD identified preliminary pipeline alignments for the proposed recycled water 
system by considering sites that utilize the City’s or VOMWD water for large-scale irrigation, 
and large agricultural users using a high volume of groundwater. Potential recycled water 
users identified include vineyards, dairies, pasturelands, and large urban users. In addition, 
the recommended pipeline alignments were developed to minimize traffic impacts and 
impacts to wildlife and habitat.  

In total, four alignments were identified. Alignment 1A and 1B extends northwest of the 
SVCSD wastewater treatment plant (WWTP), Alignment 2 extends north of the treatment 
facility and Alignment 3 extends northeast of the treatment facility. Alignment 1B requires 
the construction of 1A to be connected to the treatment facility. All other alignments are 
independent of each other. Table 3.1 summarizes the financial, usage, and constructability 
measures of each alternative.  

Alignment 1A has the highest recycled water demand, followed by Alignments 1B, 3, and 2, 
respectively. Alignment 1A has the least annual cost while Alignment 1B has the highest 
annual cost. Alignment 1B is the only alignment identified as requiring additional storage 
beyond what currently exists. Alignment 2 provides the largest potable water offsets. 
Alignments 1A and 3 serve agricultural users only. (See Figure 3.1.) 

In total, the four alignments will require approximately an average annual volume of 
2,800 acre feet per year (ac-ft/yr) of recycled water. The current SVCSD treatment facility 
provides tertiary treated recycled water that meets Title 22 unrestricted use requirements. 
The treatment facility is expected to be able to meet this recycled water need with the 
construction of storage as planned. It is assumed that large volume users will have 
additional on-site storage. 
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Table 3.1 Recycled Water Alignment Summary 
Sonoma Valley Recycled Water Project Financial/Economic Analysis 
Sonoma Valley County Sanitation District 

  Alignment 1A Alignment 1B Alignment 2 Alignment 3 
Financial Measures 
Total Cost(1) $11.2 million  $37.5 million  $9.0 million $7.2 million 

Annual cost      

Capital (ac-ft/yr) $680 $3,310 $1,360 $1,030 

O&M (ac-ft/yr) $150 $210 $220 $230 

Usage Measures 
Pipe Length 6.2 miles 6.0 miles(2) 5.7 miles 5.1 miles 

Recycled Water 
Demand (ac-ft/yr) 

1,094 751 438 464 

Current Potable Water 
Source Replaced by 
Recycled Water 

Groundwater/ 
Creek Water 

Groundwater/ 
VOMWD Water 

Groundwater/City 
Water/Creek Water 

Groundwater 

Percentage of 
Groundwater Replaced 

77% 92% 73% 100% 

Percentage of 
City/VOMWD Water 
Replaced 

0% 8% 
(VOMWD potable water)

20%  
(City potable water) 

0% 

Percentage of Creek 
Water Replaced 

23% 0% 7% 0% 

Customer Class Served Agricultural users only Agricultural and some 
urban users 

Agricultural and some 
urban users 

All agricultural 
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Table 3.1 Recycled Water Alignment Summary (Continued) 
Sonoma Valley Recycled Water Project Financial/Economic Analysis 
Sonoma Valley County Sanitation District 

  Alignment 1A Alignment 1B Alignment 2 Alignment 3 
Constructability Measures 
Direction from WWTP Southwest and 

Northwest to just North 
of Leveroni Road 

Southwest and 
Northwest to Hanna 

Boys Center 

North of plant Northeast of plant 

Storage Requirements No additional capacity 
storage required 

Needs additional 
capacity storage 

(825 ac-ft) 

No additional capacity 
storage required 

No additional capacity 
storage required 

  Needs pressure storage 
of 65 ac-ft 

Needs pressure storage 
of 65 ac-ft 

Needs pressure storage 
of 65 ac-ft 

Needs pressure storage 
of 65 ac-ft 

Technical Feasibility Technically feasible Technically feasible 
Needs additional storage 

(more engineering, right of 
way and environmental 

documentation) 

Technically feasible Technically feasible 

Environmental Impacts No significant impacts 
with mitigation 

No significant impacts 
with mitigation 

No significant impacts 
with mitigation 

No significant impacts 
with mitigation 

Operational Issues No operation issues No operational issues No operational issues No operational issues 
Notes: 
(1) Includes pump stations, storage, pipeline and O&M (present value factor of 10.39). Costs are in April 2008 dollars (ENRCCI 9,155). Detailed 

costs for each alignment are presented in Appendix A. 
(2) Alignment 1B requires construction of Alignment 1A. 
(3) Refer to the Sonoma Valley Recycled Water Project Draft Environmental Impact Report (ESA, 2006) for further detail on the project impacts. 
Source: Sonoma Valley Recycled Water Feasibility Study (SVCSD, December 2005). 
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3.2 SCREENING CRITERIA 
The use of screening criteria for ranking the various alignments served as a tool to prioritize 
and assign comparative ‘values’ to the Recycled Water Project. The selection of the 
screening criteria and assignment of the rankings was an iterative process involving the 
internal stakeholders (i.e. SVCSD, SCWA, City, and VOMWD). In order to be consistent 
with the Triple Bottom Line (TBL) approach for the screening - where environmental, social 
and financial criteria are evaluated - the potential screening criteria were categorized under 
several key groups. They were: 

• Technical/Functional Criteria - Reliability, implementation, flexibility. 

• Financial Criteria - Costs, rate impacts. 

• Social Criteria - Neighborhood impacts, community benefits. 

• Environmental Criteria - Local environmental impacts, ecological sustainability. 

In a meeting with the SVCSD and at a subsequent workshop with the internal stakeholders, 
held in April 2008, over 30 possible screening criteria were reviewed and considered. 
These criteria were preliminarily ranked to develop a shortlist of screening criteria. The 
shortlist was developed with the goal of having no more than two to three screening criteria 
in each category in order to focus attention on the criteria most applicable to the Recycled 
Water Project. The criteria were selected based on known information, known 
differentiators, important factors (even if equal for all alignments), and internal stakeholder 
acceptance. No additional or new information was developed for the alignments in order to 
screen them. Some of the screening criteria overlapped categories. For example, volume of 
use or groundwater offsets appeared in both technical/functional criteria and environmental 
criteria. In such cases, the criterion was eliminated from the category to which it was least 
applicable, thereby allowing selection of a more diverse set of screening criteria. Following 
discussion with all internal stakeholders, eleven screening criteria were selected, keeping in 
mind the interests of all the stakeholders, as well as stakeholder equity. The selected 
screening criteria and their descriptions are listed in Table 3.2. 

3.3 SCREENING RESULTS/ALIGNMENT RANKING 
A ranking of one was assigned to the best alignment for the selected criteria (i.e., least cost, 
most important) and a ranking of four was assigned to the alignment that is the least 
favorable for that criteria (i.e., most expensive, least important).  
 

Relative Importance 
1 = Very Important/Best  4 = Slight Importance 
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Table 3.2 Selected Criteria Description 
Sonoma Valley Recycled Water Project Financial/Economic Analysis 
Sonoma Valley County Sanitation District 

Selected Criteria Description 
Technical/Functional Criteria  
Constructability issues Traffic impacts, business/city center disruption, 

construction duration, etc. 
Storage and pumping 
requirements 

Comparison of volume of storage required and pumping 
requirements such as pump station size and energy 
consumption 

Purchased water offsets Volume of potable water offset through alignment 
Financial Criteria  
Upfront capital costs Initial project costs with contingencies as presented in the 

Recycled Water Feasibility Study 
Cost per acre foot Project cost per acre foot of recycled water delivered as 

presented in the Recycled Water Feasibility Study 
(includes both annualized capital and operation and 
maintenance cost) 

External funding available State and grant funding available for the alignment 
Social Criteria 
Internal stakeholder buy-in Comparatively preferred alignment by SVCSD, SCWA, 

VOMWD, and City 
External stakeholder buy-in Comparatively preferred alignment by customers and 

other external stakeholders such as the Basin Advisory 
Panel and the Growers Associations 

Environmental Criteria  
Reduced discharge to 
Slough/Bay 

Volume of treated wastewater recycled and not 
discharged into the Slough/Bay 

Benefits to groundwater Volume of groundwater pumping offset/mitigated by 
alignment resulting in improved groundwater quantity and 
quality 

Enhanced streamflow through 
reduced groundwater use 

Volume of groundwater pumping offset near Sonoma 
Creek and other surface water bodies whose baseflow 
may be positively impacted 

Table 3.3 provides a summary of the screening criteria and ranking applied to each 
alignment. An initial ranking was developed with SVCSD for the technical and financial 
criteria. Some of the alignments had no clear distinctions that set them apart from the 
others. In these cases, the alignments were given an equal ranking. The rankings were 
finalized through a group workshop with the internal stakeholders. 
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Table 3.3 Alignment Ranking Results 
 Sonoma Valley Recycled Water Project Financial/Economic Analysis 
 Sonoma Valley County Sanitation District 

Criteria 
Alignment 

1A 
Alignment 

1B 
Alignment 

2 Alignment 3
Technical/Functional Criteria 
Constructability issues 1 3 4 2 
Storage and pumping 
requirements 2 4 1 3 

Potable water offsets 4 3 1 4 
Financial Criteria 
Upfront capital costs 3 4 1 2 
Cost per acre foot 1 4 2 3 
External funding available 1 1 2 4 
Social Criteria 
Internal stakeholder buy-in 1 1 1 1 
Customer/other stakeholder 
buy-in 2 3 4 1 

Environmental Criteria 
Reduced discharge to 
Slough/Bay 1 2 3 4 

Benefits to groundwater 1 2 2 3 
Enhanced streamflow through 
reduced groundwater use 1 1 2 2 

ALIGNMENT TOTAL 18 28 23 29 
Note: 
(1) Alignment rankings decided during an internal stakeholder workshop held on May 21, 2008 

where a ranking of 1 represents the comparatively most favorable alignment for that criteria and 
a ranking of 4 represents the comparatively least favorable alignment for that criteria. The 
rankings were used for analysis purposes only and do not represent recommended order of 
construction. 

3.4 ALTERNATIVES FOR FURTHER ANALYSIS  
As can be seen from the total score of the ranking in Table 3.3, the prioritization of the 
alignments is Alignment 1A, followed by Alignment 2, Alignment 1B, and Alignment 3. This 
prioritization is important because it provides the order that the recycled water projects are 
assumed to be constructed for the economic and financial comparison against the “no 
recycled water project” alternative. This alignment ranking indicates the current understood 
conditions (i.e. political, social, environmental) at the time of the ranking only and should be 
revisited when project implementation is closer and/or when a condition clearly changes. 
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The alternatives for consideration in the financial/economic analysis of the Sonoma Valley 
Recycled Water Project are:  

• No recycled water system (Without Project Baseline). 

• Construction and operation of the proposed recycled water system (i.e., the Recycled 
Water Project). 

Each of these two scenarios, the water supply/use and wastewater treatment/effluent 
discharge are discussed below. The benefits and costs associated with each alternative are 
presented in greater detail in Chapters 4 and 5. 

3.4.1 Without Project Baseline 

The Without Project Baseline consists of implications to both the water supply system as 
well as the wastewater treatment/effluent discharge systems. 

3.4.1.1 Water Supply and Use 

In the Without Project Baseline, existing water users would continue to use their current 
water sources:  

• Groundwater pumped from private and public wells. 

• Water supplied by SCWA (mix of imported water and groundwater pumped by 
SCWA). 

• Local creek water. 

It is assumed that in the absence of the Recycled Water Project, existing service area 
demands would continue to be supplied from the water sources outlined above and treated 
recycled water will continue to be discharged to San Pablo Bay. Therefore, in the Without 
Project Baseline, the capital and operating costs of supplying recycled water are avoided.  

However, as the Sonoma Valley grows, water demands will increase, and without the 
Recycled Water Project, additional/new water sources will need to be developed in the 
future. The Sonoma Valley Groundwater Management Plan (SCWA, 2007) identifies 
additional supply options including increased imported water from the Russian River, 
stormwater recharge, and increased conservation as potential alternate water supply 
options. The method in which these supply options will be used to supplement the water 
demands of the users identified in the Recycled Water Project has not yet been determined. 
Therefore, the costs associated with obtaining these additional water supplies are not 
considered in the Financial Analysis. The costs considered are those associated with 
continuing to use the current sources. 
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3.4.2 Wastewater Production, Storage and Discharge 

Regardless of the alternative selected, the projected wastewater flow at the SVCSD WWTP 
is expected to increase with time as a result of area growth. Without any expansion of the 
recycled water systems, it can safely be assumed that existing recycled water demand will 
remain near the current recycled water demand of 1,200 acre-feet per year (ac-ft/yr). 

Currently, the SVCSD treats approximately 2.8 million gallons per day (mgd), or 
3,160 ac-ft/yr, of average annual dry weather flow (ADWF). From May 1 to October 31, 
treated tertiary effluent is stored in treated water storage reservoirs R1 through R4, with a 
total storage capacity of 210 million gallons (MG) or approximately 645 acre-feet. This 
stored water is distributed for agricultural reuse along the existing recycled water 
distribution line to the southeast of the treatment plant. From November 1 to April 30, the 
treated effluent is discharged to Schell and Hudeman Slough. The current permitted 
discharge capacity is 3.0 mgd ADWF (3,360 ac-ft/yr) during the dry weather period. There 
is no discharge limitation during the remaining part of the year. 

Table 3.4 summarizes the projected treatment plant flow, expected recycled water use and 
required slough discharge for the baseline alternative. As seen from the table, the Slough 
discharge under the baseline alternative will become higher than the currently permitted 
3.0 mgd (3,360 acre-feet/year) average dry weather flow (ADWF) in future years.  
 
Table 3.4 Projected Treatment Plant Flow and Expected Recycled Water Use 

Under the Baseline Alternative 
Sonoma Valley Recycled Water Project Financial/Economic Analysis 
Sonoma Valley County Sanitation District 

  
2000 

(ac-ft/yr) 
2005 

(ac-ft/yr)
2010 

(ac-ft/yr)
2015 

(ac-ft/yr)
2020 

(ac-ft/yr) 
2025 

(ac-ft/yr) 
2030 

(ac-ft/yr)
Projected Flow (1) 4,500 4,500 4,750 5,000 5,250 5,500 5,550 
Recycled Water Use    

Existing Customers 1,200 1,200 1,200 1,200 1,200 1,200 1,200 
New Customers – – – – – – – 

Slough Discharge 3,300 3,300 3,550 3,800 4,050 4,300 4,350 
Note: 
(1) CWA 2005 Urban Water Management Plan (Brown and Caldwell, 2006). 

Obtaining an increased discharge allowance to the National Pollution Discharge Elimination 
System (NPDES) permit may require an extensive Environmental Impact Report (EIR) 
process. In order to avoid increasing the permitted discharge allowance, it will be necessary 
to construct additional storage to store the flows in excess of 3 mgd to adhere to the 
seasonal limitations. The construction of this storage would not only require capital for 
storage, but also requires capital for land acquisition. 
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Since the SVCSD already treats its wastewater to Title 22 tertiary quality, the without-
project baseline assumes that no additional treatment will be required for future (and 
increased) discharges.  

3.4.3 Recycled Water Project 

In the alternative in which the recycled water alignments are constructed, there are again 
implications on the water supply system and the wastewater discharge system. 

3.4.3.1 Water Supply and Use 

The proposed recycled water project consists of construction of the four alignments over 
the next decade for delivery of approximately 2,800 ac-ft/yr of recycled water to urban 
landscape irrigation, vineyards, pasturelands, and dairies. The current water supply that 
would be offset by the recycled water consists of purchased water, private groundwater 
wells, and local creek water, as identified in the Recycled Water Feasibility Study (SCWA, 
2005). The purchased water is provided by SCWA and distributed for use by the City and 
VOMWD.  

If the recycled water project is implemented, in addition to cost associated with construction 
of the alignments, there will be additional costs for annual operation and maintenance of the 
system, staffing, and public outreach. 

3.4.4 Wastewater Production, Storage and Discharge 

As previously discussed, SVCSD treats approximately 4,500 acre-feet per year , but is 
limited to discharge of no more than 3 mgd between May 1 and October 31. As shown in 
Table 3.4, without the Recycled Water Project, the SVCSD effluent discharge requirement 
increases beyond 3 mgd in the future, even with operation of the existing recycled water 
system. With the addition of the recycled water project alignments however, an additional 
2,800 acre-feet per year of water will be reused by 2020. Table 3.5 presents the projected 
flow to the WWTP, and the expected recycled water demand with the implementation of the 
Recycled Water Project. Over the planning horizon, volume of discharge will decrease by 
about 1/2 of the current discharge volumes. 

Similar to the without-project alternative, it is assumed that no additional treatment will be 
required at the wastewater treatment plant since all the flow is currently treated to Title 22 
tertiary water quality. 
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Table 3.5 Projected Treatment Plant Flow and Expected Recycled Water Use 
Under the Recycled Water Alternative 
Sonoma Valley Recycled Water Project Financial/Economic Analysis 
Sonoma Valley County Sanitation District 

  
2000 

(ac-ft/yr) 
2005 

(ac-ft/yr)
2010 

(ac-ft/yr)
2015 

(ac-ft/yr)
2020 

(ac-ft/yr) 
2025 

(ac-ft/yr) 
2030 

(ac-ft/yr)
Projected Flow (1) 4,500(2) 4,500 4,750 5,000 5,250 5,500 5,550 
Recycled Water Use 
(Existing Customers) 1,200 1,200 1,200 1,200 1,200 1,200 1,200 

Recycled Water Use 
(New Customers) – – 1,095 1,998 2,750 2,750 2,750 

Alignment 1A – – 1,095 1,095 1,095 1,095 1,095 
Alignment 1B – – – – 752 752 752 
Alignment 2 – – – 439 439 439 439 
Alignment 3 – – – 464 464 464 464 

Slough Discharge 3,300 3,300 2,455 1,802 1,300 1,550 1,600 
Notes: 
(1) SCWA Urban Water Management Plan (Brown and Caldwell, 2006). 
(2) 1 mgd is equivalent to 1,120 ac-ft/yr. 
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Chapter 4 

FINANCIAL ANALYSIS 

An important distinction for evaluating recycled water is the difference between a financial 
analysis and an economic analysis. The financial analysis focuses on the monetary benefits 
and costs while the economic analysis analyzes a broader spectrum of benefits and costs 
(of which many have not been monetized or are intangibles). This chapter provides an 
overview of the financial analysis and presents the results. 

4.1 FINANCIAL ANALYSIS OVERVIEW 
As stated previously, the financial analysis of a recycled water project focuses solely on the 
monetary benefits and costs of the recycled water system. In other words, the financial 
analysis looks at the internal monetary bottom line and projected cash flows of the relevant 
agencies, and disregards any impact or values from environmental and social 
benefits/costs.  

The financial analysis reveals how much each alignment will cost with consideration of both 
capital and operation and maintenance (O&M) costs. The costs provided in the Feasibility 
Study were based on the 1998 Bay Area Regional Water Recycling Program (BARWRP) 
Study, “Cost Criteria for Development of Alternatives.” The costs provided in the Feasibility 
Study were updated to an April 2008 San Francisco Engineering News Record 
Construction Cost Index (ENRCCI) of 9,155.  

4.2 CAPITAL COSTS 
Recycled water systems are often relatively expensive in terms of the direct financial 
implications of installing and operating the required treatment processes, transmission 
pipelines, and related infrastructure. The capital costs include pipelines, pump station(s), 
appurtenant facilities, and internal facilities. The capital costs also include the cost for 
construction, engineering, planning, administration, and contingencies related to building 
recycled water treatment facilities. The engineering, planning, administration, and 
contingency costs - often referred to as indirect or “soft” costs - are estimated to be 
65 percent of the construction costs for the purpose of this study.  

4.2.1 Pipeline Costs 

Pipeline costs in the Feasibility Study were based on land use, pipe diameter, and length of 
pipe. The total costs for each pipeline segment were updated to the April 2008 San 
Francisco ENRCCI of 9,155. 
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4.2.2 Pump Station 

Pump station costs in the Feasibility Study were based on pipe length, pipe diameter, flow, 
velocity, and change in elevation factors. The estimates assumed that there would be one 
pump station per alignment and that it would be located at the treatment facility. The total 
costs for any pump stations were updated to the April 2008 San Francisco 2008 ENRCCI of 
9,155. 

4.2.3 Storage 

Of the proposed alignments, only Alignment 1B was identified in the Feasibility Study to 
require additional storage. The Feasibility Study estimated storage costs to be 
approximately $17,000 per acre-foot. The total costs required for storage were updated to 
the April 2008 San Francisco ENRCCI of 9,155. 

4.2.4 Internal Facilities 

The costs associated with “internal” capital improvements for converting or constructing 
new facilities for irrigation on potential user’s property are difficult to quantify at the 
feasibility stage. Distances from a distribution header to the centroid of the parcels were 
calculated and the cost to deliver recycled water to the parcel centroid was estimated to be 
the cost of site retrofit. The Feasibility Study estimated total internal capital costs for 
Alignment 1A, 1B, 2 and 3 at $3.2, $1.3, $1.5 and $1.1 million, respectively. These costs 
were also updated to the April 2008 San Francisco ENRCCI of 9,155. Since these costs are 
typically allocated to the customers (as these costs are often the responsibility of the 
property owner), these costs are not considered in the cash flow analysis. 

4.3 O&M COSTS 
The O&M costs of the Feasibility Study were based on the results of the BARWRP study. 
These O&M costs have also included annual inspection and maintenance of the pipeline. 
The O&M costs were also updated to the April 2008 San Francisco ENRCCI of 9,155. 

In addition to the O&M costs associated with the operation of the recycled water 
alignments, additional O&M costs associated with public outreach and additional staffing 
were also recognized. A one-time outreach cost of $50,000 was estimated for each year in 
which a recycled water alignment would come on line. Also, an annual cost of $37,500 per 
alignment was estimated for staffing needs.  

4.4 ANNUALIZED COST 
The cost per acre foot per year ($/ac-ft/yr) were calculated for each of the alignments by 
amortizing the costs for 40 years at 6 percent interest and dividing the total annual cost by 
the usage volume of the alignment. A summary of the capital, O&M, and annualized costs 
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for each alignment are presented in Table 4.1. The original tables from the Feasibility Study 
and the updated tables are provided in Appendix B. 

Using the screening criteria discussed in Chapter 3, the completed recycled project was 
developed. The Recycled Water Project requires construction of the alignments in the 
determined phases, as discussed in Chapter 3. In order to estimate the required annual 
cost required for construction of the recycled water system, a standard Carollo S-Curve was 
applied as an estimate for anticipated expenditures over the construction duration.  

The S-Curve has been developed using historical projects and the percentage of total 
project costs spent each year based on project duration. For example, a project with a 
three-year duration would spend 10 percent of its project costs in the first year, followed by 
45 percent of the project costs in the second and third year.  

4.5 CASH FLOW MODEL 
A cash flow model was developed as part of this Financial Study to evaluate the with-
project and without project cash flows. The cash flow model was developed based on 
several assumptions. These assumptions and the details of recycled water demand, cash 
flow allocation, and cash flow model summary are discussed below. 

4.5.1 Assumptions 

The cash flow start year was assumed to be 2008 since all project costs are available in 
2008 dollars. The expected capital and O&M costs associated with the with-project 
alternative and the without project alternative are further discussed below. 

4.5.1.1 Capital Costs 

The capital costs associated with the with-project alternative include the cost of construction 
of the four alignments and cost of required storage. The capital cost associated with the 
without project alternative includes the cost of additional land for dry weather storage of 
treated effluent, the cost of construction of storage, and the cost of construction of 
conveyance of the stored treated effluent. The preliminary calculations used to size the 
required storage and effluent conveyance is presented in Appendix C. 

The construction costs do not include estimating contingencies, contractor's overhead and 
profit, construction contingencies or costs to the owner, such as engineering, legal, 
administrative, project contingencies, and construction management costs. These costs are 
added to construction costs to obtain total project costs. A project cost factor of 65 percent 
was applied to the construction costs to arrive at the estimated total project capital cost. A 
65 percent project delivery factor is consistent with the recommendations of the Association 
of the Advancement of Cost Engineering International guidelines for planning level 
estimates.  
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Table 4.1 Alignment Summary Table(1) 
Sonoma Valley Recycled Water Project Financial/Economic Analysis 
Sonoma Valley County Sanitation District 

Alignment 
Total Usage 
(acre-feet) 

Estimated 
Storage 

Requirement(2) 

(acre-feet) 

Estimated 
Total Capital 

Cost(3) ($) 

Estimated 
Cost(4) 

($/acre-foot)

Estimated 
Present Worth 

O & M 
($/year) 

Estimated 
Present Worth 

O & M 
($/acre-foot) 

Total Estimated  
Cost  

($/acre-foot) 
1-A 1,095 65 $11,213,000 $681 $159,413 $146 $827 

                

1-B 752 825 $37,482,000 $3,314 $154,723 $206 $3,520 

                

1 (A+B) 1,847 890 $48,695,000 $1,753 $314,136 $351 $2,104 

                

2 439 65 $8,986,000 $1,362 $94,809 $216 $1,578 

                

3 464 65 $7,169,000 $1,028 $104,906 $226 $1,254 
Notes: 
(1) Capital costs are in April 2008 dollars. 
(2) The estimated Storage requirement Unit Cost is based upon the total cost per storage capacity at Oceanview Reservoir (SCWA) and 

R4 Reservoirs (SVCSD). 
(3) Total Estimated Capital Cost includes a base construction cost and an additional 65 percent to account for contingencies, planning, engineering, 

administration, and permitting cost. Costs are in April 2008 dollars (ENRCCI of 9,155). 
(4) Estimated annual cost is based upon amortizing the capital cost for 40 years at 6 percent. 
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A capital project cost escalation of four percent was used annually to estimate the future 
dollars of the proposed alignment constructions. This escalation rate, inflated to the 
mid-point of construction, was used to adjust capital cost estimates for the financial 
analysis. 

4.5.1.2 O&M Costs 

The O&M costs associated with the with-project alternative include the O&M costs 
presented in Table 4.1. The O&M costs associated with the without project alternative 
include the cost of conveyance of the treated effluent to the effluent storage structure, the 
cost of conveyance of the effluent from the storage structure to the discharge slough, and 
the general O&M associated with the storage structure and effluent pipelines. 

The cost of O&M is also provided in 2008 dollars. This cost will also increase with time. 
Fixed O&M costs such as salaries, overhead and equipment, as well as variable O&M costs 
such as utilities, were all assumed to increase at three percent per year. This escalation 
was assumed to apply to the additional staffing needs and the outreach costs of the with-
project alternative. 

4.5.1.3 Discount Rate 

The nominal discount/capitalization rate, or the rate used to determine the present value of 
future earnings was assumed to be 5.5 percent. The rate of inflation was assumed to equal 
three percent for O&M costs, resulting in a real interest rate of 2.5 percent.  

4.5.1.4 Useful Life 

Although various elements of the recycled water system have different useful lives, the 
majority of the system pipelines and pump stations were estimated to have a useful life of 
30 years. Thus, the cash flow model was run to 2040 to capture the full useful life of most of 
the assets. Structural assets are expected to have a useful life of up to 50 years.  

4.5.2 Recycled Water Demand 

The recycled water demand of the system varies as alignments come on line. The 
alignment construction order was determined from the alignment ranking and prioritization 
workshop, as discussed in Chapter 3. The order of construction, construction duration, and 
year of start-up/operation are summarized in Table 4.2. 

The total recycled water demand, and the current source and volume offset are presented 
in Table 4.3. Appendix D provides annual recycled water demands per alignment, per 
usage category and per service area. 
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Table 4.2 Alignment Phasing and Schedule 
 Sonoma Valley Recycled Water Project Financial/Economic Analysis 
 Sonoma Valley County Sanitation District 

 First Year of 
Construction 

Construction 
Duration 

First Year of 
Operation 

Alignment 1A 2010 2 2012 
Alignment 1B 2015 3 2018 
Alignment 2 2012 3 2015 
Alignment 3 2018 2 2020 
Note: 
(1) Alignment schedule based on ranking received during the internal stakeholder workshop held 

on July 9, 2008. 

4.5.3 Cash Flow Allocation 

Cash flow allocations were developed once the total project cash flow was developed for 
the recycled water alignments. The allocations were based purely on the recycled water 
demands of each stakeholder, and do not consider benefits or costs accrued by each of the 
stakeholders. The economic analysis presented in Chapter 5 analyzes the benefits and 
costs to each stakeholder based on monetized triple bottom line benefits and costs. 
 
Table 4.3 Total Recycled Water Demand and Volume of Potable Offsets  
 Sonoma Valley Recycled Water Project Financial/Economic Analysis 
 Sonoma Valley County Sanitation District 

 
Alignment 

1A 
Alignment 

1B 
Alignment 

2 
Alignment 

3 
Recycled Water Demand    
Agricultural Demand 1,081 400 301 464 
Urban Demand 14 352 138 0 
Total Recycled Water Demand 1,095 752 439 464 
Potable Water Offsets    
Private Well Water Offset 840 692 320 464 
City of Sonoma Water Offset 0 0 87 0 
VOMWD Water Offset 0 60 0 0 
Local Creek Water Offset 255 0 32 0 
Total Potable Water Offset 1,095 752 439 464 
Source: Sonoma Valley Recycled Water Feasibility Study (SCWA, December 2005). 
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4.5.3.1 Capital Cost Allocation 

Capital costs were allocated based on recycled water demand and volume of potable water 
offset per service area. The private well and creek water volume offset was termed “other” 
since no one owner of this supply exists to whom benefits or costs can be directly 
associated.  

As presented in Table 4.3, for Alignment 1A, the total volume of recycled water demand 
corresponds to offsets in private well water and local creek water. Therefore, 100 percent of 
the capital costs associated with this alignment are allocated to the “other” category and are 
not directly allocated to SVCSD, SCWA, VOMWD or the City. In Alignment 1B, 60 acre-feet 
per year (ac-ft/yr) of the recycled water demand corresponds to an offset of potable water 
supplied by VOMWD. This volume corresponds to eight percent of the total recycled water 
demand along this alignment. Therefore, eight percent of the Alignment 1B costs were 
allocated to VOMWD. Similarly, in Alignment 2, 87 ac-ft/yr of the recycled water demand 
corresponds to offsets to the City of Sonoma potable system. This volume is 20 percent of 
the total Alignment 2 recycled water demand. Therefore, 20 percent of the capital costs of 
Alignment 2 were allocated to City of Sonoma.  

A summary of the capital allocations (and resulting cash flows) per year is presented in 
Appendix E. It must be noted that these allocations are purely based on recycled water 
demands and the service area, and do not consider the benefit/cost associated with the 
construction of the alignments. The economic analysis evaluates the benefits and costs to 
each internal and external stakeholder in Chapter 5. 

Without-project costs, which are the costs associated with the increased storage required, 
and the conveyance of this storage from the SVCSD treatment facility and to the slough are 
directly allocated to SVCSD. 

4.5.3.2 O&M Cost Allocation 

The O&M costs with the recycled water alignments are associated primarily with the cost of 
delivery of recycled water. In addition to the cost of delivery, there are costs associated with 
operating staff and cost associated with public outreach.  

All parties agreed to divide the staffing and the public outreach costs equally amongst 
SVCSD, VOMWD, and the City during Workshop 2 because these costs are fixed costs, 
which would not be impacted by volume of recycled water delivered. A third of these costs 
were allocated to each internal stakeholder. The annual O&M cash flow allocations are 
provided in Appendix E with the capital allocations. 

The O&M cost associated with delivery and system maintenance were allocated based on 
recycled water flow. These costs are directly related to flow and thus are allocated as they 
are incurred. Therefore, as alignments come into operation, the O&M allocation varies. 
Appendix E summarizes the O&M cash flow allocations. 
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Without-project costs, which are the costs associated with the increased storage required, 
and the conveyance of this storage from the SVCSD treatment facility and to the slough are 
directly allocated to SVCSD. 

4.5.4 Stakeholder O&M Savings and Loss in Revenue 

Implementation of the Recycled Water Project results in changes to current expenditures 
and revenues of the internal stakeholders.  

The City and VOMWD currently supply potable water to some municipal/urban customers 
who will switch to use of recycled water with implementation of the Recycled Water Project. 
Since the City and VOMWD would no longer be providing potable water service to these 
customers, both agencies will observe a loss in revenue corresponding to this flow. 
However, since 90 percent of City potable water, and 85 percent of VOMWD potable water 
is purchased from SCWA, the City and VOMWD will also observe O&M cost savings 
corresponding to this volume of water.  

Although SCWA does not directly supply potable water to any of the customers projected to 
offset potable sources with recycled water, it does sell potable water (through wholesale 
agreements) to the City and VOMWD. Both the City and VOMWD then sell this water (as 
retailers) to its customers. Since some of these customers will now switch to the recycled 
water system, SCWA will observe an O&M savings associated with the cost of production 
of the volume of potable water supplied to the City of Sonoma and VOMWD. SCWA will 
also observe a loss in revenue associated with the reduced sales of this potable water.  

4.5.5 Recycled Water Sales 

Contractual stipulations are in place to allow SVCSD to charge its existing customers 
recycled water service fees. Although a recycled water pricing strategy has not been 
established, the capacity to evaluate the potential recovery of costs using recycled water 
sales was added to the cash flow model. 

Since cost recovery or pricing mechanisms have not been established, the capability to 
apply a service fee by service area, as well as by usage type was developed as part of the 
model. Therefore, based on the per acre foot cost charged for recycled water, the potential 
cost recovered can be calculated for the volume of potable water offset in the City, 
VOMWD, private wells, and creek water. In addition, should a pricing strategy be 
established whereby customers are charged a cost per acre-foot fee based on usage (i.e. 
agricultural rate vs. urban/municipal rate), the cost recovery using this pricing strategy was 
also built into the cash flow model.  

A further discussion of funding and cost recovery strategies is presented in Chapter 6. 
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4.5.6 Cash Flow Model Summary 

Using the assumptions discussed above and the modules developed in the cash flow 
model, the cash flow projections were developed for the with-project and without project 
alternatives. The results of these to cash flows from 2008 to 2040 are summarized below. 

4.5.6.1 With-Project Cash Flow 

The with project cash flow model consist of the costs associated with implementing the four 
recycled water alignments. Table 4.4 presents a cash flow summary of implementing the 
Recycled Water Project in escalated dollars. Appendix F presents the net present value 
calculation of project implementation, as well as the net present value of cash flows 
allocated to each internal stakeholder. 
 
Table 4.4 With Project Cost Summary (2008 to 2040)  

Sonoma Valley Recycled Water Project Financial/Economic Analysis 
Sonoma Valley County Sanitation District 

 
Capital Cost (1) (2) 

(Future Dollars) 
Percent of 

Total 
O&M Cost (1) (3)  

(Future Dollars) 
Percent of 

Total 
City of Sonoma $1,468,400 1.9% $3,127,349 10.2% 
VOMWD $3,720,480 4.9% $2,852,719 9.3% 
SVCSD/SCWA 
Other $70,525,120 93.1% $24,789,644 80.6% 
Total $75,714,000 100% $30,769,711 100% 
Notes: 
(1) All costs in future dollars. 
(2) Capital costs inflated at 4 percent. 
(3) O&M costs inflated at 3 percent. 

The escalated cost of implementing the Recycled Water Project is approximately 
$75 million (in future dollars). The escalated cost of operation of the system over 30 years 
is approximately $30 million (in future dollars).  

4.5.6.2 Without Project Cash Flow 

Without implementing the recycled water project, the internal stakeholders will continue to 
supply potable water to its customers for irrigation use. In addition, SVCSD will be required 
to construct and operate additional storage and conveyance infrastructure to meet seasonal 
effluent guidelines. The cost associated with continuing to produce and purchase potable 
water, as well as the cost of constructing and operating additional storage is summarized in 
Table 4.5. Appendix F presents the net present value of the without project alternative. 
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Table 4.5 With-Out Project Baseline Cost Summary  
 Sonoma Valley Recycled Water Project Financial/Economic Analysis 
 Sonoma Valley County Sanitation District 

 
Capital Cost (1) (2) 

(Future Dollars) 
Percent of 

Total 
O&M Cost (1) (3) 

(Future Dollars) 
Percent of 

Total 
City of Sonoma (4) $0 0.0% $1,872,565 29.4% 
VOMWD (4) $0 0.0% $1,187,887 18.6% 
SCWA (4) $0 0.0% $1,484,234 23.3% 
SVCSD(5) $8,112,979 100.0% $1,833,479 28.7% 
Total $8,112,979 100.0% $6,378,166 100.0% 
Notes: 
(1) All costs in future dollars. 
(2) Capital costs inflated at 4 percent. 
(3) O&M costs inflated at 3 percent. 
(4) Cost of increased water supply to the Sonoma Valley that will provide water supply reliability in 

the absence of the Recycled Water Project is not included as these costs have not yet been 
allocated to the various stakeholders. 

(5) Capital and O&M costs represent those associated with increased storage and conveyance 
required to meet seasonal discharge limits. 

 



August 09  5-1 
pw://Carollo/Documents/Client/CA/Sonoma Valley/7965A00/Deliverables/05 (Final) 

Chapter 5 

ECONOMIC ANALYSIS 

As an extension to the financial analysis, which was presented in Chapter 4, this chapter 
further analyzes the Recycle Water Project within an economic framework to assess the 
underlying benefits (and costs) that may not be directly attributed to immediate project cash 
flows. The economic analysis, as presented herein, explores the potential types of 
environmental, social, financial, and other benefits that may accrue to the Sonoma Valley 
County Sanitation District (SVCSD), Sonoma County Water Agency (SCWA), Valley of the 
Moon Water District (VOMWD), and the City of Sonoma (City) from the construction of all 
four alignments of the Recycled Water Project. 

5.1 OVERVIEW OF THE TRIPLE BOTTOM LINE APPROACH 
Although recycled water is often more expensive than some traditional options for providing 
water, recycled water provides some benefits that these other alternatives do not. 
Therefore, a clear distinction must be made between financial and economic analysis. 

• A financial analysis of water reuse is based solely on the cash flows of expenses and 
revenues in and out of the agency. 

• An economic analysis provides a benefit/cost perspective by considering a broader 
view of the value of the recycled water. 

Financial analysis provides a narrow perspective of the “value” of the waters provided. For 
example, a financial analysis does not include benefits to the environment and social costs 
avoided when reuse enables a community to forego developing alternative water supply 
options. Therefore, it is important to consider the benefits and costs of each option, rather 
than considering only costs. 

Historically, water and wastewater programs have been evaluated using “cost-
effectiveness” (C-E) analysis. Using a C-E analysis, the least expensive alternative is 
identified for obtaining a specific outcome. This assumes that the level of benefits from the 
various options is identical and the only important distinction is cost or monetary 
commitment.  

In contrast, the benefit-cost analysis (BCA) looks at relevant options and explores how the 
benefits and costs compare to each other, providing a method of evaluating the full social 
impact of the project. The BCA approach helps identify if an objective is worth pursuing 
and/or which options provide the greatest net benefit to society. The Triple Bottom Line 
(TBL) approach is a variant of the BCA approach.  



5-2 August 09  
 pw://Carollo/Documents/Client/CA/Sonoma Valley/7965A00/Deliverables/05 (Final) 

5.2 ECONOMIC FRAMEWORK 

5.2.1 TBL Approach 

The TBL is a planning tool that helps agencies track progress toward promoting 
sustainability and is a streamlined version of a social BCA. The TBL consists of: 

• A financial bottom line that reflects the cash flow accounting stance of the agency. 

• The social impacts that reflect impacts on societal values. 

• The environmental impacts that reflect effects on the natural environment. 

Each of these is discussed further below. 

5.2.1.1 Financial 

Although recycled water can be expensive relative to some traditional water supply options, 
it can also provide some financial benefits in terms of avoided costs and cost offsets in 
other water resource management options.  

For example, in many parts of the country including the Sonoma Valley, increasingly 
stringent National Pollution Discharge Elimination System (NPDES) permits and increases 
in land, chemical, and monitoring costs are driving up the compliance costs of municipal 
wastewater treatment and discharge. By converting some of the effluent stream into 
recycled water, many agencies are able to avoid or postpone additional investments in 
wastewater treatment and discharge expenses, while at the same time creating more value 
by developing a new water resource for the region. Although developing recycled water 
requires treatment expenses of its own, these costs may be offset in part by avoided 
additional costs that would have to be incurred for wastewater treatment and discharge. 

Avoided costs can also arise when recycled water offsets the demand for potable water, 
which is in limited supply and/or expensive to produce and deliver. In many parts of the 
country, as in the Sonoma Valley, potable supplies are stretched thin, especially in peak 
demand periods such as the summer or dry months. Adding new potable supplies is very 
expensive, as is transporting water long distances and/or treating the water to potable 
standards. By avoiding or postponing the need to expand potable supplies, the use of 
recycled water can provide considerable cost savings to a water user.  

Recycled water can also offer financial return in the form of revenue from sales. According 
to the California Water Code (Section 13580.7), public agencies that are water retailers can 
establish a rate for recycled water that has a reasonable relationship to their costs of 
obtaining and producing the recycled water, conveying the recycled water, and their 
overhead expenses for providing recycled water service, and is comparable to or less than 
the retail suppliers rate for potable water.  
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5.2.1.2 Social 

Recycled water can provide a range of social and related reliability benefits for the region. 
Social benefits take numerous forms, including adherence to a widely shared 
“environmental ethic” for recycling and the use of “green” approaches to local resource 
management challenges.  

Social benefits can be more tangible and economic than the “good citizen” motives noted 
above. For example, recycled water yields are not linked to the hydrologic cycle and annual 
precipitation patterns; instead, the yield from recycled water is driven by a stable supply of 
regionally generated wastewater. As a climate-independent water supply option, recycled 
water offers some added economic reliability values to the region compared to traditional 
sources that depend on snow pack, precipitation, and storage. 

In addition, recycled water can be used for public services that would otherwise be 
unavailable or costly, such as irrigation of public parks, highway corridors, and dust control, 
by providing additional social benefits that are not directly related to the direct consumption 
of recycled water by residents of the community.  

5.2.1.3 Environmental 

Recycled water can generate environmental benefits in several ways. One of the prevalent 
impacts is enhancing stream flows, which can arise when recycled water use offsets 
demands on potable supplies that directly or indirectly draw down flows of inland rivers and 
streams such as the Russian River. Recycled water can likewise be used to recharge 
aquifers, and develop or enhance wetlands that are hydrologically connected to surface 
waters that are flow-sensitive. Environmental benefits can also arise by postponing the 
need to build or expand water supply reservoirs, other potable water storage facilities, and 
possibly large conveyance pipelines. Benefits to the environmental can also be generated 
when recycled water reduces the volume of wastewater discharges to sensitive surface 
waters such as San Pablo Bay. 

Environmental benefits can include many of the ecological services and values associated 
with enhanced stream flows, improved instream water quality, and lower summertime water 
temperatures. These benefits also include improved fisheries and enhanced riparian 
ecosystems resulting from added flows, moderated temperatures, and/or reduced pollutant 
loadings. 

In addition, the use of recycled water is consistent with the commitment to sustainability the 
SVCSD, SCWA, VOMWD, and the City adhere to. According to the California Sustainability 
Alliance publication The Role of Recycled Water in Energy Efficiency and Greenhouse Gas 
Reduction (May, 2008), every gallon of recycled water that is not used to offset potable 
water use is a missed opportunity for California to increase water and energy supplies and 
to reduce carbon emissions. Although producing and distributing recycled water can be a 
relatively energy intensive process, the potential increase in energy use and emission of 
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green house gases (GHGs) is less than that of developing alternate supplies, including 
increased import of irrigation supplies from the Russian River. In increasing its Sonoma 
Valley recycled water use, SVCSD is supporting statewide initiatives to reduce GHG 
emissions. 

5.3 ECONOMIC ANALYSIS RESULTS  
Performing an economic analysis of a project involves several major steps, including: 

• Defining the baseline for the analysis, and making assumptions to set up the analysis 
including selecting the appropriate discount rate to use and the appropriate useful life 
to assume for the project. 

• Performing the analysis of benefits and costs to produce monetary values where 
appropriate, and qualitative values when monetization is not possible or appropriate. 

• Comparing monetized benefits to costs and performing sensitivity analysis to 
understand key uncertainties associated with the analysis. 

• Assessing the relative share of benefits held by different stakeholders to understand 
better who gains from the project and to suggest possible cost-sharing arrangements 
for the investment.  

5.3.1 Defining the Baseline and Setting Up the Analysis 

In order to identify and assess the types of benefits that may arise from the Recycled Water 
Project, it is important to determine the actions and conditions that would be present in the 
absence of the proposed project. In this analysis, this is the Without Project Baseline 
established in Chapter 3.  

Without the proposed Recycled Water Project, the following scenarios are possible: 

• Expansion of imported water supplies, increased groundwater pumping, increased 
conservation, or a combination of these. 

• Existing conditions continue with degradation of downstream water bodies, such as 
estuaries fed by Sonoma Creek. 

As seen above, often a baseline has a component that is water quantity-driven and another 
component that is water quality-driven.  

Some benefits of the project follow directly from the definition of the Without Project 
Baseline. Examples include: 

• Benefit of avoiding alternate projects to supply the amount of water that will be 
supplied by the project.  

• Avoiding water quality degradation that could occurs without the project. 
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• Avoiding actions needed to ensure that a SVCSD will comply with its seasonal 
discharge requirements in the future. 

The water quantity and water quality aspects of the baseline are detailed in the following 
sections. 

5.3.1.1 Water Quantity Aspects  

Implementation of the Recycled Water Project Recycled water is expected to be delivered 
to agricultural and municipal customers that currently use either groundwater, local creek 
water, or water supplied by the City or VOMWD, which is wholesale by SCWA. The 
Recycled Water Project will offset approximately 2,800 acre-feet per year (ac-ft/yr) of 
existing water sources when all four alignments are in operation. 

There are several benefits to the offset of current water sources, including: 

• Avoided cost of pumping and delivering the existing supplies. The avoided cost 
applies to the avoided groundwater pumping costs for agricultural water users, 
VOMWD, and the City, as well as avoided Russian River water delivery costs for 
SCWA. Benefit of avoided Russian River water delivery is also realized by VOMWD 
and the City, who purchase this water from SCWA.  

• Augmenting local stream water. The local stream water use that is offset by the 
Recycled Water Project will act to increase stream flows in Sonoma Creek, which is 
reported to be a gaining stream (i.e., one that gains water from groundwater rather 
than lose water to the groundwater aquifer) in the vicinity of the project and 
downstream (Farrar et al., 2006). Increased stream flow result in improved habitat for 
special status species fish in Sonoma Creek – namely steelhead and Chinook 
salmon.  

• Augmenting groundwater supplies. The avoided groundwater use that stays in the 
aquifer, reduced groundwater pumping helps with reduced saline water intrusion and 
management of groundwater levels in the Sonoma Valley.  

• Water Supply Flexibility. Increased recycled water supplies in Sonoma Valley provide 
an additional water source that provides flexibility in matching growing demands for 
water with available supplies.  

This analysis assumes that offset existing water sources would be left in the ground or in 
the local stream. However, if the decision is made to use the offset water to meet water 
demands elsewhere, instead of leaving the offset water in the ground or in the local 
streams, then benefits such as improved habitat for special status fish species and reduced 
seawater intrusion would be replaced by the benefit of using the offset water in other 
applications. 
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5.3.1.2 Water Quality Aspects 

The main water quality component is that SVCSD will need to install additional storage for 
treated wastewater in order to comply with the seasonal discharge permit requirements 
while experiencing growing wastewater influent over the next 30 years. Without the project, 
SVCSD would need to install storage to hold increased effluent production during the May 
through October period when discharge is limited. Projected dry-year effluent flows indicate 
that storage would be needed in 2013. 

A second component of the water quality aspect is that without the project, winter 
discharges of treated effluent to Sonoma Creek, which flows to Shell Slough and San Pablo 
Bay, will continue. Although discharges of treated effluent in the winter to Shell Slough are 
permitted by the San Francisco Bay Regional Water Quality Control Board (RWQCB), 
reducing or eliminating these discharges is desired to help enhance water quality in the San 
Francisco-Bay Delta estuary.  

Also, without the Recycled Water Project continued pumping of groundwater increases the 
risk of saltwater intrusion. Saltwater intrusion results when excessive groundwater pumping 
depletes the aquifer and draws saltwater to the area from San Pablo Bay. Use of recycled 
water that results in reduced groundwater pumping could potentially slow the rate of 
seawater intrusion. However, there currently is insufficient data to determine whether the 
other recycled water projects in Sonoma Valley has slowed seawater intrusion in that area 
(Farrar, 2006).  

5.3.1.3 Choice of Discount Rate and Analysis Period 

The BCA is performed in real dollars, meaning that cost escalation is only used if the rate of 
escalation exceeds the general rate of inflation. Otherwise, costs and benefits are 
presented in constant dollars. A base year of 2008 was chosen, i.e., all dollar values 
reported in the economic analysis would be in 2008 dollars, including present value 
calculations where all benefits and costs into the future are summed and presented in 
current dollars. 

A discount rate is chosen for the analysis to translate dollars gained or spent in future years 
into today’s dollars. When performing analyses in real dollars, a real discount rate is 
chosen. The real discount rate chosen was 2.5 percent. This is consistent with using the 
current cost of capital for the agencies involved, and with an adjustment for inflation to get 
the discount rate in real terms (Discount Rate = Cost of Capital - Inflation Rate). The 
general cost of capital was assumed to be 5.5 percent and the expected rate of general 
inflation was 3 percent, roughly leaving a real discount rate of 2.5 percent.  

Another key component of the analysis is the choice of the analysis period. An analysis 
period is chosen to match the expected useful life of the assets to be installed. The idea is 
to match life-cycle costs for the project with the benefits accrued over the useful life of the 
project. An analysis period of 30 years was chosen as an average useful life of the recycled 
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water producing assets to be installed. In the economic analysis, each alignment was 
assumed to accrue benefits from the year that alignment is brought online and continue to 
accrue benefits for 30 years. With construction of different alignments at different times, the 
useful lives of the alignments are staggered to start and end at different times, resulting in a 
period of greater than 30 years over which the economic analysis is conducted (38 years in 
total). 

5.3.2 Assessment of Benefits and Costs 

The benefits and costs for the project were identified and agreed upon through a workshop 
process with SVCSD, SCWA, VOMWD, and the City. During the workshop, it was generally 
confirmed whether benefits could be monetized based on existing information and should 
be monetized, or would best be qualitatively assessed. Qualitatively assessed benefits and 
costs were rated on a five-point scale, with + or ++ representing increasing benefits, 
“U” showing that the net effect on the analysis result is uncertain, and – or – – indicating 
increasingly higher costs. The following discussion summarizes the assessment of costs 
and benefits from the project. 

5.3.2.1 Recycled Water Project Costs 

Table 5.1 summarizes the monetized results of the BCA. Table 5.2 summarizes the 
qualitative results. Total costs for the project is estimated at $68.14 million in present value 
2008 dollars. Capital costs are incurred from years 2010 to 2019 as construction of each 
alignment is undertaken. Capital costs total $56.2 million in present value. Operations and 
maintenance (O&M) costs are $515,000 per year when all alignments are operational. The 
present value of O&M costs over the useful life of the project is $9.1 million. Other costs, 
including additional staff and outreach, total $150,000 per year, or $2.9 million in present 
value 2008 dollars. The cash flows (in present value) are found in Appendix G. 
 
Table 5.1 Monetized Benefit Cost Analysis Overview (in Millions of 2008 dollars) 

Sonoma Valley Recycled Water Project Financial/Economic Analysis 
Sonoma Valley County Sanitation District 

Benefit or Cost Category 

Present 
Value(1) 

($ Millions)(2) 

Stakeholder 
Accruing Cost 

or Benefit 
Costs – Total     
Capital and O&M costs $68.14 To be 

determined 
Monetized Benefits   
Financial Benefits   
Avoided wastewater storage costs 5.37 SVCSD 
Avoided effluent conveyance costs 1.77 SVCSD 
Avoided costs SCWA Russian River and groundwater (3) 1.04 SCWA 
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Table 5.1 Monetized Benefit Cost Analysis Overview (in Millions of 2008 dollars) 
Sonoma Valley Recycled Water Project Financial/Economic Analysis 
Sonoma Valley County Sanitation District 

Benefit or Cost Category 

Present 
Value(1) 

($ Millions)(2) 

Stakeholder 
Accruing Cost 

or Benefit 
Avoided costs VOMWD groundwater (4) 0.01 VOMWD 
Avoided costs for City of Sonoma groundwater (5) 0.02 City 
Salvage value for remaining recycled water assets 2.14 SCWA, VOMWD, 

City, SVCSD 
Revenue from recycled water sales to new agricultural 
users (6) 

1.24 SCWA 

Social Benefits   
Increased water supply reliability SCWA (7) 6.69 SCWA 
Increased water supply reliability VOMWD (8) 0.23 VOMWD 
Increased water supply reliability for City of Sonoma (9) 0.24 City of Sonoma 
Avoided fertilizer costs for municipal irrigation users 0.35 Municipal 

irrigation users 
Avoided fertilizer costs for agricultural users 1.64 Agricultural users
Avoided pumping costs for agricultural users 0.05 Agricultural users
Environmental Benefits   
Enhanced riparian habitat for salmon and steelhead 41.35 Public 
Total Monetizable Benefits $62.1   
Total Net Benefits (Monetizable Benefits – Costs) $(6.0)   

Notes: 
(1) Assume 2.5 percent real discount rate and 30-year project life for each alignment.  
(2) All values in millions of dollars. 
(3) Based on imported Russian River water offset that reaches 133 ac-ft/yr by 2018 and imported 

groundwater of 7 ac-ft/yr by 2018. 
(4) Based on assumption that 5% of the water delivered by VOMWD is groundwater, and the 

remaining 95% is supplied wholesale by SCWA, 3 ac-ft/yr of groundwater deliveries is avoided. 
(5) Based on assumption that 5% of the water delivered the City is groundwater, and the remaining 

95% is supplied wholesale by SCWA, 4.85 ac-ft  per year of groundwater deliveries is avoided.  
(6) Assuming $25 per ac-ft initial price for recycled water delivered to agricultural users multiplied 

by recycled water deliveries that reach 2,246 ac-ft/yr by 2020. 
(7) Value of increased reliability is assumed to be $2.10 per household, and is multiplied by 

166,000 households by 2020 in SCWA service area that are not in the City or VOMWD service 
area, and 178,631 households by 2040. 

(8) Value of increased reliability is assumed to be $2.10 per household, and is multiplied by 9,707 
households by 2020 in VOMWD service area, and 9,987 householders by 2040.  

(9) Value of increased reliability is assumed to be $2.10 per household, and is multiplied by 4,996 
households by 2020 in City’s service area, and 5,092 households by 2040. 
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Table 5.2 Qualitative Benefit Cost Analysis Overview 
Sonoma Valley Recycled Water Project Financial/Economic Analysis 
Sonoma Valley County Sanitation District 

Qualitative Benefits and Costs 
Relative 

Magnitude(1)  
Financial Benefits   
Avoided increased groundwater pumping costs + SCWA, VOMWD, City, 

Agricultural users 
Source water protection for water providers  + SCWA, VOMWD, City 
Environmental Benefits   
Enhanced downstream water bodies from 
increased streamflow in Sonoma Creek 

+ 
Public 

Benefit to riparian and aquatic species from 
increased streamflow 

+ 
Public 

Reduced seawater intrusion + Public 
Increased in-stream and near-stream recreation + Public 
Water projects leveraging other community 
projects 

++ SCWA, VOMWD, City, 
SVCSD 

Social Benefits   
Local control over water resources ++ SCWA, VOMWD, City 
Increased demonstration of “green ethic” ++ SCWA, VOMWD, City, 

SVCSD 
Aesthetic values, including fountains with 
recycled water 

++ 
SCWA, VOMWD, City  

Increased water use reliability for agricultural 
users (quantity and quality) 

++ 
Agricultural users 

Short-term construction impacts – Public 
Public perception of recycled water use by 
agricultural users 

+ 
Agricultural users 

Public perception of recycled water use by 
municipal users 

– – 
Municipal users 

Notes: 
(1) Magnitude of likely effect on net benefits: 

++ = Likely to increase net benefits significantly. 
+ = Likely to increase net benefits relative to quantified estimates. 
U = Uncertain effect on net benefits relative to quantified estimates. 
– = Likely to decrease net benefits. 
– – = Likely to decrease benefits significantly. 
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5.3.2.2 Monetized Benefits 

The sum of monetizable benefits is $62.1 million, assuming a 2.5 percent discount rate. The 
present value of the total benefits is approximately 9 percent less than the present value 
costs at this discount rate. A discussion of some of the specific monetized benefits by 
category follows. 

5.3.2.2.1 Financial Benefits 

There are several financial benefits that result from implementation of the Recycled Water 
Project.  

Avoided Cost of Wastewater Storage 

The largest category of financial benefits is the avoided cost of additional wastewater 
storage. Use of recycled water via the proposed project would avoid the need for SVCSD to 
install additional effluent storage capacity in order to meet seasonal NPDES permit 
requirements. Avoided wastewater storage capital costs are $5,495,000 and under the 
Without Project Baseline would be incurred in 2012 and 2013. Avoided O&M costs for the 
storage are $13,815 per year. The present value of total wastewater storage capital and 
O&M costs avoided over the lifetime of the project is $5,366,350. 

Revenue from Recycled Water Sales 

Another category of financial benefits is the revenue from recycled water sales to 
agricultural users. Such revenue is only counted as a benefit when performing BCA from a 
societal perspective if the recycled water sales are to entities that were not previously 
purchasing water from any supplier (thus they are new revenues, not revenues transferred 
from another type of water delivery or another supplier). In this case, agricultural users for 
the proposed project were previously pumping their own groundwater. SVCSD would 
provide recycled water to the new agricultural customers. SVCSD’s contracts with its 
existing agricultural customers stipulate a minimum user charge of $25/ac-ft when SVCSD 
begins to charge for recycled water. SVCSD has determined that it likely intends to charge 
agricultural users for recycled water from the proposed project. The $25/ac-ft price is used 
in this analysis as a conservative estimate, given that SVCSD’s existing agricultural 
contracts set $25/ac-ft as the initial price. Revenue to SVCSD for sales to agricultural 
customers of the proposed project is projected to reach $56,150 when all alignments are 
operating. The present value of revenue to SCWA over the projected useful life of the 
project is expected to total $1,236,170 in 2008 dollars. 

Salvage Value of Assets 

Another category of financial benefits is the salvage value of remaining recycled water 
assets. Salvage value comes from the value of structures that were expected to last 
50 years instead of the assumed 30-year project lifetime. Salvage value from the proposed 
project totals $2.1 million in present value 2008 dollars. This benefit was divided between 
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SCWA, the City, VOMWD, and SVCSD using the proportion of overall project benefits for 
these entities. To overcome the circularity of this calculation (proportion of overall benefits 
depends in part on the division of salvage value), three iterations of the calculation were 
made with a starting assumption that the salvage value was shared equally between the 
four entities, and then the resulting proportion of total benefits for the project became the 
rule for division of the salvage value benefit in the next iteration. After three iterations, the 
difference between starting proportions of total benefits and ending portions was very small 
– indicating the solution had converged. 

Other Financial Benefits 

Other monetized financial benefits include avoided effluent conveyance costs, avoided 
costs for SCWA of Russian River, and groundwater pumping, avoided costs of VOMWD 
groundwater pumping, and avoided costs of City groundwater pumping. A complete 
description of these benefits can be found in Appendix H to this report. 

5.3.2.2.2 Social Benefits 

There are several societal benefits that result from implementation of the Recycled Water 
Project.  

Water Supply Reliability 

The largest category of social benefits is increased water supply reliability for the Sonoma 
Valley. The project increases water supply reliability for SCWA, VOMWD, and the City, 
allowing flexibility to use the offset potable supply for alternate uses. 

The project would increase water supply reliability for SCWA, which provides wholesale 
water deliveries for the Sonoma Valley. SCWA projects a 15 percent deficit of supplies 
compared to demand for a single year drought event according to the 2005 Urban Water 
Management Plan. The additional water made available by the Recycled Water Project is 
expected to be 2 percent of annual demand (2,800 ac-ft out of 113,880 ac-ft)1 by the year 
2018 when all four alignments are operational. For the proposed project, to adjust for the 
partial increase in reliability associated with the relatively small amount of new water supply 
for SCWA relative to total demands, we adjust the lower bound of the literature values 
downward from $88 per household per year to approximately $2.10 per household for years 
in which the project is delivering the full amount of water for all four alignments. When 
multiplied by the 166,000 households2 in the region by 2020, the potential benefit from 
increased reliability is over $342,100 per year by 2020, and almost $374,000 per year by 
2040. Assuming a 2.5 percent discount rate, the present value of improved reliability for 
SCWA over the 30-year project life is $6.7 million in 2008 dollars. 
                                                 
1 Total deliveries for SCWA taken from SCWA’s 2005 Urban Water Management Plan (SCWA, 
2006).  
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Water supply reliability would increase in a similar manner for the City and VOMWD, which 
project single dry year supply deficiencies of 19 percent for the City and 5 percent for 
VOMWD. The present value of improved reliability for the City over the 30-year project life 
is $239,900 in 2008 dollars. The present value of improved reliability for VOMWD over the 
30-year project life is approximately $234,000. 

Other Societal Benefits 

Other monetized social benefits include avoided fertilizer costs due to the existing nutrient 
value of recycled water applied for agricultural and municipal irrigation, and avoided 
pumping costs for agricultural users. A complete description of these benefits can be found 
in Appendix H of this report. 

5.3.2.2.3 Environmental Benefits 

The groundwater offset from the proposed project is expected to total 2,315 ac-ft/yr. A 
United States Geological Survey (USGS) model of Sonoma Creek hydrology and water use 
shows that the percentage of offset annual groundwater pumping that will become stream 
flow will grow to 90 percent over three years, and remain at that level thereafter3. This 
means that approximately 2,150 ac-ft of the offset groundwater pumping will become 
stream flow from the third year the project is fully implemented onward. The project also will 
offset 287 ac-ft/yr of local creek water use. Sonoma Creek is a gaining system from the 
project location and all the way downstream. Therefore, it is assumed that 100 percent of 
the offset local creek water use will become stream flow. In total, the annual contribution to 
stream flows at the project site and downstream is estimated to reach a maximum of 
2,437 ac-ft/yr.  

The Agua Caliente gauge is located on Sonoma Creek, near the furthest upstream extent of 
parcels associated with the proposed project. Records at this gauge from 1971 to 2006 
show an average annual flow of 55,235 ac-ft. Most of the agricultural groundwater pumping 
and local creek water use offset by the project is expected to be immediately downstream 
of this gauge. Only approximately 10 ac-ft of the 2,150 ac-ft/yr contribution to stream flow 
from offset groundwater pumping is expected to come from land upstream of the gauge, 
according to the Sonoma Creek model when parcels associated with the project are 
registered with it. 

Contributions to Sonoma Creek flow will benefit fish from the Agua Caliente gauge 
downstream to the terminus of Sonoma Creek into San Pablo Bay. Flow into San Pablo 
Bay has not been measured historically. The Sonoma Creek model shows the future base 
flow in Sonoma Creek, at its terminus after accounting for likely changes in water demand 

                                                                                                                                                   
2 Estimated number of households over time in the SCWA service area comes from the 2005 SCWA 
Urban Water Management Plan. The number of households in the City and VOMWD service areas 
has been subtracted from the total because reliability for those entities is handled separately. 
3  Results from the USGS model are unofficial, and are based on a modified version of the Sonoma 

Valley model used in the official USGS report (Farrar et al. 2006). 
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not associated with the proposed project, should total 36,500 ac-ft/yr. Total flow in the creek 
is the sum of base flow plus runoff. The model does not include runoff, so the ratio of base 
flow to total stream flow of 0.49 (which reflects the period of record for the creek from 1971 
to 2006) was used to calculate total stream flow to San Pablo Bay without the project, 
resulting in an estimate of 74,490 ac-ft/yr of total stream flow (36,500 ac-ft/0.49). 

This means that the Recycled Water Project is likely to contribute an additional flow of 
4.4 percent of the current average annual flows (2,437/55,235 ac-ft/yr) at the Agua Caliente 
gauge, and 3.3 percent of the projected future average annual flows into San Pablo Bay 
(2,437/74,490 ac-ft/yr). 

The literature on the value of increased habitat for salmon and steelhead shows the public’s 
willingness to pay (WTP) to protect salmon and steelhead ranges from $47 to $325 per 
household (after adjustment to 2008 dollars using the Consumer Price Index). We selected 
the lower bound of this range for the analysis because some of the higher values from the 
literature included other values such as fishing and other recreation that are not applicable 
to the Sonoma Creek recreation uses. Those studies usually target a doubling of stream 
flows and, although an increase in stream flow and cooler stream temperatures have been 
identified as being very important to increasing the health of the fishery, they are not the 
only factors that contribute to recovery of the fishery. Because the project is estimated to 
increase stream flows by 4.41 percent, we take that percentage of the WTP value – or 
$2.08 per household per year – as an appropriate value to use in this study (4.41 percent × 
$47.19 per household). 

The yearly total WTP value for increased stream flow can be calculated by multiplying the 
number of households assumed willing to pay the estimated $2.08 per household. Studies 
have shown that members of the public hold value for actions to benefit endangered 
anadromous fish, even if they do not live in the immediate area of the project. Loomis 
(1996) shows that the public that does not live in the immediate vicinity of a project has an 
average WTP that declines to approximately 80 percent for those that reside on the 
impacted coast of the United States (e.g., residents on the east coast valuing a west coast 
project).4 For residents within several hundred miles, the public holds 93 percent of the 
WTP value of residents in the immediate vicinity of the project (Loomis, 1999). For this 
analysis we apply the full WTP value to residents in the SCWA service area, which is 
expected to grow to 193,700 by 2030. We apply 93 percent of the WTP value to the 
residents of Sonoma and Marin counties that are not in the SCWA service area, and to the 
residents of the other counties surrounding Sonoma County.5 In total, the WTP through the 
proximate counties for increased stream flows for salmon and steelhead is up to 

                                                 
4 One fact supporting an assertion that there is WTP value outside of the SCWA service area is that 
Sonoma County receives over 7 million tourist visitors per year. These visitors enjoy Sonoma Creek 
and the products that are in part enabled by the Sonoma Creek watershed, including locally made 
wine. 
5 Counties surrounding Sonoma County include Lake, Marin, Mendicino, Napa, Contra Costa and 
Solano. 
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$2.5 million per year by 2030, or $41.3 million in present value over the assumed project 
lifetime in 2008 dollars assuming a 2.5 percent discount rate (and would be higher if any 
values were included from other northern California or state-wide households). 

5.3.2.3 Qualitative Benefits and Costs 

One of the key qualitatively valued benefits is the increase in agricultural water use 
reliability as a result of using recycled water for irrigation. This benefit was assessed as 
potentially having a significant effect on the net benefits for the project – a rating of ++. 
Much of the agricultural water use is for vineyards, which without recycled water have relied 
on groundwater use and captured runoff for irrigation. There are disadvantages to using 
existing water sources that make using recycled water attractive. For groundwater use, 
agricultural users understand the need to reduce pumping of groundwater for long-term 
sustainable groundwater management. Recent efforts on a regional groundwater 
management plan have shown that reduced pumping is a high-priority goal. 

In addition to water quantity concerns with pumping groundwater, there also are water 
quality concerns. In particular, high levels of boron have been recorded in the project area. 
Plants and vegetation require small amounts of boron for growth, but excess boron can be 
toxic. Boron in irrigation water at concentrations as low as 0.7 milligrams per liter (mg/L) 
can be toxic to sensitive plants such as grapes (Ayers and Westcot, 1985). High boron 
affects growers that do not have access to an alternate source for irrigation water blending. 
There are many factors that make it very difficult to estimate the impacts of boron on grape 
yields in Sonoma. Those include highly variable boron levels in groundwater from year to 
year, variation in rainfall from year to year, variation in soil type, and management practices 
where the grapes produced are “thinned” in order to meet production targets (i.e., not all 
grapes grown are used). However, the presence of boron has been identified as a 
significant factor that could influence some vineyards to desire recycled water as an 
alternate irrigation water source (Smith, 2008). 

Using captured runoff water by vineyards is reported to consume capital, require land that 
could otherwise be used for grape production, and reduce stream flows. Reliance on runoff 
in dry years has reduced crop yields and limited the amount of acreage planted. One 
grower that already receives recycled water from the other recycled water project in the 
area reports avoiding costs of constructing an additional new storage reservoir, saving 
several hundred thousand dollars. No data are currently available on whether vineyards 
that would receive recycled water from the proposed project would have similar avoided 
costs. 

Other benefits with a qualitative rating of ++ are aesthetic values, including use of recycled 
water in fountains, increased demonstration of a “green ethic” of environmental 
stewardship, and recycled water project leveraging other community projects.  
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Benefits rated as having a positive effect on net benefits (a rating of +) include: 

• Avoided increased groundwater pumping costs. 

• Source water protection for water providers. 

• Enhanced downstream water bodies from increased flow in Sonoma Creek. 

• Benefits to riparian and aquatic species from increased Sonoma Creek flows. 

• Reduced seawater intrusion. 

• Increased in-stream and near-stream recreation. 

• Public perception of recycled water use by agricultural users. 

Qualitatively rated costs include: 

• Short-term construction impacts (rating of –). 

• Public perception of recycled water use by municipal users (rating of – –).  

Appendix H of this report provides a full description of all of the qualitatively described 
benefits and costs. 

5.3.2.4 Relative Proportion of Project Benefits 

One of the values of estimating the full range of benefits incurred by the stakeholders 
associated with a proposed project is that the ratio of the total benefits assigned to different 
stakeholders can suggest shares for cost-sharing agreements. Three views of proportion of 
benefits are presented in Table 5.3. The first view, titled “Share of Total,” shows the relative 
proportion of total monetized project benefits for each stakeholder or type of stakeholder, 
including agricultural users, municipal irrigation users, and the general public. The second 
view, titled “Non-Public Share,” excludes the monetized benefits from increased stream 
flows that were assigned to the general public, and then calculates the proportion of 
remaining total monetized project benefits assigned to each remaining stakeholder. The 
third view, titled “Agencies-only Share,” excludes monetized benefits assigned to the 
general public, agricultural users, and municipal irrigation users, and then calculates the 
proportion of remaining total project benefits assigned to the four main agency stakeholders 
for the project. 

The “Share of Total” view shows the proportion of total monetized project benefits assigned 
to each stakeholder. This view shows that 66.6 percent of the total monetized benefits 
generated by the project have been assigned to the general public. This share assigned to 
the general public comes from the enhanced riparian habitat for salmon and steelhead from 
increased stream flows in Sonoma Creek. This benefit is $41.4 million of the $62.1 million in 
total benefits generated by the project (assuming a 2.5 percent real discount rate). That a 
large share of benefits from this project can be assigned to the general public may be a 
good justification for seeking grant funding from the State of California and/or Federal 
sources. 
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Table 5.3 Stakeholder Shares of Total Project Benefits, Assuming a  
2.5 Percent Real Discount Rate (No Agricultural Water Reliability) 
Sonoma Valley Recycled Water Project Financial/Economic Analysis 
Sonoma Valley County Sanitation District (1) 

Stakeholder Share of Total
Non-Public 

Share 
Agencies-Only 

Share (8) 
Sonoma County Water Agency (2) 16.2% 48.6% 54.0% 
City of Sonoma (3) 0.5% 1.4% 1.5% 
Valley of the Moon Water District (4) 0.4% 1.3% 1.5% 
Sonoma Valley County Sanitation 
District (5) 13.0% 38.8% 43.0% 
Agricultural users (6) 2.7% 8.2% – 
Municipal irrigation users (7) 0.6% 1.7% – 
Public (8) 66.6% – – 
Total 100.0% 100.0% 100.0% 

Notes: 
(1) Table shows percentage of total monetizable benefits by stakeholder 
(2) SCWA share reflects avoided costs of SCWA Russian River and groundwater deliveries, 

increased water supply reliability for SCWA, revenues from recycled water sale to agricultural 
users, and salvage value from remaining reclaimed water assets 

(3) City of Sonoma share reflects avoided groundwater pumping costs, increased water supply 
reliability for the City, and share of salvage value for remaining recycled water assets 

(4) Valley of the Moon Water District reflects avoided groundwater pumping costs, increased water 
supply reliability for VOMWD, and a share of salvage value for reclaimed water assets 

(5) SVCSD share reflects avoided wastewater storage costs, avoided effluent conveyance costs, 
and salvage value of remaining reclaimed water assets 

(6) Agricultural users share is under-estimated because increased agricultural water use reliability 
could not be monetized. 

(7) Municipal irrigation users share reflects avoided fertilizer costs for municipal irrigation users 
(8) Public share reflects the value of increased stream flow in Sonoma Creek and resulting 

healthier ecosystem benefiting salmon and steelhead populations  
(9) Agencies-Only Share reflects the monetary value of benefits to any one agency (SVCSD, 

SCWA, the City or VOMWD) compared to the monetary value of benefits to all of the those 
agencies combined 

The share of monetized benefits assigned to agricultural users is an underestimate due to 
the fact that an important benefit for agricultural users – increased reliability of water use − 
could not be monetized with the information available. Having a monetized estimate would 
affect the proportions calculated in the “Share of Total” and “Non-Public Share” views from 
Table 5.3. 
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5.3.2.5 Sensitivity Analyses 

5.3.2.5.1 Discount Rate 

The net benefits for the project are sensitive to the choice of discount rate. Rules for recent 
analyses for Integrated Regional Water Management implementation grants from the State 
of California have stipulated the use of a 6 percent real discount rate. This choice of 
discount rate means that costs and benefits incurred in the early project years are relatively 
much more highly valued than when the cost of capital for water and wastewater utilities 
and the prevailing rate of inflation are used to calculate a real discount rate. The effect of 
using a 6 percent real discount rate instead of 2.5 percent real discount rate on the analysis 
for the proposed project can be seen in Table 5.4.  
 
Table 5.4 Monetized Benefit Cost Analysis Overview – Sensitivity Analysis When 

Using 6.0 Percent Real Discount Rate  
Sonoma Valley Recycled Water Project Financial/Economic Analysis 
Sonoma Valley County Sanitation District 

Benefit or Cost Category 
Present 
Value(1) 

Stakeholder 
Accruing Cost or 

Benefit 
Costs – Total     
Capital and O&M costs $50.64 To be determined 
Monetized Benefits   
Financial Benefits   
Avoided wastewater storage costs 4.37 SVCSD 
Avoided effluent conveyance costs 1.32 SVCSD 
Avoided costs SCWA Russian River and groundwater(3) 0.55 SCWA 
Avoided costs VOMWD groundwater (4) 0.00 VOMWD 
Avoided costs for City of Sonoma groundwater (5) 0.01 City of Sonoma 
Salvage value for remaining recycled water assets 0.58 SCWA, VOMWD, 

City, SVCSD 
Revenue from recycled water sales to new agricultural 
users (6) 

0.65 SCWA 

Social Benefits   
Increased water supply reliability SCWA (7) 3.61 SCWA 
Increased water supply reliability VOMWD (8) 0.11 VOMWD 
Increased water supply reliability for City of Sonoma (9) 0.13 City 
Avoided fertilizer costs for municipal irrigation users 0.18 Municipal irrigation 

users 
Avoided fertilizer costs for agricultural users 0.89 Agricultural users 
Avoided pumping costs for agricultural users 0.02 Agricultural users 
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Table 5.4 Monetized Benefit Cost Analysis Overview – Sensitivity Analysis When 
Using 6.0 Percent Real Discount Rate  
Sonoma Valley Recycled Water Project Financial/Economic Analysis 
Sonoma Valley County Sanitation District 

Benefit or Cost Category 
Present 
Value(1) 

Stakeholder 
Accruing Cost or 

Benefit 
Environmental Benefits   
Enhanced riparian habitat for salmon and steelhead 21.71 Public 
Total Monetizable Benefits  $34.2  
Total Net Benefits (Monetizable Benefits – Costs) $(16.5)  

Notes: 
(1) All values in millions of dollars. 
(2) Assume 6 percent real discount rate and 30-year project life for each alignment. 
(3) Based on imported Russian River water offset that reaches 133 ac-ft/yr by 2018 and imported 

groundwater of 7 ac-ft/yr by 2018. 
(4) Based on assumption that 5% of the water delivered by VOMWD is groundwater, and the 

remaining 95% is supplied wholesale by SCWA, 3 ac-ft/yr of groundwater deliveries is avoided.
(5) Based on assumption that 5% of the water delivered the City is groundwater, and the remaining 

95% is supplied wholesale by SCWA, 4.85 ac-ft/yr of groundwater deliveries is avoided. 
(6) Assuming $25 per AF initial price for recycled water delivered to agricultural users multiplied by 

recycled water deliveries that reach 2,246 ac-ft/yr by 2020. 
(7) Value of increased reliability is assumed to be $2.10 per household, and is multiplied by 

166,000 households by 2020 in SCWA service area that are not in the City or VOMWD service 
area, and 178,631 households by 2040. 

(8) Value of increased reliability is assumed to be $2.10 per household, and is multiplied by 9,707 
households by 2020 in VOMWD service area, and 9,987 householders by 2040. 

(9) Value of increased reliability is assumed to be $2.10 per household, and is multiplied by 4,996 
households by 2020 in City’s service area, and 5,092 households by 2040. 

Table 5.5 shows the impact on relative shares of total monetized project benefits assigned 
to stakeholder under the alternate discount rate assumption of a 6 percent real rate. The 
relative shares for some of the stakeholders shift, as monetized benefits assigned to the 
general public shrinks from 66.6 percent to 63.6 percent under the “Share of Total” view 
compared to the 2.5 percent discount rate assumption. Similarly, the share of benefits to 
SCWA shrinks from 16.2 percent under the 2.5 percent discount rate assumption to 
14.8 percent under the 6 percent discount rate assumption. SVCSD’s share grows from 
13.0 percent under the 2.5 percent discount rate, to 17.6 percent under the 6 percent 
discount rate. 
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Table 5.5 Stakeholder Shares of Total Project Benefits With a 6 Percent Discount 
Rate(1) 
Sonoma Valley Recycled Water Project Financial/Economic Analysis 
Sonoma Valley County Sanitation District 

Stakeholder 
Share of 

Total 
Non-Public 

Share 
Agencies-Only 

Share (9) 
Sonoma County Water Agency (2) 14.8% 40.8% 44.8% 
City of Sonoma (3) 0.4% 1.2% 1.3% 
Valley of the Moon Water District (4) 0.4% 1.0% 1.1% 
Sonoma Valley County Sanitation District (5) 17.6% 48.2% 52.8% 
Agricultural users(6) 2.7% 7.4% – 
Municipal irrigation users (7) 0.5% 1.4% – 
Public (8) 63.6% – – 
Total 100.0% 100.0% 100.0% 

Notes: 
(1) Percentages shown are based on a 6.0 percent real discount rate. Table shows percentage of 

total monetizable benefits by stakeholder. 
(2) SCWA share reflects avoided costs of SCWA Russian River and groundwater deliveries, 

increased water supply reliability for SCWA, revenues from recycled water sale to agricultural 
users, and salvage value from remaining reclaimed water assets. 

(3) City of Sonoma share reflects avoided groundwater pumping costs, increased water supply 
reliability for the City, and share of salvage value for remaining recycled water assets. 

(4) Valley of the Moon Water District reflects avoided groundwater pumping costs, increased water 
supply reliability for VOMWD, and a share of salvage value for reclaimed water assets. 

(5) SVCSD share reflects avoided wastewater storage costs, avoided effluent conveyance costs, and 
salvage value of remaining reclaimed water assets. 

(6) Agricultural users share is under-estimated because increased agricultural water use reliability 
could not be monetized. 

(7) Municipal irrigation users share reflects avoided fertilizer costs for municipal irrigation users. 
(8) Public share reflects the value of increased stream flow in Sonoma Creek and resulting healthier 

ecosystem benefiting salmon and steelhead populations. 
(9) Agencies-Only Share reflects the monetary value of benefits to any one agency (SVCSD, SCWA, 

the City or VOMWD) compared to the monetary value of benefits to all of those agencies 
combined. 

5.3.2.5.2 Agricultural Water Use Reliability 

Data were not sufficiently available to estimate the value of increased water supply 
reliability from the use of recycled water by agricultural customers. That value comes from: 

• Switching away from groundwater use, which has an uncertain future,  

• Switching away from high boron levels in localized areas, and  

• Switching away from captured runoff, which can be capital intensive to manage, takes 
land out of production, reduces stream flows, and means less water availability in dry 
years.  

As stated previously, one vineyard estimated that recycled water from the other project in 
the area allowed it to avoid installing an additional storage tank for captured runoff, saving 
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several hundred thousand dollars. Given the number of vineyards likely to take recycled 
water from the project, it seems likely that avoided costs such as these and theoretical WTP 
for removed uncertainty regarding existing water sources could add to significant reliability 
benefits for agricultural users. It does not seem improbable that the sum of reliability 
benefits could be sufficient to make total project benefits equal project costs when a 
discount rate of 2.5 percent is used for the analysis. This break-even reliability value for 
agricultural users totals approximately $6 million in present value 2008 dollars over the 
30-year life of the project. 

Table 5.6 shows the revised stakeholder shares of project benefits if $6 million were used 
to represent the present value of increased agricultural water use reliability, assuming a 
2.5 percent discount rate. 
 
Table 5.6 Stakeholder Shares of Total Project Benefits With a 2.5 Percent 

Discount Rate (With Agricultural Water Reliability) (1) 
Sonoma Valley Recycled Water Project Financial/Economic Analysis 
Sonoma Valley County Sanitation District 

Stakeholder 
Share of 

Total 
Non-Public 

Share 
Agencies-Only 

Share (9) 
Sonoma County Water Agency (2) 14.8% 37.8% 54.0% 
City of Sonoma (3) 0.4% 1.1% 1.5% 
Valley of the Moon Water District (4) 0.4% 1.0% 1.5% 
Sonoma Valley County Sanitation District (5) 11.8% 30.1% 43.0% 
Agricultural users (6) 11.3% 28.7% – 
Municipal irrigation users (7) 0.6% 1.3% – 
Public (8) 60.7% – – 
Total 100.0% 100.0% 100.0% 
Notes: 
(1) Percentages shown are assuming a 2.5 percent real discount rate. 
(2) SCWA share reflects avoided costs of SCWA Russian River and groundwater deliveries, 

increased water supply reliability for SCWA, revenues from recycled water sale to agricultural 
users, and salvage value from remaining reclaimed water assets. 

(3) City of Sonoma share reflects avoided groundwater pumping costs, increased water supply 
reliability for the City, and share of salvage value for remaining recycled water assets. 

(4) Valley of the Moon Water District reflects avoided groundwater pumping costs, increased water 
supply reliability for VOMWD, and a share of salvage value for reclaimed water assets. 

(5) SVCSD share reflects avoided wastewater storage costs, avoided effluent conveyance costs, 
and salvage value of remaining reclaimed water assets. 

(6) Agricultural users share is based on assumption that agricultural water use reliability is worth 
$6 million in present value. 

(7) Municipal irrigation users share reflects avoided fertilizer costs for municipal irrigation users. 
(8) Public share reflects the value of increased stream flow in Sonoma Creek and resulting 

healthier ecosystem benefiting salmon and steelhead populations. 
(9) Agencies-Only Share reflects the monetary value of benefits to any one agency (SVCSD, 

SCWA, the City or VOMWD) compared to the monetary value of benefits to all of those 
agencies combined. 
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5.3.2.5.3 Value of Increased Stream Flow for Steelhead and Chinook Salmon 

As stated previously, the chosen WTP value per household for enhanced stream flows for 
steelhead and salmon comes from the lower bound of the range of values in the literature, 
which is $47.19 per household in 2008 dollars. This estimate is deemed reasonable 
because this estimate only includes public non-use value, and does not include factors 
such as fishing use (there is little fishing on Sonoma Creek). 

The WTP value has been adjusted downward using the percent increase in flows expected 
in Sonoma Creek as a result of the project because most WTP estimates in the literature 
are based on a doubling of stream flows or fish populations. Flows at the Agua Caliente 
gauge were used to compare the expected increase in stream flow to total stream flow, and 
a WTP of $2.08 per household per year was estimated. This estimate is considered 
reasonable since most of the land where pumping would be offset by the proposed project 
is much closer to the gauge than to the terminus of Sonoma Creek into San Pablo Bay. 

In order to explore the sensitivity of the benefits from increased stream flow, the lower 
bound of the WTP value can applied to the expected increase in stream flow to the flow at 
the furthest downstream point of Sonoma Creek as it empties into San Pablo Bay. The 
USGS model of Sonoma Creek shows that average projected stream flows into the bay are 
74,490 ac-ft/yr (after making adjustment for the fact that modeled base flow is 49 percent of 
total flow, on average). The projected increase in stream flows from the Recycled Water 
Project, as a percentage of total flow into San Pablo Bay, is 3.27 percent (for comparison, 
the increase was 4.41 percent when compared to average stream flow at the Agua Caliente 
gauge). The WTP value using the adjustment to the 3.27 percent increase in flows is $1.54 
per household per year (3.27 percent x $47.19 per household per year). Using the lower 
value in the BCA results in a present value of fish benefits of $30.61 million in 2008 dollars 
using a 2.5 percent discount rate, and $16.07 million using a 6 percent discount rate 
(shown in Table 5.6). The net benefits from the project as a whole would then be $(16.8) 
million using a 2.5 percent discount rate, and $(22.1) million using a 6 percent discount rate 
(shown in Table 5.7). 

Adjusting the WTP value from the literature using the percent increase in stream flow, as 
was done in this analysis, implies that the WTP value increases in a linear fashion with an 
increase in stream flow. Evidence from the literature on the shape of the WTP curve is 
sparse, and so a linear assumption was used because it is relatively conservative.  
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Table 5.7 Sensitivity Analysis on WTP Value for Stream Flow Increase Benefiting 
Anadromous Fish  
Sonoma Valley Recycled Water Project Financial/Economic Analysis 
Sonoma Valley County Sanitation District  

Real Discount Rate(1) 

Sensitivity Analysis Scenario 

2.5 Percent 
Rate 

($ Million) 

6 Percent 
Rate 

($ Million) 
4.41 percent Stream Flow Increase(2) $41.35 $21.71 
3.27 percent Stream Flow Increase(3) $30.61 $16.07 
4.4 percent Stream Flow Increase Non-linear WTP 
Curve(4) $93.82 $49.26 

Exclude Contra Costa and Solano Counties from 
accounting of those surrounding Sonoma County (5) $16.25 $8.58 

Notes: 
(1) All values in millions of 2008 dollars. 
(2) Using a linear WTP curve and flow measured at Agua Caliente Gauge. 
(3) Using a linear WTP curve and flow measured at Sonoma Creek Terminus into San Pablo Bay. 
(4) Using a non-linear WTP curve and 10 percent of WTP.  
(5) Used in calculating number of households willing to pay for stream flow benefits to salmon and 

steelhead. Assumes 4.41 percent stream flow increase. 

However, at least one study shows that the WTP function may not be linear in terms of the 
projected increase in fish population. Layton et al. (1999) shows that the relationship 
between WTP and increase in number of fish in the stream is non-linear, with as much as 
half of the WTP applying to the first 5 percent increase in fish in the stream, if the maximum 
WTP value cited is for a 50 percent increase in fish population. If considering a doubling in 
fish population, approximately one-quarter of the WTP value would come in the first 
5 percent increase in fish in the stream. The precise effect on fish populations in Sonoma 
Creek with an increase in stream flows is very uncertain, and so using 25 percent of the 
$47.19 per household estimate would likely not be justifiable. However, assuming that 
10 percent of the value comes in the first 4.4 percent increase in stream flow might be 
reasonable (4.4 percent is the percent stream flow increase at the Agua Caliente gauge). In 
that case, the WTP value would be $4.72 per household per year (10 percent x $47.19 per 
household per year). Using this assumption in the BCA results in a present value of fish 
benefits of $93.82 million in 2008 dollars using a 2.5 percent discount rate, and $49.26 
million using a 6 percent discount rate (shown in Table 5.7). The net benefits from the 
project as a whole would then be $46.5 million using a 2.5 percent discount rate, and 
$11.1 million using a 6 percent discount rate (shown in Table 5.8).  
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Table 5.8 Sensitivity Analysis on Total Project Net Benefits by Varying WTP 
Value for Stream Flow Increase Benefiting Anadromous Fish 
Sonoma Valley Recycled Water Project Financial/Economic Analysis 
Sonoma Valley County Sanitation District 

Real Discount Rate 

Sensitivity Analysis Scenario 

2.5 Percent 
Rate 

($ Million) 

6 Percent 
Rate 

($ Million) 
4.41 percent Stream Flow Increase(2) $(6.0) $(16.5) 
3.27 percent Stream Flow Increase(3) $(16.8) $(22.1) 
4.4 percent Stream Flow Increase Non-linear WTP Curve(4)  $46.5 $11.1 
Exclude Contra Costa and Solano Counties from accounting 
of those surrounding Sonoma County (5) $(31.1) $(29.6) 
Notes: 
(1) All values in millions of 2008 dollars. 
(2) Using a linear WTP curve and flow measured at Agua Caliente Gauge. 
(3) Using a linear WTP curve and flow measured at Sonoma Creek Terminus into San Pablo Bay. 
(4) Using a non-linear WTP curve and 10 percent of WTP. 
(5) Used in calculating number of households willing to pay for stream flow benefits to salmon and 

steelhead. Assumes 4.41 percent stream flow increase. 

Adjusting the number of households used to calculate total willingness to pay for stream 
flow increases also has an effect. Households in all six counties surrounding Sonoma 
County were used for the calculation. Those counties include Lake, Marin, Mendicino, 
Napa, Contra Costa and Solano. If Contra Costa and Solano Counties are excluded 
because they are on the other side of the San Francisco Bay-Delta from Sonoma County, 
then total calculated willingness to pay for stream flow increases drops to $16.5 million 
assuming a 2.5 percent discount rate, and $8.58 million assuming a 6 percent discount 
rate. Total net benefits of the project would drop to $(31.1) million assuming a 2.5 percent 
discount rate, and $(29.6) million assuming a 6 percent discount rate. However, as 
discussed in the section describing stream flow benefits, use of all six counties surrounding 
Sonoma County is already a conservative assumption given that the literature shows that 
even if they do not reside in the immediate area, the members of the public have non-use 
value for stream flow increases that enhance steelhead and salmon populations. Those 
across the country were shown to have approximately 80 percent of the value of those in 
the immediate project area (Loomis, 1996). That residents outside the six-county area value 
environmental improvement in Sonoma Creek also is supported by the fact that 
approximately 7 million tourists per year visit Sonoma County for the amenities enabled by 
Sonoma Creek and Sonoma Valley’s water resources generally. Households in all six 
counties in 2010 were projected to be approximately 835,000. 
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5.4 CONCLUSIONS 
The Recycled Water Project will provide recycled water to offset existing use of 
groundwater, local creek water, and Russian River water by agricultural and municipal 
irrigation users. The project also will allow SVCSD to meet its treated wastewater discharge 
requirements into the future. 

The net benefits from the project are $(6.0) million, when analyzed using a 2.5 percent 
discount rate. Using this discount rate, benefits for the project are approximately 91 percent 
of the costs. The largest benefit category is environmental benefits from increased Sonoma 
Creek flow (67 percent of total benefits). A majority of the offset by the project of 
groundwater pumping and local creek water usage is expected to result in increased flows 
in Sonoma Creek, benefiting steelhead and Chinook salmon in the stream. The fact that 
such a large share of expected benefits from the Recycled Water Project comes from 
environmental benefits to be enjoyed by the general public suggests that pursuing grant 
funding from State of California or Federal sources would be justified and would provide 
sound argument. 

There are significant and diverse non-monetized benefits from the proposed project. Those 
non-monetized benefits rated to significantly increase net benefits of the project if they 
could be monetized include: 

• Increased water use reliability for agricultural users,  

• Increased local control over water resources,  

• The recycled water project leveraging other community projects,  

• Increased demonstration of a “green ethic” by the wastewater and water agencies 
involved, and 

• Increased aesthetic values including fountains with recycled water. 

Additional benefits that were also rated as contributing to net benefits include: 

• Reduced seawater intrusion,  

• Avoided increased groundwater pumping costs,  

• Increased source water protection for water providers,  

• Enhanced downstream water bodes from increased stream flow in Sonoma Creek, 

• Benefit to riparian and aquatic species from increased stream flow, and  

• Increased in-stream and near-stream recreation.  

Consideration together of all of the monetized and non-monetized benefits identified for the 
project clearly indicates that the total value of the project is significantly in excess of its 
costs.  
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Sensitivity analysis showed that the result for the economic assessment was sensitive to 
the choice of discount rate. When a 6 percent discount rate is used, which is consistent with 
recent practice for analyzing grant applications for Proposition 50 Integrated Regional 
Water Management implementation grants from the State of California, the net benefits for 
the project become “more negative” – monetized benefits are less than costs for the project 
by $16.5 million. 

Sensitivity analysis also showed that the result for the economic assessment is very 
sensitive to assumptions made to calculate benefits to steelhead and salmon from 
increased flows in Sonoma Creek. Key assumptions involve which point on the creek 
against which to compare increases in stream flow due to the project (Agua Caliente gauge 
or terminus into San Pablo Bay), and the assumed relationship of WTP values to relative 
increases in stream flows or fish populations (linear or non-linear). The total value for fish 
habitat enhancement over the assumed 30-year project lifetime at a 2.5 percent discount 
rate ranged from $16.25 million to $93.82 million in present value 2008 dollars, with a “best” 
estimate of $41.35 million. Fish values at a 6 percent discount rate ranged from 
$8.58 million to $49.26 million in present value 2008 dollars, with a best estimate of 
$21.71 million. 

One of the largest benefit categories that could not be monetized is increased agricultural 
water use reliability. Recycled water would be a consistent water source for irrigators that 
have been relying on groundwater or captured runoff. Data were not available to allow 
estimating the potential value to agricultural irrigators from the increase in source water 
reliability with recycled water; however, anecdotal evidence suggests that there may be 
significant avoided costs for vineyards in switching from using captured runoff or 
groundwater to recycled water. These avoided costs combined with WTP for a more stable 
source suggest that the increased water use reliability could be a significant benefit. It 
seems possible that the potential agricultural water use reliability benefit could be enough to 
make the net benefits for the project turn positive when analyzed using a 
2.5 percent discount rate (i.e., the agricultural water use reliability benefit totals at least 
$6 million in present value over the assumed 30-year life of the project). 
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Chapter 6 

FUNDING 

The adequate funding of capital costs is a primary constraint in implementing any 
construction project, especially water recycling projects. However, the financial and 
economic benefits, as presented within Chapter 5, of the Recycled Water Project provide 
unique funding opportunities. This chapter describes potential funding opportunities and 
financing mechanisms, including an outline of current applicable grants and loan 
opportunities.  

6.1 FUNDING OPTIONS 
The term “funding” refers to the method of collecting funds; the term “financing” refers to 
methods of addressing cash flow needs. Several instruments can be utilized to fund the 
capital and operation and maintenance (O&M) costs of the recycled water project.  

6.1.1 Capital Cost Recovery 

Implementation of expansive recycled water projects requires large up-front capital. Rarely 
does a city or an agency have sufficient revenue to fund large capital improvements directly 
from user fees, which is the case with pay-as-you-go financing. Therefore, it is common to 
use financing instruments to meet necessary funding requirements. The main financing 
instruments available to Sonoma Valley County Sanitation District (SVCSD), Sonoma 
County Water Agency (SCWA), Valley of the Moon Water District (VOMWD), and the City 
of Sonoma (City) for funding the capital costs include: 

• Pay-as-you-go financing. 

• Debt financing. 

• Grants and loans. 

• Market based programs. 

Pay-as-you-go financing refers to upfront collection of project costs from existing and new 
users for future capital improvement projects. Pay-as-you-go financing generally requires 
large rate increases and creates cash flow problems. 

Debt financing refers to the acquisition of funds through borrowing mechanisms. Debt 
financing requires the borrower to raise money for working capital or capital expenditures 
by selling bonds, bills, or notes to individual and/or institutional investors. In return for 
borrowed money, the individuals or institutions become creditors and receive a promise to 
repay principal and interest on the debt. 
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Grants and loans provide an alternate source of funds at no or minimal cost. Federal, State, 
and local grants provide funding at no cost for projects that meet select criteria. Grant 
funding is limited and is generally not a long-term solution to meet financing needs. State 
and Federal loan programs provide low-cost methods of borrowing for projects that meet 
select criteria. Most projects receiving grant and loan funding generally will need to secure 
supplemental funding sources. 

Market based programs refer to financing through funds obtained from tax credits, purchase 
agreements, voluntary programs and trading and offset programs. 

All of these funding sources are discussed in additional detail in the following sections. 

6.1.2 Pay-As-You-Go Financing 

Pay-as-you-go financing involves periodic collection of capital charges or assessments from 
customers within the municipality’s jurisdiction for funding future capital improvements. 
These revenues are accumulated in a capital reserve fund and are used for capital projects 
in future years. Pay-as-you-go financing can be used to finance 100 percent or only a 
portion of a given project.  

One of the primary advantages of pay-as-you-go financing is that it avoids the transaction 
costs (e.g., legal fees, underwriters’ discounts, etc.) associated with debt financing 
alternatives, such as revenue bonds. However, there are two common disadvantages 
associated with this method. First, it is difficult to raise the required capital within the 
allowable time without charging existing users elevated rates. Second, it may result in 
inequities in that existing residents would be paying for facilities that would be utilized by, 
and benefit, future residents. 

Several existing funding sources can be utilized to pay-as-you-go finance the Sonoma 
Valley Recycled Water Project (Recycled Water Project) costs. These are the current utility 
fees, existing general funds, existing reserve funds, and connection fees. 

6.1.2.1 Utility Fees and Benefit Assessment Fees 

Utility fees or benefit assessments, sometimes called service fees or user fees, consist of a 
fee imposed on each property in proportion to the service provided to that property. They 
are inherently flexible in that the SVCSD can select any assessment method that equitably 
relates the amount charged to the service provided. Benefit assessment fees are usually 
included as a separate line item on the annual property tax bill sent to each property owner.  

Utility fees are usually billed on a monthly or bi-monthly interval. In all other respects, 
benefit assessments, utility fees and service charges are essentially identical. A utility has 
the authority to collect a benefit assessment fee, but only after approval by a majority of the 
voters, affected property owners, or rate payers. 
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6.1.2.2 General Fund 

General funds are one type of federal funds whose receipt account is credited with federal 
revenues and offsetting receipts not earmarked by law for a specific purpose. General fund 
money comes largely from property taxes and sales taxes. Usually, the demand for funds 
by all departments exceeds the supply available, and therefore, these funds will likely be 
less available than other potential funding sources. 

6.1.2.3 Development Charges/Connection Fees 

The system development charges/connection fees/impact fees represent the cost of 
providing regional conveyance and treatment facilities to serve the new recycled water 
customers. They are one-time fees charged to customers at the time of system connection 
approval or permit/contract issuance. The charges for individual properties may be based 
on whatever assessment measures the SVCSD desires for equity. 

A disadvantage to utilizing impact fees is that the fees cannot be collected until the system 
constructions permit stage at the earliest. The amount collected each year depends solely 
on the rate of growth of the recycled water system. Consequently, funds may not be 
available to construct new capacity at the time it is needed. 

6.1.3 Debt Financing 

There are several different options for debt financing of recycled water projects, such as 
issuance of bonds. Bonds used for financing public works projects are generally local 
government tax-exempt bonds. 

6.1.3.1 Revenue Bonds 

Revenue bonds are historically the principal method of incurring long-term debt. This 
method of debt obligation requires specific non-tax revenues pledged to guarantee 
repayment. Because non-tax revenues, such as user charges, facility income, and other 
funds are the bondholder’s sole source of repayment, revenue bonds are not considered 
general obligations of the issuer. Revenue bonds are secured solely by a pledge of 
revenues. Usually the SVCSD’s revenues are derived from the facility that the bonds are 
used to acquire, construct, or improve. There is no legal limitation on the amount of 
authorized revenue bonds that may be issued, but from a practical standpoint, the size of 
the issue must be limited to an amount where annual interest and principal payments are 
well within the revenues available for debt service on the bonds. Revenue bond covenants 
generally include coverage provisions, which require that revenue from fees minus 
operating expenses be greater than debt service costs.  

In the case of the Recycled Water Project, based on policy decisions made regarding cost 
of service, any revenue bonds obtained would require proof of financial capacity to repay 
using the SCWA’s and other internal stakeholders’ revenue sources that do not inequitably 
burden existing customers and/or customers who do not consume any recycled water.  



6-4 August 09 
 pw://Carollo/Documents/Client/CA/Sonoma Valley/7965A00/Deliverables/06 (Final) 

6.1.3.2 Certificates of Participation 

Certificates of participation provide long-term financing through a lease agreement that 
does not require voter approval. The legislative body of the issuing agency is required to 
approve the lease arrangement by a resolution. The lesser may be a redevelopment 
agency, a non-profit organization, a joint powers authority, a for-profit corporation or other 
agency. The lessee is required to make payments typically from revenues derived from the 
operation of the leased facilities. The amount financed may include reserves and 
capitalized interest for the period that facilities will be under construction. One disadvantage 
with certificates of participation, as compared with revenue bonds, is that interest rates can 
be slightly higher than with revenue bonds due to the insecurity associated with the 
obligation to make lease payments.  

6.1.3.3 General Obligation Bonds 

General obligation (GO) bonds are municipal securities secured by the issuer’s pledge of its 
full faith, credit, and taxing power. GO bonds are backed by the general taxing authority of 
local governments and are often repaid using utility revenues when issued in support of a 
sewer or water enterprise fund.  

6.1.3.4 Assessment District Bonds 

Financing by this method involves initiating assessment proceedings. Assessment 
proceedings are documents in “Assessment Acts” and “Bond Acts”.  

An assessment act specifies a procedure for the formation of a district (boundaries), the 
ordering, and making of an acquisition or improvement, and the levy and confirmation of an 
assessment secured by liens on land. A bond act provides the procedure for issuance of 
bonds to represent liens resulting from proceedings taken under an assessment act. 
Procedural acts include the Municipal Improvements Acts of 1911 and 1913. The commonly 
used bond acts are the 1911 Act and the Improvement Bond Act of 1915. The procedure 
most prevalent currently is a combination of the 1913 Improvement Act with the 1915 Bond 
Act. Charges for debt service can be included as a special assessment on the annual 
property tax bill. The procedure necessary to establish an assessment district may vary 
depending on the acts under which it is established and the district size.  

6.1.3.5 Marks-Roos Bonds 

The Marks-Roos Local Bond Pooling Act of 1985 has proven to be one of the more useful 
and flexible financing devices. It expands the types of projects and programs that can be 
financed by joint powers authorities, facilitates regional projects and pool financing, and 
may offer significant economies of scale and convenience.  

Marks-Roos bonds generally refer to bonds issued by a joint powers authority to make 
loans to or entering financing leases with or acquire bonds from two or more public entities 
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or to a single entity for more than one project. Starting in 1989, public entities in California 
have been making increasing use of Marks-Roos bonds.  

Advantages of Marks-Roos bonds are the ability to lock in current interest rates, and the 
cost savings of financing multiple projects with one bond issue versus separate stand alone 
bond issues for each project’s financing. Disadvantages include higher interest rates if rates 
decrease after bonds are issued, greater legal and administrative complexity and risk, and 
additional costs resulting from the complexity and size of the bonds if proceeds are not 
entirely used to acquire obligations. 

6.1.4 Grants and Loans 

Several grant and loan programs can be utilized to finance the Recycled Water Project. 
These grants and loans are further discussed as local, state, and federal funding sources in 
the succeeding sections. Table 6.1 provides a summary table of these grants and loans. 
The grant and loan options presented here in are accurate as of December 2008. Please 
refer to the contact or website for the most up to date information for each of these grants 
and loans. It is possible that some of these grant and loan programs are discontinued 
and/or that new programs become available. 

6.1.4.1 Local Funding 

Local funding sources include the Sonoma County Agricultural Preservation and Open 
Space District. 

6.1.4.1.1 Sonoma County Agricultural Preservation and Open Space District 

The Sonoma County Agricultural Preservation and Open Space District offers matching 
grants to agencies and non-profits within Sonoma County to conserve natural areas and 
promote open space for public recreation. On March 11, 2008, the District held a workshop 
in Santa Rosa to distribute the 2008 application and guidelines and to field questions about 
the program. Non-attendees are also invited to apply via the district’s webpage.  

Eligibility requirements and conditions of the grant were to be released at the workshop. 
However, past grants have ranged in amount from $50,000 to $2.5 million. The focus of 
past projects has been on protecting heritage farms, pedestrian and bicycle trails, outdoor 
spaces, and river parkway. Recycled water projects may conform to District’s goals of 
promoting open space by ensuring the livelihood of local farmers by providing reliable water 
supply. The district preserves land through outright purchase or through conservation 
easements. Sonoma County could negotiate easements for recycled water application sites 
or land hosting recycled water facilities. 

6.1.4.2 State Funding  

Several state funding sources are applicable to the Recycled Water Project. These are 
discussed further below. 
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6.1.4.2.1 Water Recycling Funding Program 

One option for financing the Recycled Water Project is the Water Recycling Funding 
Program administered by the State Water Resources and Control Board. The program 
offers funding for research, feasibility studies, planning, and construction. The program is 
financed through Propositions 13, 50, and the State Revolving Fund (SRF). 

Recycling projects are categorized by their potential benefits to state and local 
communities, which in turn determines which funding sources are applicable. Category I 
projects will offset state water supplies and increase water to the Delta. Category II projects 
will offset state water use, but do not provide benefits to the Delta. Category III projects use 
recycled water to supplement local water supplies but have no impact on the state water 
supply or the Delta. Category IV projects will treat and reuse groundwater contaminated by 
human activity. Category V projects will treat and dispose wastewater to meet waste 
discharge regulations. Category VI captures miscellaneous projects that do not fall into 
other categories and have no benefits to state or local water supplies. Recycled water 
projects within Sonoma Valley will likely fall into this Category III and/or Category V. 

Category I projects may utilize all types of funding including Prop 13, 50, and the SRF. Prop 
50 funds may only be used to achieve the objectives of the CALFED Bay-Delta program, 
thus only Category I projects are eligible. If Sonoma County can demonstrate that the 
project has a positive effect on the Delta, then the county can receive favorable ranking 
under Category I. Categories II-IV may compete for SRF loans and Prop 13 grants, as 
funds are available. Prop 13 funding for water recycling was initiated by the 2000 Bond Law 
and all initial funds have been exhausted. However, the program remains active due to loan 
repayments. For fiscal year 2007/2008, Prop 13 has $5 million still available for construction 
grants. Program administrators estimate that for fiscal year 2008/2009, $22 million will be 
available for construction grants, $10 million for planning grants, and $1.3 million for 
research. Construction costs can also be retroactively funded if projects meet program 
requirements but can’t be issued a funding commitment due to program shortfalls. The 
maximum award for construction grants is the lower of $5 million per project or 25 percent 
of construction costs.  

Categories V and VI are only eligible for SRF loans. The loans may be used for the 
construction of publicly owned wastewater treatment facilities, local sewers, sewer 
interceptors, water reclamation facilities, and expanded use projects. Loans are capped at 
$50 million per agency per year. Thus, to fully finance the Recycled Water Project, SVCSD 
would need to stagger the funding requests over multiple years (i.e., with the different 
phases). The SRF also offers retroactive funding for projects that meet program 
requirements, received approval by the State Water Board, and submitted required 
documentation but could not be issued a loan agreement.
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Table 6.1 Applicable Grants and Loans 
Sonoma Valley Recycled Water Project Financial/Economic Analysis 
Sonoma Valley County Sanitation District 

Organization Program Type Description Eligibility Max Award Contact or Website Status 
Local               
Sonoma County 
Agricultural 
Preservation and 
Open Space District 

Matching Grant Grant The District offers grants that allow partner entities to enhance 
natural areas and to provide urban open spaces for public 
recreation. The focus of past projects has been on protecting 
heritage farms, pedestrian and bicycle trails, outdoor spaces, and 
river parkways.  

Unknown.  Past projects 
range from 
$50,000 to $2.5 
million. 

http://www.sonomaop
enspace.org/Content/
10157/ 
whats_new.html#cres
ta 

Application 
available online.� 

State              
State Water 
Resources and 
Control Board 

Water Recycling 
Funding Program 
(SRF, Prop 13, 
Prop 50) 

Grant/ 
Loan 

Grants and loans for feasibility studies, planning, research, and 
construction for recycled water projects. Project benefits determine 
what funding is available. Projects that benefit State water supplies 
and the Delta get first priority and access to grants. Projects 
without benefits to State water supplies or the Delta will be given 
grants as funds are available. All projects are eligible for a State 
Revolving Fund loan. The interest rate is set at half of the State’s 
General Obligation Bond rate and should be approximately 2.5%. 

Public agencies.  $5 million for 
grants, $50 
million for loans. 

http://www.swrcb.ca.g
ov/ 
recycling/index.html 

Ongoing 
applications. 

California Resources 
Agency 

River Parkways 
Grants Program 
(Prop 84) 

Grant Projects must meet two of the following statutory conditions: 
provide public recreation, develop public facilities for interpretive 
programs, convert developed riverfront property into public open 
space, improve riparian habitat including benefits to wildlife habitat 
and water quality, and “maintain or restore the open-space 
character of lands along rivers and streams so that they are 
compatible with periodic flooding as part of a flood management 
plan or project.”  

Local public agencies, 
non-profits, state 
agencies, and citizens’ 
groups. 

$1 million.  http://www.resources.
ca. 
gov/bonds_riverpark
ways.html 

Due date not yet 
established. 
Anticipated due 
date in November 
2008. Program will 
likely have $28 
million available 
(contingent upon 
08/09 budget). 

California 
Department of Parks 
and Recreation  

Habitat 
Conservation 
Fund Program 

Grant Annually the programs disburses $2 million in grants to projects 
that restore or acquire land for one of five habitat types: deer and 
mountain lion habitat, rare, endangered, threatened, or fully 
protected species habitat, wetlands, salmon and trout habitat, 
riparian habitat, and for projects that develop trails or programs to 
provide access to wildlife. 

Public agencies. $200,000.  http://www.parks.ca.g
ov/?page_id=21361 

Due October 1 of 
each year.  

Department of Water 
Resources 

Water Use 
Efficiency Grant 
Program (Prop 50) 

Grant This grant program will primarily fund projects that are not locally 
cost effective, and that provide water savings or in-stream flows 
that are beneficial to the Bay-Delta or the rest of the State. 
Consideration will also be given to projects that address water 
quality and energy efficiency. Eligible uses of funds include the 
development of best management practices and demonstration 
projects. Water treatment or storage are not eligible but capital 
outlays for conservation equipment or facilities are eligible.  

Cities, counties, joint 
power authorities, 
public water districts, 
tribes, nonprofit 
organizations, and 
other political 
subdivisions of the 
State. 

$3 million.  http://www.owue.wate
r. 
ca.gov/docs/2008wue
PSP4.doc 

Deadline has past. 

Department of Water 
Resources 

Agricultural Water 
Conservation 
Loan Program 
(Prop 13) 

Loan Offers loans for lining canals or ditches, repairing reservoirs, 
covering or lining reservoirs, capital outlays for conservation 
programs, and major repair or replacement of leaking agricultural 
distribution systems. The interest rate is set at half of the State’s 
General Obligation Bond rate and should be approximately 2.5%. 

Public agencies. $5 million. http://www.owue.wate
r.ca.gov/docs/AgLoan
App-07-20-07.doc 

Ongoing 
applications. 
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Table 6.1 Applicable Grants and Loans 
Sonoma Valley Recycled Water Project Financial/Economic Analysis 
Sonoma Valley County Sanitation District 

Organization Program Type Description Eligibility Max Award Contact or Website Status 
Department of Water 
Resources 

New Local Water 
Supply Program 
(Prop 82) 

Loan Loans for the construction of facilities to increase local water 
supplies. Eligible projects include canals, dams, reservoirs, 
desalination facilities, groundwater extraction facilities, or 
distribution facilities that will improve existing water supply 
problems. The interest rate is set at the State’s General Obligation 
Bond rate (typically around 5%). 

Public agencies. $5 million. http://www.grantsloans. 
water.ca.gov/loans/constr
uction.cfm 

Ongoing 
applications. 

California Statewide 
Communities 
Development 
Authority 

CaLease Program Master 
Lease 

Offers low cost Master Lease Agreements for agencies with the 
intent to purchase. The program offers competition among multiple 
lending institutions to get lower rates and offers a management 
program to manage leases, reducing staff commitments.  

Public agencies that 
are members of 
California 
Communities. Any 
California local agency 
can become a 
member of California 
Communities simply 
by having its 
governing board adopt 
a resolution and 
execute the joint 
powers agreement. 

The program 
has no 
maximum. 

https://www.psacommuniti
es.org/fs/apps/?app=4 

Ongoing 
applications. 

Federal             
Bureau of 
Reclamation 

Water 
Reclamation and 
Reuse Program 
(Title XVI) 

Grant Funds for recycled water feasibility, demonstration, and 
construction projects. Projects must be authorized by Congress, 
recommended by the Bureau of Reclamation, and then 
appropriated by Congress.  

Public agencies. $20 million. http://www.usbr.gov/pmts/
writing/guidelines/ 

Program is 
currently active. 

Bureau of 
Reclamation 

Water for America 
Initiative 
Challenge Grant 

Grant Funds for projects that will improve water efficiency, demonstrate 
advanced water treatment technologies, and to benefit federally 
listed species and help to prevent the decline of candidate species.

Irrigation districts, 
water districts, 
federally recognized 
tribal water authorities, 
and other 
governmental entities 
created under State 
law with water delivery 
authority in the 17 
Western States and 
the U.S. Territories. 

$300,000. http://www.doi.gov/ 
initiatives/water.html 

USBR 
requested $11 
million from 
Congress for 
this program. 

Bureau of 
Reclamation 

American 
Recovery and 
Reinvestment Act 
of 2009 

Grant Influx of funding for existing programs: $450.9 million for meeting 
future water supply needs (including water reuse and rural water 
supply projects). $236.6 million for environmental and ecosystem 
restoration. $40 million for water conservation initiatives. $40 
million for emergency drought relief. It has not yet been determined 
how this funding will be allocated amongst U.S. Bureau of 
Reclamation programs. 

Public agencies in the 
17 Western States 
and the U.S. 
Territories.  

Not yet 
determined 

http://recovery.doi.gov/ USBR is 
developing 
grant 
solicitations. 
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The SRF interest rate is set at one half of the state general obligation bond rate and has 
historically averaged around 2.5 percent. SVCSD also has the option of applying for a zero 
interest SRF by using a local match loan. The local match loan requires the SVCSD to pay 
16.667 percent of total eligible project costs through another source. 

The SWRCB provides one application package for both construction grants and SRF 
recycled water loans (see Appendix I). The application package consists of: 

• Financial Assistance Application. 

• Facilities Plan composed of: 
– Project report. 
– Environmental documents including CEQA documents. 
– Construction Financing Plan. 
– Recycled Water Market Assurances documenting user participation in the 

project. 
– Authorized Representative Resolution (Legal Authority). 

• Water Conservation Plan demonstrating that the applicant has a water conservation 
program in effect or has signed onto the California Urban Water Conservation 
Council’s Memorandum of Understanding. 

The SWRCB will review the application package and assess eligibility. Eligible projects will 
be issued a preliminary funding commitment with due dates for either the submittal of final 
construction plans and specifications or the issuance of a “Notice-to-Proceed”. Once the 
SWRCB receives and reviews the final plans and specs, it will issue project performance 
standards. Once performance standards are agreed to and the applicant chooses a 
contractor, the parties sign a funding agreement. The applicant must also have an Urban 
Water Management Plan filed with the Department of Water Resources to receive funds. 

6.1.4.2.2 New Local Water Supply Program 

Proposition 82 authorized the New Local Water Supply Program to offer grants for 
feasibility studies and loans for the construction of facilities to increase local water supplies. 
Eligible projects include canals, dams, reservoirs, desalination facilities, groundwater 
extraction facilities, or distribution facilities that will improve existing water supply problems. 
Construction loans are capped at $5 million per project with repayment term of 20 years. 
The interest rate is set at the State’s rate on the most recent General Obligation bond sale. 
Thus, using this program instead of outright selling a bond would save the county issuance 
costs. Currently, $20 million has been authorized for the program and $10.9 million is 
available for loans. Applications are accepted continuously and available on the State 
Water Board’s website.  
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6.1.4.2.3 Agricultural Water Conservation Loan Program 

Agricultural Water Conservation Loans are similar to New Local Water Supply Loans in that 
both programs cap loans at $5 million with a 20-year term. The agricultural loans, however, 
are set an interest rate of half of the State’s General Obligation rate and apply to different 
project types. Agricultural Conservation loans cannot be used for water or wastewater 
supply or treatment. But, eligible projects include lining canals or ditches, repairing 
reservoirs, covering or lining reservoirs, capital outlays for conservation programs, and 
major repair or replacement of leaking agricultural distribution systems. SVCSD may be 
successful in arguing that the Recycled Water Project will both conserve water and improve 
the efficiency of delivery systems. The program currently has $31.7 million available for 
loans. Applications are available on the State Water Board’s website and evaluated on an 
ongoing basis.  

6.1.4.2.4 Water Use Efficiency Grant Program 

The Department of Water Resources offers grants of up to $200,000 for the implementation 
of water conservation best management practices. The goal of the program is to provide 
both agricultural and urban communities with funds needed to improve in-stream flow and 
water quality. The majority of funding (85 percent) will go to projects that conserve water for 
the Bay-Delta or develop best management practices. The remaining funds will be applied 
to research projects, demonstration projects, public outreach, and technical assistance. 
However, construction and improvements exclusively for water conservation may be 
eligible. Total program funding available for FY 2008 is $38.5 million. Concept proposals 
were due in the spring of 2008, but the program is likely to have funding available in the 
future. 

6.1.4.2.5 Integrated Regional Water Management Grants Program 

As part of the North Coast Integrated Regional Water Management Plan, Sonoma County 
and the City of Santa Rosa have been successful in working with the Department of Water 
Resources (DWR) to receive Integrated Regional Water Management Implementation 
funds. The North Coast region is eligible to receive further funding under this program via 
Proposition 84. In transitioning from Prop 50 funding to Prop 84 funding, the DWR altered 
several of the standards it uses to evaluate regions including: governance requirements, 
acknowledgement of water conflicts, and potential climate change requirements. Therefore, 
the DWR is allowing regions that received funds under Prop 50 to also receive funds under 
Prop 84 to comply with the new standards. Last year the DWR did not receive an 
appropriation for the Integrated Regional Water Management Program, but currently, the 
DWR has a budget request of $450 million before the CA legislature.  
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6.1.4.2.6 River Parkways Grants Program 

The benefits of the recycled water projects on the Russian River may qualify the county for 
the California Resources Agency’s River Parkways Program. Via Prop 84, the River 
Parkways program offers grants to local public agencies and nonprofits for the protection 
and restoration of rivers. Projects must meet two of the following statutory conditions: 
provide public recreation, develop public facilities for interpretive programs, convert 
developed riverfront property into public open space, improve riparian habitat including 
benefits to wildlife habitat and water quality, and “maintain or restore the open-space 
character of lands along rivers and streams so that they are compatible with periodic 
flooding as part of a flood management plan or project.” Reducing diversions to the Russian 
River clearly benefits salmon and trout habitat and the county could argue that agricultural 
open space provides flood management benefits. River Parkways is a new program that 
will release further guidelines in the fall of 2008.  

6.1.4.2.7 Habitat Conservation Fund Program 

The California Department of Parks and Recreation offers grants for the protection of 
wildlife habitat through the Habitat Conservation Fund Program. Annually, the programs 
disburses $2 million in grants to projects that restore or acquire land for one of five habitat 
types: deer and mountain lion habitat, rare, endangered, threatened, or fully protected 
species habitat, wetlands, salmon and trout habitat, riparian habitat, and for projects that 
develop trails or programs to provide access to wildlife. Again, SVCSD may tie the use of 
recycled water to the enhancement and restoration of the Russian River to demonstrate the 
benefit to water quality and fish habitat. Applicants must demonstrate land tenure of 10 
years for projects requesting less than $100,000 and 20 years for projects requesting 
greater than $100,000. The program discourages grants requests of more than $200,000 
and requires 50 percent non-state cost matching. The grant application is available in 
Appendix I and is due by October 1 of each year. 

6.1.4.2.8 CaLease Program 

The CaLease Program, administered by the California Statewide Communities 
Development Authority, offers low cost Master Lease Agreements for agencies with the 
intent to purchase. The program offers competition among multiple lending institutions to 
get lower rates and offers a management program to manage leases, reducing staff 
commitments. Equipment leases valued at over $500,000 and real estate leases valued 
over $1 million are eligible. No maximum project sizes are given. To date, over 40 agencies 
have participated in the program including Santa Clara, Santa Barbara, and Solano 
Counties. The California Statewide Communities Development Authority also offers bond 
financing; however, lease agreements can be advantageous because, depending on local 
ordinances, they often do not qualify as long-term debt and do not impact debt ratios.  
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The CaLease Program is only available to members of the California Statewide 
Communities Development Authority. Any city, county, special district or other California 
local agency can become a member of California Communities simply by having its 
governing board adopt a resolution and execute the joint powers agreement. CaLease 
utilizes an online application system available on the California Communities website.  

6.1.4.3 Federal Funding  

In addition to local and State grants and loans, there are several highly competitive Federal 
grant and loan programs that provide financial resources to projects similar to the Recycled 
Water Project. Moreover, American Recovery and Reinvestment Act of 2009 (ARRA) has 
provided an influx of funding for these programs.  

6.1.4.3.1 Title XVI 

The U.S. Bureau of Reclamation administers funds for recycled water feasibility, 
demonstration, and construction projects through the Water Reclamation and Reuse 
Program authorized by the Reclamation Wastewater and Groundwater Study and Facilities 
Act of 1992 (Title XVI) and its amendments. The program provides as much as 25 percent 
of construction costs with a maximum of $20 million. To meet eligibility requirements a 
project must have a feasibility study, comply with environmental regulations, and 
demonstrate the ability to pay the remainder of the construction costs. Projects are 
authorized by Congress and recommended in the President’s annual budget request by the 
Bureau of Reclamation. Congress then appropriates funds and the Bureau ranks and 
prioritizes projects and disburses the money. Prioritized projects are those that postpone 
the development of new water supplies, reduce diversions from natural watercourses, 
reduce demand on federal water supply facilities, or that have a regional or watershed 
perspective. 

In 2008, Representative George Miller used Title XVI to gain authorization to finance seven 
Bay Area water recycling projects. Representative Miller sponsored H.R. 1526, amended 
and passed as S. 2739, to amend the Reclamation Wastewater and Groundwater Study 
and Facilities Act to authorize the Bay Area Regional Water Recycling Program. The 
following organizations were authorized, allowing them to receive federal appropriation 
financing in the future: 

• The Cities of Palo Alto and Mountain View. 

• The City of Pittsburg and the Delta Diablo Sanitation District. 

• The City of Antioch and the Delta Diablo Sanitation District. 

• North Coast County Water District. 

• Redwood City. 

• South County Regional Wastewater Authority and the Santa Clara Valley Water 
District. 
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• The City of San Jose and the Santa Clara Valley Water District. 

In May of 2009, another water recycling bill was introduced into the House of 
Representatives, which would provide funding to six additional projects: 

• CCCSD-Concord Recycled Water Project 

• Central Dublin Recycled Water Distribution and Retrofit Project 

• Petaluma Recycled Water Project 

• Central Redwood City Recycled Water Project 

• Palo Alto Recycled Water Pipeline Project 

• Ironhouse Sanitary District-Antioch Recycled Water Project 

As of July 2009, this bill is being discussed in Committee.  

To submit a project to the Water Reclamation and Reuse Program, the SVCSD should 
contact its Congressional Representatives and the Bureau of Reclamation. 

6.1.4.3.2 Water for America Initiative 

The Water for America Initiative reflects the U.S. Bureau of Reclamation’s new approach to 
ameliorating water scarcity and ecological degradation in the West. The initiative is being 
used as an opportunity for the U.S. Bureau of Reclamation to revise its grant programs’ 
funding priorities. Of note is the Challenge Grant Program, which grants up to $300,000 per 
project for water conservation projects, demonstrations of advanced water treatment 
technologies, and projects that benefit federally listed species and candidate species. The 
Water for America Initiative has been presented to Congress in the President’s annual 
budget request for FY 2009. The U.S. Bureau of Reclamation requested $11 million 
requested for the Challenge Grant Program specifically. If Congress does not approve the 
request, only a fraction of the FY 2008 funding will be available for grant programs in 2009. 

6.1.4.3.3 American Recovery and Reinvestment Act (ARRA) of 2009 

ARRA has provided an influx of funding to existing federal programs. The U.S. Bureau of 
Reclamation was allocated $945.3 million from ARRA. Of this allotment, the following are 
the funding categorizations applicable to water reuse projects: 

• $450.9 million for meeting future water supply needs (including water reuse and rural 
water supply projects). $135 million will be dedicated exclusively to water recycling 
programs. 

• $236.6 million for environmental and ecosystem restoration. 

• $40 million for water conservation initiatives. 

• $40 million for emergency drought relief. 
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The U.S. Bureau of Reclamation is in the process of developing new grant solicitations for 
this funding.  

6.1.5 Operating Cost Recovery 

In addition to financing the Recycled Water Project capital costs, SVCSD and internal 
stakeholders will need to finance operations and maintenance (O&M) cost of the project. 
SVCSD can recover O&M costs in several methods. These include cost recovery through a 
combination of wastewater rates, water rates, and or recycled water rates. 

There are however, some key considerations that must be maintained when determining 
financing mechanisms for recycled water O&M. Some recycled water users may not receive 
additional benefit from using recycled water in place of potable water. Users who replace 
potable water use with recycled water generally will not pay more for the same or lesser 
benefit, which results in placing a cap on the price of recycled water and further impeding 
the possibility of operating a financially self-sufficient system. The appropriate cost recovery 
amount, therefore, is generally a policy decision. 

In the case of the Recycled Water Project, the economic cost/benefit analysis has clearly 
shown advantages to all stakeholders, including water and wastewater customers. It can be 
argued, therefore, that evaluation of policy that considers cost recovery through a 
combination of water, wastewater and recycled water customers is warranted. The following 
sections explore the precedent in recovering costs through these methods.  

6.1.5.1 Cost Recovery Through Wastewater Rates 

Some wastewater drivers and circumstances may indicate that wastewater rates are the 
appropriate method to recover all or part of the cost of a recycled water project. Examples 
cases where cost recovery through wastewater rates is appropriate are as follows: 

• Reducing volume of effluent discharged or using advanced treatment to help meet 
discharge limitations. 

• Avoiding or delaying upgrades to wastewater treatment and disposal facilities (for 
example, delaying or avoiding outfall expansion or avoiding the necessity of 
purchasing more land on which to dispose of effluent). 

• Using recycled water for treatment plant processes and onsite irrigation. 

Where effluent disposal or permit limitations are at issue, as they are in this project, end-
user recycled water service charges and fees are often set at a flat monthly rate that is 
lower than the potable water rate in order to encourage high usage. Some agencies provide 
recycled water free or pay users to take delivery of the water. Such pricing strategies 
encourage customers to use more water. 
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As was seen from the Without Project Baseline analysis, if the Recycled Water Project is 
not implemented, the SVCSD would be required to construct additional wastewater storage 
as well as a larger effluent pipeline to manage future flows at the plant. Although treatment 
upgrades are not necessary to meet water quality regulations, flow restrictions the SVCSD 
may face warrants consideration of passing on some of the avoided treatment plant 
projects costs to wastewater customers in order to finance the O&M costs associated with 
the Recycled Water Project. 

6.1.5.2 Cost Recovery Through Potable Water Rates 

Pricing of recycled water is most often associated with potable water pricing. Potable water 
pricing policies can greatly impact revenues generated from recycled water sales.  

Recycled water customers may not perceive that recycled water provides greater benefit 
than does potable water, and may not be willing to pay more for recycled water even 
though it usually costs more to provide. Recycled water, therefore, is often priced lower 
than potable water in order to promote customer acceptance and use. However, according 
to the Environmental Protection Agency (EPA), many utilities that started with pricing 
strategies designed to promote high usage are now shifting to volume-based rates as 
augmenting water supply with recycled water grows in importance. 

As existing potable water customers convert from potable water supplies to recycled water, 
wastewater reclamation facilities effectively create a water resource, and thus water 
capacity. Water supply agencies may also be interested in using recycled water as a form 
of water resource mitigation to retain or gain water rights. Costs to treat poor quality 
sources may be avoided or postponed, and reductions in average day or peak day water 
demand can result in substantial savings when sizing potable water infrastructure. Potable 
water customers may benefit from the following: 

• Increased capacity in the potable water supply system to serve future development. 

• Savings resulting from deferring augmentation of potable water supply infrastructure. 

• Avoided cost of peaking capacity caused by seasonal irrigation and cooling needs. 

• Avoided O&M costs for transmission, treatment, and distribution of potable water. 

• Avoided cost for supplying higher quality water than the use requires. 

• Avoided increased groundwater pumping costs from declining groundwater levels. 

• Local control over water resources (for example, not relying on imported water). 

In such cases, the cost savings incurred by developing the recycled water system results in 
saving to all potable customers and therefore, all or part of the cost savings can be 
allocated to water rates to finance the recycled water system. 
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As illustrated by the left graph in Figure 6.1, capacity of the potable water system must be 
increased in time to meet projected future demands. Conversely, the graph on the right in 
Figure 6.1 shows how the implementation of a recycled water program could eliminate or 
delay the expansion of a potable water system as the projected demand for potable water 
shifts downward as some water demands are met using recycled water. Water use 
efficiency measures can similarly delay or eliminate the need to increase system capacity. 

As regulations for water withdrawals and wastewater discharges become more stringent, 
recycled water may play a more important and cost-effective role in mitigating impacts. 
System capacity can represent not only the physical limitations of the constructed 
infrastructure but also of the water supply or a community’s water rights. For example, the 
use of recycled water could be used for indirect streamflow augmentation to offset 
groundwater pumping as water demands increase. Under this example, recycled water 
costs could be directly attributable to future potable water users if stream augmentation is 
necessary in order to supply the next increment of water. 

The Recycled Water Project provides many of the benefits to the potable water presented 
above. Construction of the recycled water alignments will result in reduced potable water 
demand from the SCWA, VOMWD and the City systems, allowing these agencies to defer 
costs associated with obtaining new water rights and freeing current potable sources for 
alternate use. In addition, it will offset a large volume of groundwater and creek water. 
Though the cost of consumption of groundwater and creek water are significantly lower 
than the cost of potable water, and the true cost of recycled water, the economic analysis 
identifies large monetary benefits in preserving groundwater and creek water supplies. The 
“value” of this water provides a sound basis for evaluating cost recovery of some of these 
savings through potable water rates.  

6.1.5.3 Cost Recovery Through Recycled Water Rates 

As seen from the information in Chapter 4 and the financial analysis, the unit cost of 
recycled water is higher than the unit cost of potable water, and the unit cost of other water 
sources in the Sonoma Valley. 

The unit cost of recycled water is often highest initially when costs are high and demand is 
low. At the same time, utilities usually need to build demand over time by setting prices that 
will attract customers. As the demand for recycled water increases and the available 
capacity is used, the per-unit cost decreases. 



Figure 6.1
RELATIONSHIP BETWEEN SYSTEM CAPACITY, 

POTABLE WATER DEMAND, AND RECYCLED WATER
SONOMA VALLEY RECYCLED WATER FINANCIAL/ECONOMIC ANALYSIS

SONOMA VALLEY COUNTY SANITATION DISTRICT

son1208f10-7965.ai
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The financial analysis shows that even by setting the cost of recycled water at a fraction of 
the potable water rate, or by setting agricultural and municipal/urban recycled water rates 
that are below the cost of current agricultural rates or municipal/urban rates, a portion of the 
cost of operation of the system can be recovered. Because implementing the Recycled 
Water Project provides numerous benefits to agricultural and urban stakeholders, including 
guaranteed drought-resilient supply. Therefore, discussion of price setting of recycled water 
appears defensible. Determining recycled water prices will require additional discussion of 
pricing strategies and development of pricing policy. A recycled water rate study would also 
be required to ensure equitability to all customers.  

6.2 FUNDING SUMMARY 
As evident from the preceding discussion, there are multiple cost recovery mechanisms 
available to the SVCSD for financing the Recycled Water Project capital and O&M costs. 

In order to minimize the costs to SVCSD and all other internal and external stakeholders, 
SVCSD should apply for as many of the Local, State and Federal grants and loans (as 
practically possible) if it moves forward with the Recycled Water Project. Since the largest 
cost component to be recovered consist of the capital costs, financing these costs with what 
is essentially “free money” will reduce the cost SVCSD and stakeholders have to recover 
using alternate methods.  

Payment of O&M costs will require that SVCSD and internal stakeholders make policy 
decisions regarding methods of cost recovery. Guidelines are in place that allow cost 
recovery through recycled water user fees and if SVCSD and the internal stakeholders 
choose to fully or partially recover the costs of operation of the recycled water system 
through water, wastewater rates, recycled water rates, or a combination thereof, there are 
many examples/case studies and legal precedents for this approach. 



Chapter 7 

IMPLEMENTATION STRATEGY 

Execution of a multi-phase project, such as the proposed phases of the Sonoma Valley 
Recycled Water Project (Recycled Water Project) that requires coordination between 
multiple internal and external stakeholders requires an implementation strategy to ensure 
project success. This chapter presents different implementation needs of the Recycled 
Water Project and potential proposed strategies for completion of the project with internal 
and external stakeholder support. 

7.1 NEED FOR IMPLEMENTATION STRATEGY 
The Recycled Water Project involves both internal and external stakeholders. The internal 
stakeholders include: 

• Sonoma Valley County Sanitation District (SVCSD). 

• Sonoma County Water Agency (SCWA). 

• City of Sonoma. 

• Valley of the Moon Water District (VOMWD). 

The external stakeholders include: 

• Basin Advisory Panel (BAP). 

• Grower’s Groups. 

• Agricultural/Urban Customers. 

Because the costs and benefits of the project may be borne by each stakeholder (in an 
equitable solution), it is imperative that there be stakeholder buy-in on the approach and 
strategy of implementation of the Recycled Water Project. 

7.2 IMPLEMENTATION SCHEDULE 
The tentative alignment implementation schedule includes a technical and institutional 
track. The technical track focuses on the planning, design and construction of the 
alignments; while the institutional track focuses mainly on public outreach and obtaining 
stakeholder support, funding and permitting. The two tracks were developed in recognition 
of the importance of planning for, and synchronization of the development of the project 
design details with the development of joint powers and customer agreements, 
development of permitting documentation, funding acquisition, and stakeholder outreach, to 
project success. 
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7.2.1 Technical Track 

The technical track consists of pre-planning, planning, design, and construction. Each of 
these stages is further discussed below. 

7.2.1.1 Alignment Pre-Planning 

The pre-planning phase of the Recycled Water Project has been projected to be completed 
by the end of 2009. This phase of the project includes alignment prioritization, funding 
analysis, economic analysis, and developing financial governance principles.  

Alignment pre-planning should involve the agricultural stakeholders via two public meetings 
and analysis workshops. The BAP should hold meetings during this period to develop a 
monitoring program and public outreach plan, discuss residential and agricultural 
conservation updates, and provide a Recharge Mapping and Pilot Project Conservation 
Program Summary. The Technical Advisory Committee should support the activities of the 
BAP through monthly meetings.  

7.2.1.2 Planning, Design and Construction 

For each alignment, the planning phase has been assumed to extend over approximately 
eight months, the design phase over twelve months, and the bid/award phase over 
four months. The bid/award phase depends upon market conditions, the number of bids 
and the quality of bids.  

The length of time for construction of the pipelines varies due to pipeline length and terrain. 
It is assumed that trenching will primarily be used for constructing the pipelines, and jack 
and bore or directional drilling will be used for the numerous water crossings. Each water 
crossing is estimated to require approximately one to two weeks. Trenching construction 
varies from 100 feet per day in developed areas with a high volume of traffic and utilities 
and up to 400 feet per day over undeveloped land.  

Alignment 1A passes through primarily agricultural land and, thus, can expect rapid 
construction lasting approximately 8 to 12 months. Alignment 1B passes through mixed 
rural residential, urban residential, recreational land, and public lands and may be 
completed in approximately 12 to 18 months. Alignment 2 passes through the dense urban 
areas of the City after passing through the agricultural area to the north of the SVCSD 
treatment facility. It is likely that Alignment 2 could be completed in 8 to 12 months. 
Alignment 3 passes through primarily agricultural land in addition to some limited industrial 
areas and could be completed in 8 to 12 months. 

In addition to the pipeline alignments, the project will require operational storage, capacity 
storage, a booster pump station, and a distribution pump station. Each pump station will 
require approximately six months to complete. The operational storage reservoir is 
estimated to take eight months to construct and each storage tank is expected to be 
encapsulated in one to two months. The phasing of these project components will depend 
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upon the phasing of the pipeline alignments. Alignment 1B requires additional capacity 
storage. Therefore, a longer planning, design, and construction duration is expected for this 
alignment in comparison to the others. Figure 7.1 provides a tentative implementation 
schedule. 

7.2.2 Institutional Track 

The institutional track focuses primarily on obtaining available funding and necessary 
permitting documents. The institutional track also focuses on the dissemination information 
to the agricultural and urban customers as well as the public.  

7.2.2.1 Funding 

Although potential funding sources have been identified for this project within Chapter 6, not 
all the grant and loan programs are likely to be available into the future, particularly for the 
alignments to be constructed in the later years. Generally, proposition monies are used until 
funds are exhausted and due to the political process, their associated programs may not be 
extended through the enactment of further propositions.  

However, in the near term, the internal stakeholders group has many funding opportunities 
available (see Figure 7.2). Programs requirements and timing vary, but most programs 
have multiple deadlines and application workshops that the recycled water project manager 
should take note of and plan on attending. Proposition-backed grant programs typically 
have a two-step application with a pre-application or concept proposal and a full application. 
Only accepted pre-applications are invited to submit a full application with complete project 
documentation. Application workshops should be attended as they give applicants a better 
understanding of grant program eligibility and criteria.  

Other programs, such as the State Board’s Water Recycling Funding Program and the 
federal Title XVI program have longer term funding cycles with more flexible timetables. 
The Water Recycling Funding Program monies can be requested within three years of 
construction. The Title XVI program has no deadlines but requires the endorsement of the 
Bureau of Reclamation and Congressional authorization and appropriation. Thus, the 
SCWA should plan the Title XVI application process over multiple years and around 
Congressional budgeting cycles. Figure 7.2 presents the tentative near-term schedule, 
including funding requirements. 
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7.2.2.2 Permitting 

The permitting process should be completed concurrently with the design phase of the 
project. This will allow the SVCSD to have permits ready when construction begins.  

All transmission mains will require a variety of permits including: 

• National Pollution Discharge Elimination System (NPDES) permit. 

• Department of Public Health recycled water permit. 

• CA Fish and Game Code section 1600 permit from the CA Department of Fish and 
Game.  

• Section 7 consultation with the US Fish and Wildlife Service and with the National 
Marine Fisheries Service. 

• Compliance with relevant provisions of the California Coastal Act relating to the 
protection of Environmentally Sensitive Habitat Areas. 

• Army Corps of Engineers Section 404 permit. 

• Air Pollution Control district authority to construct and permit to emit, and county 
permits.  

• Federal Clean Water Act Section 401 water quality certification from the Regional 
Water Quality Control Board. 

• Federal consistency certification from the CA Coastal Commission. 

Alignment 1A and Alignment 2 will also require Caltrans Encroachment Permits to construct 
along Highway 116 and Highway 12. Most of these permits will be negotiated over a few 
months. In addition, a Stormwater Pollution Prevention Plan will need to be approved by the 
California State Water Resources Control Board for construction of all alignments. Attaining 
the Army Corps Section 404 permit, U.S Fish and Wildlife Service consultation, and the 
California Department of Fish and Game permit could span the entire planning phase due 
to the status of ecosystems and water resources in the area of pipeline construction. 

7.2.2.3 CEQA  

The California Environmental Quality Act (CEQA) process consists of both a programmatic 
and project environmental impact review. The programmatic review was complete with the 
finalization of the Sonoma Valley Recycled Water Project Environmental Impact Report. 
This report explains the overall goals of the pipeline with respect to water supply reliability 
and quality. Project environmental impact reviews could also be required for each pipeline 
and will span approximately eight months towards the end of the design phase.  
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7.2.2.4 Public Involvement 

Public involvement will take place at various project milestones and involve the general 
public, agricultural producers/recycled water customers, and internal stakeholders.  

The internal stakeholders group will include the VOMWD, City, SCWA, and SVCSD 
personnel. Internal stakeholder meetings should occur before public outreach to coordinate 
project management goals. 

The agricultural/urban recycled water customer workshops should occur towards the end of 
planning and at the middle of the design phase. These workshops will facilitate dialogue 
regarding customer expectations of water quality, pressure, and on-site storage. These 
workshops will provide a forum for customers to express their concerns and have their 
questions answered. 

General outreach should occur towards the end of design and throughout construction to 
notify those who will be incidentally affected by construction, such as commuters and 
tourists. During the grape growing season, public notification will be especially important to 
facilitate alternate traffic routes. Moreover, the joint power authority will have the opportunity 
to explain the effect of the recycled water pipeline on sewer rates. 

7.2.2.5 Agreements and Contractual Arrangements 

Implementation of the Recycled Water Project will require coordination amongst both 
internal and external stakeholders, and the development of agreements between each to 
ensure complete understanding of responsibilities. Customer contracts will confirm that 
water demand is consistent with the pipeline, storage, and pump station design. Obtaining 
customer contracts provides some guarantee of usage, ensuring that the alignment design 
is not over estimated, resulting in redundant capital expenses. 

Since multiple agencies are responsible for the financial governance of the Recycled Water 
Project, it is necessary to develop intergovernmental agreements between internal 
stakeholders. The SVCSD, SCWA, VOMWD, and the City will negotiate roles and 
responsibilities for the construction phase of the project as well as ongoing operations and 
maintenance. The agreements should be developed towards the beginning of the planning 
phase and customer contracts should be issued towards the beginning of design. Thus, 
once the pipeline is operational the SVCSD, SCWA, VOMWD, and the City can easily 
share costs and manage cash flow.  

Intergovernmental agreements can take multiple forms and result in various governance 
structures. They are: 

• Joint Powers Agreements. 

• Supply Agreements. 

• Distribution Agreements. 
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Joint powers agreements (JPAs) can be used when multiple agencies collaborate to 
operate and manage a treatment system. Supply agreements delineate the roles and 
responsibilities of recycled water wholesalers and retailers. Distribution agreements contain 
methodologies for how recycled water is allotted amongst multiple retailer agencies. All 
types of agreements contain member recycled water policies, water quality parameters, and 
procedures for dealing with unexpected shortages and dispute resolution. Table 7.1 
summarizes several sample intergovernmental agreements for recycled water. 

7.2.2.5.1 Joint Powers Agreements 

Joint powers agreements involve multiple agencies collaborating to form a new entity to 
manage jointly owned facilities and to issue debt on its behalf. A Governing Board is 
established comprising representatives from each member agency. Agreements vary in 
regards to the number of votes each agency receives and whether or not the Board 
requires officers and which agencies will fill these positions. Common voting structures 
include one-vote-per-agency or representative governance, in which each agency receives 
a number of votes proportional to its contribution to joint facilities. Contributions may be 
tabulated based on financial commitment to the JPA, expected flows and loads, or a 
combination of the two. 

The primary benefit of the JPA is that members do not solely shoulder the burden of 
managing and financing the construction of facilities. The Governing Board becomes the 
debt-issuing entity, providing some legal protection to member agencies. Debt service 
payment varies across agreements, but most commonly, debt is accrued to agencies based 
on expected flows. This is also a commonly used cost allocation metric for O&M.  

Rate setting within a JPA is a two-tiered process. Governing Boards most often set a base 
rate for services provided to members, and agencies may add additional fees for customers 
in their respective service areas. 

Agreements have detailed terms of dissolution to allow agencies to protect their interests 
and allow the Governing Board to maintain its debt obligations. A common way to achieve 
these goals is to allow agencies to withdraw with reasonable cause. What constitutes 
reasonable cause differs across agreements but can include situations in which: 

• Construction bids significantly exceed estimated costs. 

• Design documents are not approved. 

• Jointly owned facilities fail to meet regulations. 

• Extenuating circumstances arise such as unforeseen legal disputes and settlements. 

Once bonds are issued, dissolution of the JPA is typically not permitted until after all debt 
has retired.  
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Table 7.1 Sample Intergovernmental Agreements 
Sonoma Valley Recycled Water Financial/Economic Analysis 
Sonoma Valley County Sanitation District 

State Description Agencies Involved Type Governance Structure Capital Financing O&M Rate Setting Dissolution 

The JPA may be terminated 
by written agreement but not if 
there is outstanding debt. 
Funds contributed by 
members for construction of 
JPA facilities will be distributed 
back to them. 

CA JPA Creating South 
County Regional 
Wastewater 
Authority 

City of Gilroy and 
City of Morgan Hill 

Joint 
Powers 
Agreement 

Governing Board of 5:3 
will be City Council 
members of Gilroy, 2 will 
be City Council members 
of Morgan Hill; Treasurer 
will be Gilroy City 
Treasurer. 

The Board may issue bonds. 
Members are required to pay 
treatment revenues not used for 
O&M costs to repay the debt. 

Gilroy will pay 58% of 
expenses, Morgan Hill - 
42% for first year, 
thereafter cost distribution 
will be determined by the 
Board. The Board will 
operate the facility or hire 
a contractor. 

The Board sets the 
base rate and 
members set fees for 
their respective 
service areas. 

Either agency has the option 
to withdraw at any time. 
Producer has option to 
purchase Wholesaler’s 
facilities. 

CA Producer-
Wholesaler 
Agreement for 
Supply of Recycled 
Water 

South County 
Regional 
Wastewater 
Authority (Producer) 
and Santa Clara 
Valley Water District 
(Wholesaler) 

Supply 
Agreement 

No Governing Board, 
wholesaler/retailer 
agreement. 

Producer will finance a treatment 
expansion and distribution system. 
Wholesaler will finance facilities 
beyond the point of connection. 
Producer and Wholesaler have the 
option to co-finance. 

Producer pays for 
treatment O&M. 
Wholesaler pays Producer 
for recycled water 
reservoir O&M, distribution 
O&M, and delivered water. 

Producer sets the 
rates for Wholesaler. 
Wholesaler sets the 
rates for customers. 
Both agencies must 
confer when setting 
rates. 

Either agency may terminate 
the agreement with 
“reasonable cause.” 
“Reasonable cause” is not 
defined.  

CA Southbay Water 
Recycling Program 
Wholesaler-Retailer 
Agreement 

City of San Jose 
(Wholesaler) and 
City of Milpitas 
(Retailer) 

Supply 
Agreement 

No Governing Board, 
wholesaler/retailer 
agreement. 

Wholesaler will fund and construct 
the treatment and distribution 
system. Retailer will install meters. 
Retailer can request expansions. 
Wholesaler will rank and finance 
expansions if within CIP budget at 
its discretion. 

Wholesaler owns and 
operates the distribution 
system up to the point of 
connection. Retailer owns 
and operates the meters. 

Wholesaler sets rates, 
must confer with 
Retailer. Retailer sets 
customer rates. 

CA Southbay Water 
Recycling Program 
Wholesaler-Retailer 
Agreement 

City of San Jose 
(Wholesaler) and 
City of Santa Clara 
(Retailer) 

Supply 
Agreement 

No Governing Board, 
wholesaler/retailer 
agreement. 

Wholesaler will fund and construct 
the treatment and distribution 
system. Retailer will install meters. 
Retailer can request expansions. 
Wholesaler will rank and finance 
expansions if within CIP budget at 
its discretion. 

Wholesaler owns and 
operates the distribution 
system up to the point of 
connection. Retailer owns 
and operates the meters. 

Wholesaler sets rates, 
must confer with 
Retailer. Retailer sets 
customer rates. 

Wholesaler retains the right to 
cease recycled water service. 

CA Southbay Water 
Recycling Program 
Wholesaler-Retailer 
Agreement 

City of San Jose 
(Wholesaler) and 
San Jose Water 
Company (Retailer) 

Supply 
Agreement 

No Governing Board, 
wholesaler/retailer 
agreement. 

Wholesaler will fund and construct 
the treatment and distribution 
system. Retailer will install meters. 
Retailer can request expansions. 
Wholesaler will rank and finance 
expansions if within CIP budget at 
its discretion. 

The Wholesaler owns and 
operates the treatment and 
distribution system up to 
the point of connection; the 
Retailer owns and 
operates water meters. 

The Wholesaler sets 
the rates but must 
confer with the 
Retailer. The Retailer 
sets rates for the 
customers, must 
confer with the Public 
Utilities Com. and the 
Wholesaler. 

5-year contract term, 
automatically renewed for 
another 5 years unless parties 
wish to terminate. 

August 09 7-9 
pw://Carollo/Documents/Client/CA/Sonoma Valley/7965A00/Deliverables/07 (Final) 



This Page Left Blank Intentionally

7-10 August 09 
 pw://Carollo/Documents/Client/CA/Sonoma Valley/7965A00/Deliverables/07 (Final) 



Table 7.1 Sample Intergovernmental Agreements (Continued) 
Sonoma Valley Recycled Water Financial/Economic Analysis 
Sonoma Valley County Sanitation District 

State Description Agencies Involved Type Governance Structure Capital Financing O&M Rate Setting Dissolution 

Prior to the issuance of bonds, 
members can withdraw from 
the JPA if the constructions 
bids are greater than 20 % 
over the estimate, if design 
documents are rejected by the 
state, if the facility cannot 
meet its regulations, or if all 
parties consent. Metro has 
special contingencies for 
withdrawal prior to the 
issuance of bonds due to 
pre-existing agreements and 
pending legal rulings. 

CO City of Brighton, 
Metro Wastewater 
Reclamation District 
and South Adams 
County Water and 
Sanitation District 

City of Brighton, 
Metro Wastewater 
Reclamation District 
and South Adams 
County Water and 
Sanitation District 

Joint 
Powers 
Agreement 

Governing Board with 
9 members, 3 from each 
agency. Each Board 
member gets 1 vote for 
the first five years; 
thereafter, voting will be 
weighted based each 
member’s respective flow 
to the plant. The Board 
will appoint a manager to 
oversee construction and 
O&M. 

Members pay initial capital costs 
(about half the project cost) 
weighted by initial flows to the 
plant. The remaining half will be 
paid through Board-issued bonds. 
Member bond repayments will be 
determined by future flows. 
Expansion costs will be distributed 
using member single-family 
equivalent units, which can be 
traded among members. 

Phase I, members pay an 
equal, flat rate for O&M. 
Phase II, O&M allocations 
are based on member 
single family residential 
equivalents. Phase III 
O&M will be allotted by 
member flows and loads. 

The Board will hire a 
rate consultant to 
determine connection 
fees. Members set 
fees for services 
within their 
jurisdictions. 

The agreement will last for 
35 years or as long as it takes 
to pay outstanding debts. 
Members may only withdraw 
after all debt is paid off and 
remaining members consent. 

WA City of Lacey, City of 
Olympia, City of 
Tumwater, and 
Thurston County 

City of Lacey, City of 
Olympia, City of 
Tumwater, and 
Thurston County 

Joint 
Powers 
Agreement 

Governing Board of 4 
representatives, one from 
each agency. Each Board 
member gets one vote. 

Board will issue debt and members 
shall pay their “attributable costs.” 

The Board will contract 
with Olympia to operate 
joint facilities initially, and 
then make future 
determinations. Members 
pay O&M for their local 
facilities. 

Board sets the rates 
for service and 
connection fees; 
members then set 
fees in their service 
areas. 

WA City of Lacey, City of 
Olympia, City of 
Tumwater, and 
Thurston County 

LOTT Wastewater 
Alliance, Thurston 
County and Cities of 
Lacey, Olympia and 
Tumwater 

Distribution 
Agreement 

Subordinate agreement to 
the LOTT Alliance JPA. 
Recycled water 
distribution proportions 
based on population and 
employment projections 
converted to equivalent 
residential units. 

See Agreement.(1) See Agreement.(1) See Agreement.(1) Members may withdraw with 
written notice. The remaining 
members will dispose of the 
withdrawing member’s share 
using the recycled water 
distribution proportions. The 
withdrawing member must 
also withdraw from the supply 
agreement. 

WA LOTT Wastewater 
Alliance and City of 
Olympia 

LOTT Wastewater 
Alliance and City of 
Olympia 

Supply 
Agreement 

Subordinate agreement to 
the LOTT Alliance JPA. 
LOTT Alliance agrees to 
supply Olympia with 
460,000 gal/day. 

See Agreement.(1) See Agreement.(1) See Agreement.(1) Supply allotments may be 
adjusted as new recycled 
water becomes available. 

Note: 
(1) Select intergovernmental agreements are found in Appendix J. 
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7.2.2.5.2 Supply Agreements 

Supply agreements between recycled water wholesalers and retailers are more streamlined 
than JPAs. They usually involve two agencies, do not create Governing Boards, and do not 
utilize joint financing. Within a supply agreement, the wholesaler agency is a wastewater 
treatment operator that typically agrees to own, operate, and finance reclamation facilities. 
The retailer is a water agency that owns and operates facilities past the point of connection 
including customer water meters. Although wholesalers own the distribution facilities, some 
agencies maintain cooperative policies for pipeline expansions. For example, the City of 
San José, the wholesaler, allows retailers to submit pipeline expansion requests. If projects 
are within the CIP budget, the City will finance them at its discretion.  

In regards to rate setting, the wholesaler sets wholesale recycled water rates and the 
retailer can add additional charges to arrive at the customer rate. At both stages of rate 
setting, the agencies must confer and come to agreement.  

Supply agreements provide more flexibility than JPAs in their terms of dissolution. Supply 
agreements usually recognize the wholesaler’s top priority as treating wastewater and 
maintaining compliance with NPDES permits. Thus, supplying recycled water is a 
secondary priority and the agency has the option to cancel the agreement with written 
notice. Retailer agencies are not obligated to accept recycled water and may also cancel 
with written notice. Some agreements grant the wholesaler the option to purchase customer 
meters at the time of dissolution.  

7.2.2.5.3 Distribution Agreements 

Distribution agreements can be practical when the wholesaler provides recycled water from 
one water recycling facility to multiple retailers. Distribution agreements are subordinate to 
supply agreements as they present baseline or default recycled water allotments. Supply 
agreements are used to amend distribution allotments and can allow trading between 
agencies. If supply agreements fail to materialize in a given year, agencies are granted 
water according to the distribution agreement. If and when retailers withdraw from 
distribution agreements, remaining retailers can dispose of the withdrawing members’ share 
via the methodology used for the initial allocation.  

A distribution agreement has proven useful for the LOTT Alliance, made up of the cities of 
Lacey, Olympia, and the counties of Tumwater and Thurston. The LOTT Alliance developed 
a JPA for the construction and operation of reclamation facilities and utilized a distribution 
agreement for initial allocations of recycled water. Supply agreements are negotiated 
between agencies to record the allocation of new recycled water supply. 
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7.2.2.5.4 Recommendations 

The Recycled Water Project is distinct from the case study agencies presented in this 
report because the SVCSD solely financed and operates the treatment plant and thus no 
JPA is needed. Currently, the SVCSD provides recycled water directly to customers 
through the SCWA. Thus, no supply or distribution agreements are needed as the 
wholesale agency is providing water directly to the customer without the need for a retailer. 
The SVCSD could recoup both capital and O&M costs through both wastewater and 
recycled water fees. The other stakeholders could purchase equity in the system based on 
their share of benefits. 

Once the Recycled Water Project is complete, the SVCSD may implement recycled water 
supply agreements with the City and VOMWD. Agreements should specify the quantity and 
quality of water provided and how wholesale and retail rates will be set. Since the Recycled 
Water Project is for the benefit of the City and VOMWD, SVCSD could enter into a 
distribution agreement with these agencies to codify their baseline allotments of recycled 
water. 

7.3 FINANCIAL GOVERNANCE 
Construction and operation of a recycled water system of this size, with numerous 
stakeholders, require clearly delineated financial governance principles. The 
intergovernmental agreements will address all the key considerations such as volume of 
flow to be delivered, recycled water cost recovery strategies, O&M responsibilities, debt 
coverage repayment responsibility, etc. However, in developing these agreements and 
assigning these responsibilities, it is imperative that equity and benefit/cost allocation be a 
key consideration. Formation of financial governance agreements and contractual 
obligations will result from implementation decisions outlined within Section 7.2.2.5. 

7.3.1 Equity Perspectives 

Because there are numerous stakeholders involved in the Recycled Water Project, equity to 
all must be foremost in order to assure smooth implementation of the project. Based on the 
cost sharing agreed upon, each stakeholder may purchase equity in the recycled water 
system. For example, if SCWA were to contribute the 38 percent of the system capital cost 
based on the SCWA benefits accrued (Table 5.6), then SCWA in theory would own 
38 percent of the system. The financial governance principles will need to address the 
financial responsibilities associated with this purchased equity. Moving forward, and in the 
case of the above example, SCWA is then responsible for 38 percent of the future capital 
costs for this system such as annual repair and replacement (R&R) costs. 

In case of system expansion, the stakeholders benefiting from the expansion could directly 
be responsible for the associated costs. In this situation, the system would be revalued 
based on the depreciated overall system value, and the system equity re-distributed to each 
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stakeholder. The financial governance principles would need to address this re-distribution 
of system equity with the addition of new system value through expansion. 

In addition, the financial governance principles will need to address the purchase and sale of 
stakeholder equity (if permitted). Stipulations must be in place for the method in which the 
system value would be assessed, the rights of purchase and system equity re-distribution 
for the other stakeholders in cases where either a new stakeholder joins the system or an 
existing stakeholder sells their share of the equity. 

7.3.2 Benefit Cost Allocation 

The financial and economic analysis discussed in Chapters 4 and 5, respectively, 
presented the costs and the benefits of the Recycled Water Project, as well as the 
anticipated cash flows. As discussed in these chapters, although the cash flows may 
appear daunting and the cost of the project is high, the benefits could outweigh the costs 
(when considering the qualitative benefits). However, the benefit and cost to each 
stakeholder are not equal, and in order to ensure equity, cost must be allocated based on 
benefit received.  

For the purposes of this report and due to the nature of staffing and community outreach 
requirements for implementation of the Recycled Water Project, the SVCSD, SCWA, the 
City, and VOMWD agreed to share cost equally. This arrangement was agreed to during 
the third internal stakeholder meeting held on August 13, 2008. However, for the capital and 
O&M costs, allocations may be based directly on the benefits received by each stakeholder. 

Using the results of the economic analysis, it was clear that all stakeholders benefit greatly 
from implementation of the project. In developing cost sharing mechanisms, the SVCSD, 
SCWA, the City and VOMWD should consider the formation of a strategic partnership with 
the agricultural customers to promulgate the sharing of costs. However, assuming that up-
front cost sharing with external stakeholders is not possible or achievable, the internal 
stakeholders may consider an equal split of the remaining percentage of the project 
implementation costs on a weighted basis. The capital cost sharing should be re-calculated 
for each phase, or the actual first projects selected, to maximize opportunities to allow new 
developers and customers to be more involved in the cost sharing process. 

August 09 7-15 
pw://Carollo/Documents/Client/CA/Sonoma Valley/7965A00/Deliverables/07 (Final) 



This Page Left Blank Intentionally 

 

7-16 August 09 
 pw://Carollo/Documents/Client/CA/Sonoma Valley/7965A00/Deliverables/07 (Final) 



August 09 8-1 
pw://Carollo/Documents/Client/CA/Sonoma Valley/7965A00/Deliverables/08 (Final) 

Chapter 8 

CONCLUSIONS 

The Sonoma Valley Recycled Water Project Financial/Economic Analysis (Financial 
Analysis) shows that using both a financial and economic analysis reveals the extent to 
which the various stakeholders benefit from a regional recycled water project. This chapter 
summarizes the results of the Financial Analysis and provides recommendations to develop 
a road map to implementing the Sonoma Valley Recycled Water Project (Recycled Water 
Project). This road map is based on the information available at the time of the study and 
could change in the future as conditions change. 

8.1 RECYCLED WATER PROJECT ALTERNATIVE 
The Recycled Water Project alternative currently consists of constructing the four recycled 
water alignments over the next 10 years according to the schedule presented in Table 8.1. 
The capital and O&M costs for construction of each alignment is presented in Table 8.2.  
 
Table 8.1 Alignment Phasing and Schedule 

Sonoma Valley Recycled Water Project Financial/Economic Analysis 
Sonoma Valley County Sanitation District 

 First Year of 
Construction 

Construction 
Duration 

First Year of 
Operation 

Alignment 1A 2010 2 2012 
Alignment 1B 2015 3 2018 
Alignment 2 2012 3 2015 
Alignment 3 2018 2 2020 
Note: 
(1) Alignment schedule based on ranking developed during the internal stakeholder workshop held 

in July 2008. 

8.2 WITHOUT PROJECT BASELINE ALTERNATIVE 
The Without Project Baseline alternative consists of the internal stakeholders continuing to 
supply potable water using groundwater, creek water, and imported Russian River water to 
its customers for irrigation use. In addition, the Sonoma Valley County Sanitation District 
(SVCSD) would construct and operate additional storage and conveyance infrastructure to 
meet seasonal effluent guidelines. SVCSD would be required to spend nearly $7 million in 
costs for land acquisition and construction of the storage and conveyance facilities. In 
addition, SVCSD would be required to expend nearly $40,000 annually for operation and 
maintenance (O&M) costs. 
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Table 8.2 Alignment Summary Table 
Sonoma Valley Recycled Water Project Financial/Economic Analysis 
Sonoma Valley County Sanitation District 

Alignment 
Total Usage 
(acre-feet) 

Estimated 
Storage 

Requirement(1)

(acre-feet) 

Estimated 
Total Capital 

Cost(2)  

($) 

Estimated 
Annual 
Cost(3) 

($/acre-foot) 

Estimated 
Present Worth 

O&M 
($/year) 

Estimated 
Present Worth 

O&M  
($/acre-foot) 

Total Estimated 
Cost  

($/acre-foot) 
1-A 1,095 65 $11,213,000 $681 $159,413 $146 $827 

                

1-B 752 825 $37,482,000 $3,314 $154,723 $206 $3,520 

                

1 (A+B) 1,847 890 $48,695,000 $1,753 $314,136 $351 $2,104 

                

2 439 65 $8,986,000 $1,362 $94,809 $216 $1,578 

                

3 464 65 $7,169,000 $1,028 $104,906 $226 $1,254 
Notes: 
(1) The estimated Storage requirement unit cost is based on the total cost per storage capacity at Oceanview Reservoir (SCWA) and R4 

Reservoir (SVCSD). 
(2) Total estimated capital cost includes a base construction cost and an additional 65 percent to account for contingencies, planning, 

engineering, administration, and permitting cost. Costs are in April 2008 dollars (ENRCCI of 9,155).  
(3) Estimated annual cost is based on amortizing the capital cost for 40 years at 6 percent. 
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8.3 FINANCIAL AND ECONOMIC ANALYSIS RESULTS  
The financial analysis revealed the cash flow projections over 30 years with and without 
implementation of the Recycled Water Project. The cost of acquiring additional water 
sources was not conducted as part of the analysis since the newly acquired water sources 
are not earmarked to offset existing uses offset by the Recycled Water Project.  

Table 8.3 summarizes the with- and without project costs to each internal stakeholder. As 
seen from the Table 8.3, a large percentage of the costs are attributed to the “other” 
category of stakeholders that includes agricultural customers and the general public when 
considering cash flows only. Table 8.4 summarizes the allocation of benefits and costs 
based on an economic analysis that considers social, environmental, and financial 
considerations. As seen from Table 8.4, use of this approach more clearly and equitably 
allocates the benefits and costs of a regional system than a pure financial perspective. 
 
Table 8.3 With and Without Project Cost Summary 

Sonoma Valley Recycled Water Project Financial/Economic Analysis 
Sonoma Valley County Sanitation District 

With-Project Alternative Without Project Alternative 

  
Capital Cost(2) 

(Future Dollars) 
O&M Cost(3) 

(Future Dollars) 
Capital Cost(2) 

(Future Dollars) 
O&M Cost(3) 

(Future Dollars) 
City of 
Sonoma $1,468,400 $3,127,349 $0 $1,872,565 

VOMWD $3,720,480 $2,852,719 $0 $1,187,887 
Other $70,525,120 $24,789,644 $0  
SCWA    $1,484,234 
SVCSD   $8,112,979 $1,833,479 
Total $75,714,000 $30,769,711  $6,378,166 
Notes: 
(1) All costs in future dollars. 
(2) Capital costs inflated at 4 percent. 
(3) O&M costs inflated at 3 percent. 
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Table 8.4 Stakeholder Shares of Total Project Benefits, Assuming a 2.5 Percent 
Real Discount Rate (No Agricultural Water Reliability) 
Sonoma Valley Recycled Water Project Financial/Economic Analysis 
Sonoma Valley County Sanitation District  

Stakeholder (1) 
Share of 

Total 
Non-Public 

Share 
Agencies-Only 

Share (9) 
Sonoma County Water Agency (2) 16.2% 48.6% 54.0% 
City of Sonoma (3) 0.5% 1.4% 1.5% 
Valley of the Moon Water District (4) 0.4% 1.3% 1.5% 
Sonoma Valley County Sanitation 
District (5) 13.0% 38.8% 43.0% 
Agricultural users (6) 2.7% 8.2% – 
Municipal irrigation users (7) 0.6% 1.7% – 
Public (8) 66.6% – – 
Total 100.0% 100.0% 100.0% 

Notes: 
(1) Table shows percentage of total monetizable benefits by stakeholder 
(2) SCWA share reflects avoided costs of SCWA Russian River and groundwater deliveries, 

increased water supply reliability for SCWA, revenues from recycled water sale to agricultural 
users, and salvage value from remaining reclaimed water assets 

(3) City of Sonoma share reflects avoided groundwater pumping costs, increased water supply 
reliability for the City, and share of salvage value for remaining recycled water assets 

(4) Valley of the Moon Water District reflects avoided groundwater pumping costs, increased water 
supply reliability for VOMWD, and a share of salvage value for reclaimed water assets 

(5) SVCSD share reflects avoided wastewater storage costs, avoided effluent conveyance costs, and 
salvage value of remaining reclaimed water assets 

(6) Agricultural users share is under-estimated because increased agricultural water use reliability 
could not be monetized. 

(7) Municipal irrigation users share reflects avoided fertilizer costs for municipal irrigation users 
(8) Public share reflects the value of increased stream flow in Sonoma Creek and resulting healthier 

ecosystem benefiting salmon and steelhead populations  
(9) Agencies-Only Share reflects the monetary value of benefits to any one agency (SVCSD, SCWA, 

the City or VOMWD) compared to the monetary value of benefits to all of the those agencies 
combined 
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8.4 NEXT STEPS 
In order to ensure that the implementation of the Recycled Water Project moves forward, 
there are several suggested next steps. These next steps elaborate on the steps outlined in 
the implementation schedules presented in Chapter 7, and provide some additional 
considerations.  

1. Given the relatively large share of project benefits to be enjoyed by the public from 
increased stream flows that would benefit steelhead and salmon populations, the 
internal stakeholders should apply for grant funding from the state of California and/or 
Federal sources. An important requirement for receiving grant funding from these 
sources is that project benefits accrue not just to the local water agency, but also to a 
range of stakeholders including the general public. This analysis shows that public 
benefits from this project are large and provide the necessary documentation to apply 
for the grants. 

Further discussion between project stakeholders, including agricultural users, should 
occur to further explore the possible “value” to agricultural users of increased 
agricultural water use reliability from switching its irrigation water source to recycled 
water from runoff water or groundwater.  

2. Consider allocating project costs, excluding those that would be targeted to be 
covered by grant funding, according to the share of benefits to project stakeholders. 
After agreeing on an approximate value for agricultural water use reliability, use 
tables similar to Table 5.3 or Table 5.6 to divide project costs according to share of 
benefits. 

3. Start formulation of an intergovernmental agreement using the provided examples. In 
this case, the internal stakeholders have several options on the method in which the 
agreements could be developed. The most simple would consist of SVCSD acting as 
a wholesaler of recycled water to SCWA, the City of Sonoma (City), and Valley of the 
Moon Water District (VOMWD). In addition to wholesaler-retailer agreements, SVCSD 
would need to draft supply agreements with the City and VOMWD for the volume of 
water to be delivered that would offset their current potable supply.  

4. Conduct follow-up meetings with the Basin Advisor Panel (BAP) and the growers 
associations and provide an update of the results of this analysis. Contact the 
customers that provided letters of support for the Recycled Water Project and draft 
customer agreements with the customers on Alignment 1A and Alignment 2 that are 
planned to be constructed in the near future. Contact the customers on the 
alignments that would be constructed in the latter years to inform them of the process 
and communicate the project phasing. 
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5. Evaluate recycled water pricing strategies and existing ordinances to determine 
potential policy changes in cost recovery strategies. Conduct a cost of service 
analysis to determine innovative, cost of service based recycled water rates that are 
in accordance with California state laws. 

8.5 CONCLUSIONS 
The Financial Analysis of the Recycled Water Project revealed the benefits and costs of 
implementing the project to internal and external stakeholders of the project. The relative 
share of project benefits assigned to the project stakeholders suggests an equitable method 
to share costs for the project. Table 8.4 show the proportion of benefits for each major 
stakeholder - if agricultural water use reliability provides a benefit over the life of the project 
and is equal to $6 million in present value 2008 dollars.  

Based on the analysis, the quantitative and qualitative benefits and costs, when combined, 
can be argued to outweigh the project costs. There are numerous benefits of implementing 
the project not only to the internal stakeholders, but also to the general public at large. Over 
50 percent of the benefits of the project would be accrued by the general public. Therefore, 
there are arguments for the project to receive federal and state funding, as well as reasons 
for forming strategic partnerships with all stakeholders to finance the Recycled Water 
Project. 

Using the identified next steps and the implementation schedules, the stakeholders are 
provided with an initial “roadmap” to develop the necessary recycled water system 
governance structures, obtain the required funding using a combination of federal and state 
resources, and an equitable basis for stakeholder cost sharing. Again, this road map is 
based on present conditions and should be revisited as time grows closer to implementing 
the first project. Using a phased approach to Recycled Water Project implementation, 
SVCSD, SCWA, the City, and VOMWD has developed a framework for future discussions 
and negotiations to achieve stakeholder support and project success. 
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Table  2
Existing Storage Ponds Per Alignment

Sonoma Valley Recycled Water Feasibility Study

Alignment 1A
RESERVOIR SITE

Alignment Storage Required Unit Cost2
Total 

Reservoir 
Cost

Surface 
Area

From 
Node Total Length Pipe Size Land Use 

Factors

Freeways/Hi
ghways/Rail

roads  
Factors

Hydrography 
Factors

Existing 
Utilities 

Corridors

Total Factor 
Adjustment Total PW cost Estimated 

Cost
Accum 

Total Cost

(ac-ft/day) ($/acre-feet) ($) (acres) (feet) (inch) ($/linear-foot) ($)
1A 1.59 3 1600 4 1 1 1 1 1 63 $100,628 $100,628

1.89 19 2800 6 1 1 1 1 1 77 $214,382 $315,010
4.01 7 2400 6 1 1 1 1 1 77 $183,756 $498,765
0.14 26 1400 4 1 1 1 1 1 63 $88,050 $586,815
1.06 25-26 1200 4 1 1 1 1 1 63 $75,471 $662,286

2 1 800 6 1 1 1 1 1 77 $61,252 $723,538

Storage 65.0 23,177 1,506,523 $2,230,061

Alignment 1B
RESERVOIR SITE

Alignment Storage Required Unit Cost2
Total 

Reservoir 
Cost

Surface 
Area

From 
Node Total Length Pipe Size Land Use 

Factors

Freeways/Hi
ghways/Rail

roads  
Factors

Hydrography 
Factors

Existing 
Utilities 

Corridors

Total Factor 
Adjustment Total PW cost Estimated 

Cost
Accum 

Total Cost

(acre-feet) ($/acre-feet) ($) (acres) (feet) (inch) ($/linear-foot) ($)
1B 2.61 29 500 6 1 1 1 1 1 77 $38,282 $38,282

2.21 29 4800 6 1 1 1 1 1 77 $367,511 $405,794
0.31 35 2400 4 1 1 1 1 1 63 $150,942 $556,736
4.07 41 2800 6 1 1 1 1 1 77 $214,382 $771,118
0.86 45 1600 4 1 1 1 1 1 63 $100,628 $871,746
1.81 43 500 4 1 1 1 1 1 63 $31,446 $903,192
1.01 45 4000 4 1 1 1 1 1 63 $251,570 $1,154,762
0.74 50 2000 4 1 1 1 1 1 63 $125,785 $1,280,547
1.15 45 2000 4 1 1 1 1 1 63 $125,785 $1,406,333
1.86 45 1500 6 1 1 1 1 1 77 $114,847 $1,521,180
2.01 50 1600 6 1 1 1 1 1 77 $122,504 $1,643,684

Storage 825.0 23,177 19,121,255 $20,764,938
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Table  2 (continued)
Existing Storage Ponds per Alignment

Sonoma Valley Recycled Water Feasibility Study

Alignment 2
RESERVOIR SITE

Alignment Storage Required Unit Cost2
Total 

Reservoir 
Cost

Surface 
Area

From 
Node Total Length Pipe Size Land Use 

Factors

Freeways/Hi
ghways/Rail

roads  
Factors

Hydrography 
Factors

Existing 
Utilities 

Corridors

Total Factor 
Adjustment Total PW cost Estimated 

Cost
Accum 

Total Cost

(acre-feet) ($/acre-feet) ($) (acres) (feet) (inch) ($/linear-foot) ($)
2 0.45 1 500 4 1 1 1 1 1 63 $31,446 $31,446

1.2 7
0.75 7 2800 4 1 1 1 1 1 63 $176,099 $207,545
0.42 9-11
0.24 9-11 500 4 1 1 1 1 1 63 $31,446 $238,992
0.68 13
1.62 13
1.08 13 4800 4 1 1 1 1 1 63 $301,884 $540,876
0.15 22
0.5 22

0.04 22
0.15 22 1600 4 1 1 1 1 1 63 $100,628 $641,504

Storage 65.0 23,177 1,506,523 $2,148,027

Alignment 3
RESERVOIR SITE

Alignment Storage Required Unit Cost2
Total 

Reservoir 
Cost

Surface 
Area

From 
Node Total Length Pipe Size Land Use 

Factors

Freeways/Hi
ghways/Rail

roads  
Factors

Hydrography 
Factors

Existing 
Utilities 

Corridors

Total Factor 
Adjustment Total PW cost Estimated 

Cost
Accum 

Total Cost

(acre-feet) ($/acre-feet) ($) (acres) (feet) (inch) ($/linear-foot) ($)
3 0.29 5-7 1200 4 1 1 1 1 1 63 $75,471 $75,471

0.28 5-7 1200 4 1 1 1 1 1 63 $75,471 $150,942
0.43 7 2000 4 1 1 1 1 1 63 $125,785 $276,727
0.23 7-9 300 4 1 1 1 1 1 63 $18,868 $295,595
5.23 13 2800 6 1 1 1 1 1 77 $214,382 $509,977
1.38 19 2800 4 1 1 1 1 1 63 $176,099 $686,076
2.12 21 6400 6 1 1 1 1 1 77 $490,015 $1,176,091
0.88 21 4 1 1 1 1 1 63 $0 $1,176,091
0.88 21 4000 4 1 1 1 1 1 63 $251,570 $1,427,661
0.14 23 800 4 1 1 1 1 1 63 $50,314 $1,477,975
0.35 23 1200 4 1 1 1 1 1 63 $75,471 $1,553,446
0.25 23 1000 4 1 1 1 1 1 63 $62,893 $1,616,339
0.77 25-27 1800 4 1 1 1 1 1 63 $113,207 $1,729,546

Storage 65.0 23,177 1,506,523 $3,236,069

NOTE:
1) The "Total PW Cost" for pipe sizes other than 6, 8, 12, 18, & 24" were extrapolated from Table 2 
     in Appendix A of the Cost Critiera for Development of Alternatives report by BARWRP
2) The Storage Unit Cost is based upon the total cost per storage capacity of comparable Agency reservior projects.
3) All costs have been adjusted for February 2008 using an ENR adjustment of the 1998 costs.
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Table  3
Alignment 1A, Flow Per Pipeline Segment
Sonoma Valley Recycled Water Feasibility Study

Segment  (See Plate 9)
Segment Pipe 

Diameter Length Total 
Length Replacement Source (acre-feet) Accumulative 

Project Usage
(inches) (feet) (feet) Groundwater City & VOMWD* Local Creek (acre-feet)

Segment: WWTP - Point 1 14 3400 3400 0.00 0 81.2 81.20

Segment: Point 1 - Point 3 14 2800 6200 6.48 0 81.2 87.68

Segment: Point 3 - Point 5 14 3400 9600 111.48 0 122.8 234.28

Segment: Point 5 - Point 7 14 800 10400 111.48 0 165.6 277.08

Segment: Point 7 - Point 9 8 1800 12200 125.48 0 165.6 291.08

Segment: Point 9 - Point 11 8 1500 13700 359.88 0 165.6 525.48

Segment: Point 7 - Point 13 12 1300 15000 361.48 0 165.6 527.08

Segment: Point 13 - Point 15 12 1400 16400 397.48 0 165.6 563.08

Segment: Point 15 - Point 17 6 2300 18700 459.88 0 208.8 668.68

Segment: Point 17 - Point 19 4 1700 20400 500.68 0 254.8 755.48

Segment: Point 15 - Point 21 10 2700 23100 530.28 0 254.8 785.08

Segment: Point 21 - Point 23 10 1700 24800 637.08 0 254.8 891.88

Segment: Point 23 - Point 25 10 400 25200 662.68 0 254.8 917.48

Segment: Point 25 - Point 26 6 2500 27700 692.28 0 254.8 947.08

Segment: Point 26 - Point 30 6 2200 29900 802.14 0 254.8 1056.94

Segment: Point 25 - Point 27 10 2800 32700 839.72 0 254.8 1094.52
*Note: City = City of Sonoma; VOMWD = Valley of the Moon Water District
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Table  4
Alignment 1B, Flow Per Pipeline Segment
Sonoma Valley Recycled Water Feasibility Study

Segment   (See Plate 9)
Segment Pipe 

Diameter
Pipe Segment 

Length Total Length Replacement Source (acre-feet) Accumulative 
Project Usage

(inches) (feet) (feet) Groundwater City & VOMWD* Local Creek (acre-feet)
Altrnernative 1-A ends @ Pt. 27 32,700 1094.52

Segment: Point 27 - Point 29 10 1200 1200 56.40 0 0 56.40

Segment: Point 29 - Point 31 10 400 1600 56.40 0 0 56.40

Segment: Point 31 - Point 32 4 500 2100 153.60 0 0 153.60

Segment: Point 31 - Point 33 8 3500 5600 153.60 0 0 153.60

Segment: Point 33 - Point 35 4 3800 9400 236.40 0 0 236.40

Segment: Point 33 - Point 37 8 3800 13200 236.40 0 0 236.40

Segment: Point 37 - Point 38 4 4100 17300 295.20 0 0 295.20

Segment: Point 37 - Point 39 8 1500 18800 295.20 0 0 295.20

Segment: Point 39 - Point 41 4 1000 19800 295.20 0 0 295.20

Segment: Point 41 - Point 43 4 1600 21400 324.40 0 0 324.40

Segment: Point 43 - Point 45 4 1200 22600 399.60 0 0 399.60

Segment: Point 39 - Point 47 6 2000 24600 399.72 0 0 399.72

Segment: Point 47 - Point 49 6 3300 27900 406.12 28.3 0 434.42

Segment: Point 49 - Point 50 6 2200 30100 692.12 28.3 0 720.42

Segment: Point 50 - Point 51 4 1600 31700 692.12 59.6 0 751.72

Total Recycled Water Demand for Alternative I   = 1846.24
*Note: City = City of Sonoma; VOMWD = Valley of the Moon Water District
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Table  5
Alignment 2, Flow Per Pipeline Segment

Sonoma Valley Recycled Water Feasibility Study

Segment   (See Plate 9) Pipe Segment Diameter Pipe Segment Length Total Length Replacement Source (acre-feet) Accumulative 
Project Usage

(inches) (feet) (feet) Groundwater City & VOMWD* Local Creek (acre-feet)
Segment: WWTP - Point 1 10 1000 1,000 14.4 0 0 14.4

Segment: Point 1 - Point 3 10 1000 2,000 14.4 0 0 14.4

Segment: Point 3 - Point 5 4 600 2,600 14.4 0 9.6 24

Segment: Point 3 - Point 7 10 1100 3,700 21.6 0 9.6 31.2

Segment: Point 7 - Point 9 10 1000 4,700 23.6 0 9.6 33.2

Segment: Point 9 - Point 11 10 1600 6,300 23.6 0 9.6 33.2

Segment: Point 11 - Point 13 6 1200 7,500 158.78 0 9.6 168.38

Segment: Point 11 - Point 15 8 1000 8,500 163.18 0 9.6 172.78

Segment: Point 15 - Point 17 8 1600 10,100 197.98 0 9.6 207.58

Segment: Point 17 - Point 19 4 2400 12,500 218.9 0 32.4 251.3

Segment: Point 17 - Point 21 6 1700 14,200 223.3 0 32.4 255.7

Segment: Point 21 - Point 22 6 800 15,000 223.3 0 32.4 255.7

Segment: Point 22 - Point 24 4 1700 16,700 234.5 0 32.4 266.9

Segment: Point 22 - Point 23 6 1900 18,600 234.5 34.46 32.4 301.36

Segment: Point 23 - Point 25 6 3900 22,500 234.5 56.06 32.4 322.96

Segment: Point 25 - Point 27 6 2000 24,500 254.8 86.5 32.4 373.7

Segment: Point 27 - Point 29 4 2100 26,600 255.6 86.5 32.4 374.5

Segment: Point 29 - Point 31 4 1700 28,300 288.4 86.5 32.4 407.3

Segment: Point 27 - Point 33 4 2000 30,300 319.6 86.5 32.4 438.5
*Note: City = City of Sonoma; VOMWD = Valley of the Moon Water District
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Table 6
Alignment 3, Flow Per Pipeline Segment

Sonoma Valley Recycled Water Feasibility Study

Segment   (See Plate 9) Pipe Segment Diameter Pipe Segment 
Length Total Length Replacement Source (acre-feet) Accumulative 

Project Usage
(inches) (feet) (feet) Groundwater City & VOMWD* Local Creek (acre-feet)

Segment: WWTP - Point 1 10 650 650 60 0 0 60

Segment: Point 1 - Point 3 10 2900 3550 60 0 0 60

Segment: Point 3 - Point 5 10 3000 6550 81.2 0 0 81.2

Segment: Point 5 - Point 7 8 1850 8400 110 0 0 110

Segment: Point 7 - Point 9 8 2200 10600 112.64 0 0 112.64

Segment: Point 9 - Point 29 4 800 11400 135.24 0 0 135.24

Segment: Point 9 - Point 11 8 1600 13000 163.36 0 0 163.36

Segment: Point 11 - Point 13 6 1500 14500 213.96 0 0 213.96

Segment: Point 13 - Point 15 6 2200 16700 277.16 0 0 277.16

Segment: Point 15 - Point 17 4 1800 18500 286.72 0 0 286.72

Segment: Point 17 - Point 19 4 2100 20600 323.12 0 0 323.12

Segment: Point 11 - Point 21 6 2400 23000 414.6 0 0 414.6

Segment: Point 21 - Point 23 4 1800 24800 432.2 0 0 432.2

Segment: Point 23 - Point 25 4 1200 26000 440.48 0 0 440.48

Segment: Point 25 - Point 27 4 1100 27100 463.68 0 0 463.68
*Note: City = City of Sonoma; VOMWD = Valley of the Moon Water District

Table 6 1 of 1
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Total Estimated Cost Summary
Sonoma Valley Recycled Water Feasibility Study

Transmission System

Alignment Total Usage

Estimated 
Storage 

Requirement

Estimated 
Total Capital 

Cost Estimated Cost

Estimated 
Present Worth O 

& M

Estimated 
Present Worth O 

& M
Total Estimated 

Cost Percentage of Usage (%)
(acre-feet) (acre-feet) ($) ($/acre-foot) ($/year) ($/acre-foot) ($/acre-foot) Agricultural Muni/Urban

1-A 1094.5 65 $11,213,000 $681 $159,413 $146 $827 100.0 0.0

1-B 751.7 825 $37,482,000 $3,314 $154,723 $206 $3,520 92.1 7.9

1 (A+B) 1846.2 890 $48,695,000 $1,753 $314,136 $351 $2,104 96.8 3.2

2 438.5 65 $8,986,000 $1,362 $94,809 $216 $1,578 80.3 19.7

3 463.7 65 $7,169,000 $1,028 $104,906 $226 $1,254 100.0 0.0

Cost Comparison 1 of 1



Table  10
Alignment 1A, Estimated Total Cost

Sonoma Valley Recycled Water Feasibility Study
Capital Cost

Segment   (See Plate 9)
Segment Pipe 

Diameter Pipeline Cost Pump Station 
Cost Storage1 Service Laterals2 Total Segment 

Capital Cost
Accumulative 
Capital Cost

Total Capital Cost per 
acre-foot

Present Worth 
O&M3 Replacement Source (acre-feet/year) Total Project Usage

(inches) ($) ($) ($) ($) ($) ($) ($/acre-foot) ($/year) Groundwater City & VOMWD4 Local Creek (acre-feet/year)
Segment: WWTP - Point 1 14 $488,430 $1,125,765 $1,704,005 $69,281 $3,387,482 $3,387,482 $41,718 $73,104 0.00 0 81.2 81.20

Segment: Point 1 - Point 3 14 $411,974 $193,261 $0 $113,819 $719,054 $4,106,536 $46,835 $12,550 6.48 0 81.2 87.68

Segment: Point 3 - Point 5 14 $488,430 $253,422 $0 $741,852 $4,848,388 $20,695 $16,457 111.48 0 122.8 234.28

Segment: Point 5 - Point 7 14 $101,942 $155,669 $0 $207,843 $465,455 $5,313,842 $19,178 $10,109 111.48 0 165.6 277.08

Segment: Point 7 - Point 9 8 $187,856 $82,545 $0 $270,400 $5,584,243 $19,185 $5,360 125.48 0 165.6 291.08

Segment: Point 9 - Point 11 8 $157,738 $99,592 $0 $257,331 $5,841,573 $11,117 $6,467 359.88 0 165.6 525.48

Segment: Point 7 - Point 13 12 $238,520 $88,964 $0 $327,484 $6,169,057 $11,704 $5,777 361.48 0 165.6 527.08

Segment: Point 13 - Point 15 12 $192,688 $132,185 $0 $324,873 $6,493,930 $11,533 $8,584 397.48 0 165.6 563.08

Segment: Point 15 - Point 17 6 $199,183 $47,720 $0 $246,903 $6,740,833 $10,081 $3,099 459.88 0 208.8 668.68

Segment: Point 17 - Point 19 4 $151,735 $47,537 $0 $242,484 $441,756 $7,182,589 $9,507 $3,087 500.68 0 254.8 755.48

Segment: Point 15 - Point 21 10 $296,455 $154,472 $0 $450,927 $7,633,515 $9,723 $10,031 530.28 0 254.8 785.08

Segment: Point 21 - Point 23 10 $186,657 $58,864 $0 $245,521 $7,879,036 $8,834 $3,822 637.08 0 254.8 891.88

Segment: Point 23 - Point 25 10 $43,919 $4,827 $0 $85,364 $134,111 $8,013,147 $8,734 $313 662.68 0 254.8 917.48

Segment: Point 25 - Point 26 6 $254,002 $0 $0 $99,592 $353,593 $8,366,740 $8,834 $0 692.28 0 254.8 947.08

Segment: Point 26 - Point 30 6 $265,520 $0 $0 $265,520 $8,632,260 $8,167 $0 802.14 0 254.8 1056.94

Segment: Point 25 - Point 27 10 $354,977 $10,038 $0 $365,016 $8,997,276 $8,220 $652 839.72 0 254.8 1094.52

$2,454,861 Total  = $8,997,276 $159,413 839.72 0 254.8 1094.52
Note:
   1) Storage cost for Alignment 1A is allocated to first pipeline segment
  2) Cost for service laterals connecting transmission pipeline to private storage (From Table 2)
  3) O&M = labor and power for pump station
  4) City = City of Sonoma; VOMWD = Valley of the Moon Water District

1998 ENR 5920
2008 ENRCCI (CDM) 9155
ENR Ratio 1.55

Total Flow of 1095 ac-ft
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Table  11
Alignment 1B, Estimated Total Cost

Sonoma Valley Recycled Water Feasibility Study

Segment  (See Plate 9)
Segment Pipe 

Diameter Pipeline Cost Pump Station 
Cost Storage1 Service 

Laterals2
Total Segment 

Cost
Accumulative 

Cost

Total Capital 
Cost per acre-

foot

Present Worth 
O&M3 Replacement Source (acre-feet/year) Total Project Usage

(inches) ($) ($) ($) ($) ($/acre-foot) ($/year) Groundwater City & VOMWD4 Local Creek (acre-feet/year)
Altrnernative 1-A ends @ Pt. 27

Segment: Point 27 - Point 29 10 $105,406 $263,719 $1,441,851 $458,987 $2,269,963 $2,269,963 $40,248 $17,125 56.40 0 0 56.40

Segment: Point 29 - Point 31 10 $35,135 $76,201 $1,441,851 $0 $1,553,187 $3,823,149 $67,786 $4,948 56.40 0 0 56.40

Segment: Point 31 - Point 32 4 $223,825 $0 $1,441,851 $0 $1,665,676 $5,488,825 $35,735 $0 153.60 0 0 153.60

Segment: Point 31 - Point 33 8 $42,064 $129,023 $1,441,851 $0 $1,612,937 $7,101,762 $46,235 $8,378 153.60 0 0 153.60

Segment: Point 33 - Point 35 4 $216,256 $141,592 $1,441,851 $170,728 $1,970,427 $9,072,189 $38,376 $9,195 236.40 0 0 236.40

Segment: Point 33 - Point 37 8 $319,683 $273,723 $1,441,851 $0 $2,035,257 $11,107,446 $46,986 $17,775 236.40 0 0 236.40

Segment: Point 37 - Point 38 4 $233,329 $155,070 $1,441,851 $0 $1,830,249 $12,937,695 $43,827 $10,070 295.20 0 0 295.20

Segment: Point 37 - Point 39 8 $151,429 $280,243 $1,441,851 $0 $1,873,522 $14,811,217 $50,173 $18,198 295.20 0 0 295.20

Segment: Point 39 - Point 41 4 $68,291 $47,973 $1,441,851 $242,484 $1,800,599 $16,611,816 $56,273 $3,115 295.20 0 0 295.20

Segment: Point 41 - Point 43 4 $115,697 $115,272 $1,441,851 $35,568 $1,708,388 $18,320,204 $56,474 $7,485 324.40 0 0 324.40

Segment: Point 43 - Point 45 4 $68,291 $58,183 $1,441,851 $670,542 $2,238,867 $20,559,071 $51,449 $3,778 399.60 0 0 399.60

Segment: Point 39 - Point 47 6 $166,275 $147,068 $1,441,851 $0 $1,755,193 $22,314,264 $55,825 $9,550 399.72 0 0 399.72

Segment: Point 47 - Point 49 6 $274,353 $403,463 $1,441,851 $0 $2,119,667 $24,433,931 $56,245 $26,200 406.12 28.3 0 434.42

Segment: Point 49 - Point 50 6 $222,600 $291,123 $1,441,851 $280,836 $2,236,409 $26,670,340 $37,021 $18,905 692.12 28.3 0 720.42

Segment: Point 50 - Point 51 4 $177,016 $0 $1,441,851 $0 $1,618,867 $28,289,207 $37,633 $0 692.12 59.6 0 751.72

Total  = $28,289,207 $37,633 $154,723 692.12 59.6 0 751.72
Note:
   1) Storage cost for Alternative 1B is allocated over entire alternative
  2) Cost for service laterals connecting transmission pipeline to private storage (From Table 2)
  3) O&M = labor and power for pump station
  4) City = City of Sonoma; VOMWD = Valley of the Moon Water District

1998 ENR 5920
2008 ENRCCI (CDM) 9155
ENR Ratio 1.55
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Table  12
Alignment 2, Estimated Total Cost

Sonoma Valley Recycled Water Feasibility Study

Segment   (See Plate 9)
Pipe Segment 

Diameter Pipeline Cost Pump Station 
Cost Storage Service Laterals1 Total Segment 

Capital Cost
Accumulative 
Capital Cost

Total Capital 
Cost per acre-

foot

Present Worth 
O&M2 Replacement Source (acre-feet/year) Total Project Usage

(inches) ($) ($) ($) ($) ($/acre-feet) Groundwater City & VOMWD3 Local Creek (acre-feet/year)
Segment: WWTP - Point 1 10 $87,839 $598,097 $1,704,005 $35,568 $2,425,509 $2,425,509 $168,438 $38,839 14.4 0 0 14.4

Segment: Point 1 - Point 3 10 $87,839 $103,899 $0 $191,737 $2,617,247 $181,753 $6,747 14.4 0 0 14.4

Segment: Point 3 - Point 5 4 $73,484 $344 $0 $73,828 $2,691,075 $112,128 $22 14.4 0 9.6 24

Segment: Point 3 - Point 7 10 $96,622 $0 $0 $199,183 $295,805 $2,986,880 $95,733 $0 21.6 0 9.6 31.2

Segment: Point 7 - Point 9 10 $87,839 $36,487 $0 $124,326 $3,111,206 $93,711 $2,369 23.6 0 9.6 33.2

Segment: Point 9 - Point 11 10 $216,610 $132,826 $0 $35,568 $385,004 $3,496,210 $105,308 $8,625 23.6 0 9.6 33.2

Segment: Point 11 - Point 13 6 $178,918 $5,414 $0 $341,457 $525,789 $4,021,999 $23,886 $352 158.78 0 9.6 168.38

Segment: Point 11 - Point 15 8 $84,127 $59,475 $0 $143,602 $4,165,601 $24,109 $3,862 163.18 0 9.6 172.78

Segment: Point 15 - Point 17 8 $134,603 $46,516 $0 $181,120 $4,346,721 $20,940 $3,021 197.98 0 9.6 207.58

Segment: Point 17 - Point 19 4 $136,583 $15,118 $0 $151,701 $4,498,422 $17,901 $982 218.9 0 32.4 251.3

Segment: Point 17 - Point 21 6 $117,778 $92,108 $0 $209,886 $4,708,308 $18,413 $5,981 223.3 0 32.4 255.7

Segment: Point 21 - Point 22 6 $55,425 $43,950 $0 $113,819 $213,194 $4,921,502 $19,247 $2,854 223.3 0 32.4 255.7

Segment: Point 22 - Point 24 4 $121,388 $2,710 $0 $124,098 $5,045,599 $18,904 $176 234.5 0 32.4 266.9

Segment: Point 22 - Point 23 6 $201,400 $85,206 $0 $286,606 $5,332,205 $17,694 $5,533 234.5 34.46 32.4 301.36

Segment: Point 23 - Point 25 6 $413,400 $102,580 $0 $515,981 $5,848,186 $18,108 $6,661 234.5 56.06 32.4 322.96

Segment: Point 25 - Point 27 6 $212,000 $70,926 $0 $282,926 $6,131,112 $16,407 $4,606 254.8 86.5 32.4 373.7

Segment: Point 27 - Point 29 4 $119,510 $34,903 $0 $154,413 $6,285,524 $16,784 $2,266 255.6 86.5 32.4 374.5

Segment: Point 29 - Point 31 4 $96,746 $29,439 $0 $126,185 $6,411,710 $15,742 $1,912 288.4 86.5 32.4 407.3

Segment: Point 27 - Point 33 4 $113,819 $0 $0 $113,819 $6,525,529 $14,881 $0 319.6 86.5 32.4 438.5

Total  = $6,525,529 $14,881 $94,809 319.6 86.5 32.4 438.5
Note:
   1) Storage cost for Alignment 2 is allocated to first pipeline segment
  2) Cost for service laterals connecting transmission pipeline to private storage (From Table 2)
  3) O&M = labor and power for pump station
  4) City = City of Sonoma; VOMWD = Valley of the Moon Water District

1998 ENR 5920
2008 ENRCCI (CDM) 9155
ENR Ratio 1.55
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Table 13
Alignment 3, Estimated Total Cost

Sonoma Valley Recycled Water Feasibility Study

Segment  (See Plate 9) Pipe Segment Diameter Pipeline Cost Pump Station 
Cost Storage Service Laterals1 Total Segment 

Capital Cost
Accumulative 
Capital Cost

Total Capital 
Cost per acre-

foot

Present Worth 
O&M2 Replacement Source (acre-feet/year) Total Project Usage

(inches) ($) ($) ($) ($) ($/acre-feet) ($/year) Groundwater City & VOMWD3 Local Creek (acre-feet/year)
Segment: WWTP - Point 1 10 $57,095 $617,533 $1,704,005 $0 $2,378,633 $2,378,633 $39,644 $40,101 60 60

Segment: Point 1 - Point 3 10 $254,732 $73,440 $0 $0 $328,171 $2,706,805 $45,113 $4,769 60 60

Segment: Point 3 - Point 5 10 $263,516 $149,412 $0 $0 $412,927 $3,119,732 $38,420 $9,702 81.2 81.2

Segment: Point 5 - Point 7 8 $151,429 $147,028 $0 $170,728 $469,185 $3,588,917 $32,627 $9,548 110 110

Segment: Point 7 - Point 9 8 $231,349 $167,155 $0 $163,615 $562,119 $4,151,035 $36,852 $10,855 112.64 112.64

Segment: Point 9 - Point 29 4 $45,528 $0 $0 $0 $45,528 $4,196,563 $31,030 $0 135.24 135.24

Segment: Point 9 - Point 11 8 $171,030 $83,037 $0 $0 $254,068 $4,450,631 $27,244 $5,392 163.36 163.36

Segment: Point 11 - Point 13 6 $103,922 $63,763 $0 $242,484 $410,169 $4,860,799 $22,718 $4,141 213.96 213.96

Segment: Point 13 - Point 15 6 $152,418 $92,459 $0 $0 $244,878 $5,105,677 $18,421 $6,004 277.16 277.16

Segment: Point 15 - Point 17 4 $127,079 $50,332 $0 $0 $177,411 $5,283,088 $18,426 $3,268 286.72 286.72

Segment: Point 17 - Point 19 4 $119,510 $79,735 $0 $199,183 $398,428 $5,681,516 $17,583 $5,178 323.12 323.12

Segment: Point 11 - Point 21 6 $196,273 $78,719 $0 $838,796 $1,113,789 $6,795,305 $16,390 $5,112 414.6 414.6

Segment: Point 21 - Point 23 4 $102,437 $10,611 $0 $213,410 $326,459 $7,121,764 $16,478 $689 432.2 432.2

Segment: Point 23 - Point 25 4 $68,291 $2,272 $0 $0 $70,563 $7,192,327 $16,328 $148 440.48 440.48

Segment: Point 25 - Point 27 4 $62,600 $0 $0 $128,046 $190,647 $7,382,974 $15,923 $0 463.68 463.68

Total  = $7,382,974 $15,923 $104,906 463.68 463.68
Note:
   1) Storage cost for Alignment 3 is allocated to first pipeline segment
  2) Cost for service laterals connecting transmission pipeline to private storage (From Table 2)
  3) O&M = labor and power for pump station
  4) City = City of Sonoma; VOMWD = Valley of the Moon Water District

1998 ENR 5920
2008 ENRCCI (CDM) 9155
ENR Ratio 1.55
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Effluent Storage
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Total

Plant Influent (MG) 123.4 138.9 187.0 235.1 272.0 257.2 161.6 138.6 123.7 118.2 117.9 117.7 1991.3
Discharge Limit (MG) 90 0 0 0 0 0 0 90 90 90 90 90
Net 33.42 48.60 33.69 28.19 27.94 27.69 199.53

Storage Required w. No Reuse (MG) 199.53

Annual Recycled Water Use (AFY) 1200
Monthly Recycled Water Use (AF) 100
Monthly Recycled Water Use (MG) 32.6

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Total
Storage Required w. Existing Reuse (MG) 0.85 16.03 1.12 0.00 0.00 0.00 17.99

Storage Required (MG) 17.99
Safety Factor 1.5
Sotrage Required (MG) 27.0

Assumes no ET/Rainfall/Seepage/Etc.
Assumes all existing storage will be required for storage of recycled water delivered to customers.

Effluent Storage 1 of 1



 



Effluent Pipe Diameter

Flow Requiring Storage (MG) 27
Unlimited Discharge Period (months) 6
Unlimited Discharge Period (years) 0.5

Flow Volume (MG/Year) 53.97
Flow Volume (gal/day) 147,872       
Flow Volume (cfs) 0.229

Assumed Flow Rate (ft/s) 3

Pipe Area (sq. ft) 0.07626411

Diameter (ft) 0.31
Diameter (in) 3.74

Selected Diameter (in) 4

Effluent Pipe Diameter 1 of 1



Effluent Pumping
Stored Flow

Flow Rate (gal/day) 147,872        
Flow Rate (gpm) 103               

Length (ft) 528               
Hazen Williams C Factor 120               
Diameter (in) 4                    

Estimated Conveyance Loss (ft) 5

Percentage for Other Losses 50%

Total Head 7

Cost of Electricity ($/kwh) 0.10$            

Pump Efficiency 70%

Flow (acy) 92
Flow (gal/min) 57.0

Hydraulic Horsepower (hp) 0.10
Hydraulic Horsepower (Kw) 0.08

Hours of Operation/Day (hrs/day) 8
Days of Operation (days/week) 4
Days per month (days/month) 16
Number of Months (months/yr) 6
Operation Time (hrs/yr) 768

Cost of Pumping ($/yr) 85.44$          
Cost of Pumping ($/yr/af) 0.93$            

Effluent Pumping 1 of 1



Groundwater Pumping
Alignment 1A Alignment 1B Alignment 2 Alignment 3

Aquifer Elevation (ft) 38 75 38 30
Ground Surface Elevation (ft) 43 135 43 86
Elevation Head 5 60 5 56

Percentage for Conveyance/Other Losses 50% 50% 50% 50%

Total Head 7.5 90 7.5 84

Cost of Electricity ($/kwh) 0.10$                 

Pump Efficiency 70% 70% 70% 70%

Flow (acy) 840 692 320 464
Flow (gal/min) 520.4 428.7 198.3 287.5

Hydraulic Horsepower (hp) 0.99 9.75 0.38 6.10
Hydraulic Horsepower (Kw) 0.74 7.27 0.28 4.55

Hours of Operation/Day (hrs/day) 24 24 24 24
Days of Operation (days/week) 7 7 7 7
Days per month (days/month) 28 28 28 28
Number of Months (months/yr) 6 6 6 6
Operation Time (hrs/yr) 4032 4032 4032 4032

Cost of Pumping ($/yr) 424$                  4,189$              161$                  2,622$              

GW Pumping 1 of 1
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Sonoma Valley Recycled Water Financial Analysis
Sonoma County Water Agency

Estimated Recycled Water Demand

Alignment Service Area Total Use Agricultural Urban Private Wells
City/

VOMWD Local Creek

1A
Private Wells

VOMWD 1,095 1,081 14 840                -                 255                
1B VOMWD 752 400 352 692              60                 -               

2
City of 

Sonoma 439 301 138 320                87                  32                  

3

City of 
Sonoma

Private Wells 464 464 0 464                -                 -                 *Private Wells Only
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Total Demand Per Alignment 

Year
Total Demand

(AFY) Alignment 1A Alignment 1B Alignment 2 Alignment 3
2008 0 0 0 0 0
2009 0 0 0 0 0

2010 0 0 0 0 0
2011 0 0 0 0 0
2012 1,095 1,095 0 0 0
2013 1,095 1,095 0 0 0
2014 1,095 1,095 0 0 0
2015 1,534 1,095 0 439 0
2016 1,534 1,095 0 439 0
2017 1,534 1,095 0 439 0
2018 2,286 1,095 752 439 0
2019 2,286 1,095 752 439 0
2020 2,750 1,095 752 439 464
2021 2,750 1,095 752 439 464
2022 2,750 1,095 752 439 464
2023 2,750 1,095 752 439 464
2024 2,750 1,095 752 439 464
2025 2,750 1,095 752 439 464
2026 2,750 1,095 752 439 464
2027 2,750 1,095 752 439 464
2028 2,750 1,095 752 439 464
2029 2,750 1,095 752 439 464
2030 2,750 1,095 752 439 464
2031 2,750 1,095 752 439 464
2032 2,750 1,095 752 439 464
2033 2,750 1,095 752 439 464
2034 2,750 1,095 752 439 464
2035 2,750 1,095 752 439 464
2036 2,750 1,095 752 439 464
2037 2,750 1,095 752 439 464
2038 2,750 1,095 752 439 464
2039 2,750 1,095 752 439 464
2040 2,750 1,095 752 439 464

Demand (AFY)
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Offsets per Alignment

Alignment 3

Year Private Wells Local Creek VOMWD Private Wells Private Wells
City of 

Sonoma Local Creek Private Wells
0 0 0 0 0 0 0 0 0
1 0 0 0 0 0 0 0 0

2 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0
4 840 255 0 0 0 0 0 0
5 840 255 0 0 0 0 0 0
6 840 255 0 0 0 0 0 0
7 840 255 0 0 320 87 32 0
8 840 255 0 0 320 87 32 0
9 840 255 0 0 320 87 32 0

10 840 255 60 692 320 87 32 0
11 840 255 60 692 320 87 32 0
12 840 255 60 692 320 87 32 464
13 840 255 60 692 320 87 32 464
14 840 255 60 692 320 87 32 464
15 840 255 60 692 320 87 32 464
16 840 255 60 692 320 87 32 464
17 840 255 60 692 320 87 32 464
18 840 255 60 692 320 87 32 464
19 840 255 60 692 320 87 32 464
20 840 255 60 692 320 87 32 464
21 840 255 60 692 320 87 32 464
22 840 255 60 692 320 87 32 464
23 840 255 60 692 320 87 32 464
24 840 255 60 692 320 87 32 464
25 840 255 60 692 320 87 32 464
26 840 255 60 692 320 87 32 464
27 840 255 60 692 320 87 32 464
28 840 255 60 692 320 87 32 464
29 840 255 60 692 320 87 32 464
30 840 255 60 692 320 87 32 464
31 840 255 60 692 320 87 32 464
32 840 255 60 692 320 87 32 464

Alignment 1A Alignment 1B Alignemnt 2
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Total Offsets

Year Private Wells
City of 

Sonoma VOMWD Local Creek
0 0 0 0 0
1 0 0 0 0

2 0 0 0 0
3 0 0 0 0
4 840 0 0 255
5 840 0 0 255
6 840 0 0 255
7 1,160 87 0 287
8 1,160 87 0 287
9 1,160 87 0 287

10 1,852 87 60 287
11 1,852 87 60 287
12 2,316 87 60 287
13 2,316 87 60 287
14 2,316 87 60 287
15 2,316 87 60 287
16 2,316 87 60 287
17 2,316 87 60 287
18 2,316 87 60 287
19 2,316 87 60 287
20 2,316 87 60 287
21 2,316 87 60 287
22 2,316 87 60 287
23 2,316 87 60 287
24 2,316 87 60 287
25 2,316 87 60 287
26 2,316 87 60 287
27 2,316 87 60 287
28 2,316 87 60 287
29 2,316 87 60 287
30 2,316 87 60 287
31 2,316 87 60 287
32 2,316 87 60 287
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Offset By Service Area

Year
City of 

Sonoma VOMWD Other
City of 

Sonoma VOMWD Other
City of 

Sonoma VOMWD Other
City of 

Sonoma VOMWD Other
0 0 0 0 0 0 0 0 0 0 0 0 0
1 0 0 0 0 0 0 0 0 0 0 0 0

2 0 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0 0
4 0 0 1,095 0 0 0 0 0 0 0 0 0
5 0 0 1,095 0 0 0 0 0 0 0 0 0
6 0 0 1,095 0 0 0 0 0 0 0 0 0
7 0 0 1,095 0 0 0 87 0 352 0 0 0
8 0 0 1,095 0 0 0 87 0 352 0 0 0
9 0 0 1,095 0 0 0 87 0 352 0 0 0
10 0 0 1,095 0 60 692 87 0 352 0 0 0
11 0 0 1,095 0 60 692 87 0 352 0 0 0
12 0 0 1,095 0 60 692 87 0 352 0 0 464
13 0 0 1,095 0 60 692 87 0 352 0 0 464
14 0 0 1,095 0 60 692 87 0 352 0 0 464
15 0 0 1,095 0 60 692 87 0 352 0 0 464
16 0 0 1,095 0 60 692 87 0 352 0 0 464
17 0 0 1,095 0 60 692 87 0 352 0 0 464
18 0 0 1,095 0 60 692 87 0 352 0 0 464
19 0 0 1,095 0 60 692 87 0 352 0 0 464
20 0 0 1,095 0 60 692 87 0 352 0 0 464
21 0 0 1,095 0 60 692 87 0 352 0 0 464
22 0 0 1,095 0 60 692 87 0 352 0 0 464
23 0 0 1,095 0 60 692 87 0 352 0 0 464
24 0 0 1,095 0 60 692 87 0 352 0 0 464
25 0 0 1,095 0 60 692 87 0 352 0 0 464
26 0 0 1,095 0 60 692 87 0 352 0 0 464
27 0 0 1,095 0 60 692 87 0 352 0 0 464
28 0 0 1,095 0 60 692 87 0 352 0 0 464
29 0 0 1,095 0 60 692 87 0 352 0 0 464
30 0 0 1,095 0 60 692 87 0 352 0 0 464
31 0 0 1,095 0 60 692 87 0 352 0 0 464
32 0 0 1,095 0 60 692 87 0 352 0 0 464

Alignment 1A Alignment 1B Alignment 2 Alignment 3
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Agricultural vs. Urban Offset

Year Agricultural Urban Agricultural Urban Agricultural Urban Agricultural Urban Agricultural Urban
0 0 0 0 0 0 0 0 0 0 0
1 0 0 0 0 0 0 0 0 0 0

2 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0
4 1081 14 0 0 0 0 0 0 1081 14
5 1081 14 0 0 0 0 0 0 1081 14
6 1081 14 0 0 0 0 0 0 1081 14
7 1081 14 0 0 301 138 0 0 1382 152
8 1081 14 0 0 301 138 0 0 1382 152
9 1081 14 0 0 301 138 0 0 1382 152

10 1081 14 400 352 301 138 0 0 1782 504
11 1081 14 400 352 301 138 0 0 1782 504
12 1081 14 400 352 301 138 464 0 2246 504
13 1081 14 400 352 301 138 464 0 2246 504
14 1081 14 400 352 301 138 464 0 2246 504
15 1081 14 400 352 301 138 464 0 2246 504
16 1081 14 400 352 301 138 464 0 2246 504
17 1081 14 400 352 301 138 464 0 2246 504
18 1081 14 400 352 301 138 464 0 2246 504
19 1081 14 400 352 301 138 464 0 2246 504
20 1081 14 400 352 301 138 464 0 2246 504
21 1081 14 400 352 301 138 464 0 2246 504
22 1081 14 400 352 301 138 464 0 2246 504
23 1081 14 400 352 301 138 464 0 2246 504
24 1081 14 400 352 301 138 464 0 2246 504
25 1081 14 400 352 301 138 464 0 2246 504
26 1081 14 400 352 301 138 464 0 2246 504
27 1081 14 400 352 301 138 464 0 2246 504
28 1081 14 400 352 301 138 464 0 2246 504
29 1081 14 400 352 301 138 464 0 2246 504
30 1081 14 400 352 301 138 464 0 2246 504
31 1081 14 400 352 301 138 464 0 2246 504
32 1081 14 400 352 301 138 464 0 2246 504

TotalAlignment 1A Alignment 1B Alignment 2 Alignment 3
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CAPITAL COST ALLOCATION (BY ALIGNMENT AND SERVICE AREA OFFSET VOLUME)

Year
City of 

Sonoma VOMWD Other
City of 

Sonoma VOMWD Other
City of 

Sonoma VOMWD Other
City of 

Sonoma VOMWD Other
2008 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
2009 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
2010 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
2011 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
2012 0% 0% 100% 0% 0% 0% 0% 0% 0% 0% 0% 0%
2013 0% 0% 100% 0% 0% 0% 0% 0% 0% 0% 0% 0%
2014 0% 0% 100% 0% 0% 0% 0% 0% 0% 0% 0% 0%
2015 0% 0% 100% 0% 0% 0% 20% 0% 80% 0% 0% 0%
2016 0% 0% 100% 0% 0% 0% 20% 0% 80% 0% 0% 0%
2017 0% 0% 100% 0% 0% 0% 20% 0% 80% 0% 0% 0%
2018 0% 0% 100% 0% 8% 92% 20% 0% 80% 0% 0% 0%
2019 0% 0% 100% 0% 8% 92% 20% 0% 80% 0% 0% 0%
2020 0% 0% 100% 0% 8% 92% 20% 0% 80% 0% 0% 100%
2021 0% 0% 100% 0% 8% 92% 20% 0% 80% 0% 0% 100%
2022 0% 0% 100% 0% 8% 92% 20% 0% 80% 0% 0% 100%
2023 0% 0% 100% 0% 8% 92% 20% 0% 80% 0% 0% 100%
2024 0% 0% 100% 0% 8% 92% 20% 0% 80% 0% 0% 100%
2025 0% 0% 100% 0% 8% 92% 20% 0% 80% 0% 0% 100%
2026 0% 0% 100% 0% 8% 92% 20% 0% 80% 0% 0% 100%
2027 0% 0% 100% 0% 8% 92% 20% 0% 80% 0% 0% 100%
2028 0% 0% 100% 0% 8% 92% 20% 0% 80% 0% 0% 100%
2029 0% 0% 100% 0% 8% 92% 20% 0% 80% 0% 0% 100%
2030 0% 0% 100% 0% 8% 92% 20% 0% 80% 0% 0% 100%
2031 0% 0% 100% 0% 8% 92% 20% 0% 80% 0% 0% 100%
2032 0% 0% 100% 0% 8% 92% 20% 0% 80% 0% 0% 100%
2033 0% 0% 100% 0% 8% 92% 20% 0% 80% 0% 0% 100%
2034 0% 0% 100% 0% 8% 92% 20% 0% 80% 0% 0% 100%
2035 0% 0% 100% 0% 8% 92% 20% 0% 80% 0% 0% 100%
2036 0% 0% 100% 0% 8% 92% 20% 0% 80% 0% 0% 100%
2037 0% 0% 100% 0% 8% 92% 20% 0% 80% 0% 0% 100%
2038 0% 0% 100% 0% 8% 92% 20% 0% 80% 0% 0% 100%
2039 0% 0% 100% 0% 8% 92% 20% 0% 80% 0% 0% 100%
2040 0% 0% 100% 0% 8% 92% 20% 0% 80% 0% 0% 100%

0% 0% 100% 0% 8% 92% 20% 0% 80% 0% 0% 100%

Alignment 1A Alignment 1B Alignment 2 Alignment 3
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O&M COST ALLOCATION (BASED ON TOTAL RECYCLED WATER SYSTEM Demand)

Year
City of 

Sonoma VOMWD Other Total
2008 0.0% 0.0% 0.0% 0.0%
2009 0.0% 0.0% 0.0% 0.0%
2010 0.0% 0.0% 0.0% 0.0%
2011 0.0% 0.0% 0.0% 0.0%
2012 0.0% 0.0% 100.0% 100.0%
2013 0.0% 0.0% 100.0% 100.0%
2014 0.0% 0.0% 100.0% 100.0%
2015 5.7% 0.0% 94.3% 100.0%
2016 5.7% 0.0% 94.3% 100.0%
2017 5.7% 0.0% 94.3% 100.0%
2018 3.8% 2.6% 93.6% 100.0%
2019 3.8% 2.6% 93.6% 100.0%
2020 3.2% 2.2% 94.7% 100.0%
2021 3.2% 2.2% 94.7% 100.0%
2022 3.2% 2.2% 94.7% 100.0%
2023 3.2% 2.2% 94.7% 100.0%
2024 3.2% 2.2% 94.7% 100.0%
2025 3.2% 2.2% 94.7% 100.0%
2026 3.2% 2.2% 94.7% 100.0%
2027 3.2% 2.2% 94.7% 100.0%
2028 3.2% 2.2% 94.7% 100.0%
2029 3.2% 2.2% 94.7% 100.0%
2030 3.2% 2.2% 94.7% 100.0%
2031 3.2% 2.2% 94.7% 100.0%
2032 3.2% 2.2% 94.7% 100.0%
2033 3.2% 2.2% 94.7% 100.0%
2034 3.2% 2.2% 94.7% 100.0%
2035 3.2% 2.2% 94.7% 100.0%
2036 3.2% 2.2% 94.7% 100.0%
2037 3.2% 2.2% 94.7% 100.0%
2038 3.2% 2.2% 94.7% 100.0%
2039 3.2% 2.2% 94.7% 100.0%
2040 3.2% 2.2% 94.7% 100.0%
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Additional Outreach and Staffing Allocation

Year
City of 

Sonoma VOMWD Other Total
2008 33.3% 33.3% 33.3% 100.0%
2009 33.3% 33.3% 33.3% 100.0%
2010 33.3% 33.3% 33.3% 100.0%
2011 33.3% 33.3% 33.3% 100.0%
2012 33.3% 33.3% 33.3% 100.0%
2013 33.3% 33.3% 33.3% 100.0%
2014 33.3% 33.3% 33.3% 100.0%
2015 33.3% 33.3% 33.3% 100.0%
2016 33.3% 33.3% 33.3% 100.0%
2017 33.3% 33.3% 33.3% 100.0%
2018 33.3% 33.3% 33.3% 100.0%
2019 33.3% 33.3% 33.3% 100.0%
2020 33.3% 33.3% 33.3% 100.0%
2021 33.3% 33.3% 33.3% 100.0%
2022 33.3% 33.3% 33.3% 100.0%
2023 33.3% 33.3% 33.3% 100.0%
2024 33.3% 33.3% 33.3% 100.0%
2025 33.3% 33.3% 33.3% 100.0%
2026 33.3% 33.3% 33.3% 100.0%
2027 33.3% 33.3% 33.3% 100.0%
2028 33.3% 33.3% 33.3% 100.0%
2029 33.3% 33.3% 33.3% 100.0%
2030 33.3% 33.3% 33.3% 100.0%
2031 33.3% 33.3% 33.3% 100.0%
2032 33.3% 33.3% 33.3% 100.0%
2033 33.3% 33.3% 33.3% 100.0%
2034 33.3% 33.3% 33.3% 100.0%
2035 33.3% 33.3% 33.3% 100.0%
2036 33.3% 33.3% 33.3% 100.0%
2037 33.3% 33.3% 33.3% 100.0%
2038 33.3% 33.3% 33.3% 100.0%
2039 33.3% 33.3% 33.3% 100.0%
2040 33.3% 33.3% 33.3% 100.0%
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Assumptions

Today 12/17/2008
Current Year 2008
Planning Period 2040
Current ENR CCI (San Francisco) 9155

Inflation Rate (Capital) 4.0%
Inflation Rate (Fixed O&M) 3.0%
Inflation Rate (Variable O&M) 3.0%
Discount Rate (Hurdle rate) 5.5%

Project Cost Factor 65%
Fixed O&M Cost 75%
Variable O&M Cost 25%

Legend
User Input

Feed From Worksheet
Calculation
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Alignment 
1A

Alignment 
1B Alignment 2 Alignment 3

First Year of Project 2010 2015 2012 2018
Years of Planning/Design/Construction 2 3 3 2
First Year of Operation 2012 2018 2015 2020

Construction Cost (Current Year) $6,795,477 $22,716,259 $4,034,110 $4,345,119
    Adjusted CC to Midpoint of Construction $7,067,296 $28,185,139 $4,449,703 $6,184,459

Project Cost (Current Year) $11,213,000 $37,482,000 $6,656,000 $7,169,000
   Adjustetd PC to Midpoint of Construction $11,662,000 $46,506,000 $7,342,000 $10,204,000

Land Aqcuisition Cost $0 $0 $0 $0

Annual Operation and Maintenance ($ O&M/AFY) $146 $206 $216 $226
Fixed Operation and Maintenance ($ O&M/AFY) $110 $155 $162 $170
Variable Operation and Maintenance ($ O&M/AFY) $37 $52 $54 $57
Additional Staffing Cost ($/YR) $37,500 $37,500 $37,500 $37,500
Additional Outreach Cost ($) $50,000 $50,000 $50,000 $50,000

Useful Life
Percent Mechanical 25% 25% 25% 25% 20 year life
Percent Structural 50% 50% 50% 50% 50 year life
Percent Electrical & Instrumentation 25% 25% 25% 25% 20 year life
Percent Other 0% 0% 0% 0%

Notes:

*Cost of land included in above costs

1) Capital Costs from SVRWP Costs File - CDM Estimate at 2008 ENRCCI of  9155.
2) O&M costs based on ENRCCI adjustment of O&M costs in Recycled Water Feasibility Study (ENRCCI 9155).
3) Additional staffing of 1.5 FTE estimated annually for management of the recycled water project/system. 1 FTE is assumed to cost $100,000/year.
4) Additional outreach cost estimate of $200,000 spread out evenly acroos the 4 alignments. Cost provided by SCWA.
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Net Present Value
Today 12/17/2008
Current Year 2008
Planning Period 2040
Current ENR CCI (San Francisco) 9155

Inflation Rate (Capital) 4.0%
Inflation Rate (Fixed O&M) 3.0%
Inflation Rate (Variable O&M) 3.0%
Discount Rate (Hurdle rate) 5.5%

Project Cost Factor 65.0%
Fixed O&M Cost 75.0%
Variable O&M Cost 25.0%

Alignment 1A Alignment 1B Alignment 2 Alignment 3
First Year of Project 2010 2015 2012 2018
Years of Planning/Design/Construction 2 3 3 2
First Year of Operation 2012 2018 2015 2020

Construction Cost (Current Year) $6,795,477 $22,716,259 $4,034,110 $4,345,119
    Adjusted CC to Midpoint of Construction $7,067,296 $28,185,139 $4,449,703 $6,184,459

Project Cost (Current Year) $11,213,000 $37,482,000 $6,656,000 $7,169,000
   Adjustetd PC to Midpoint of Construction $11,662,000 $46,506,000 $7,342,000 $10,204,000

Land Aqcuisition Cost $0 $0 $0 $0

Annual Operation and Maintenance ($ O&M/AFY) $146 $206 $216 $226
Fixed Operation and Maintenance ($ O&M/AFY) $110 $155 $162 $170
Variable Operation and Maintenance ($ O&M/AFY) $37 $52 $54 $57
Additional Staffing Cost ($/YR) $37,500 $37,500 $37,500 $37,500
Additional Outreach Cost ($) $50,000 $50,000 $50,000 $50,000

Percent Mechanical 25% 25% 25% 25% Useful Life
Percent Structural 25% 25% 25% 25% 20 year life
Percent Electrical & Instrumentation 25% 25% 25% 25% 50 year life
Percent Other 0% 0% 0% 0% 20 year life

Legend
User Input

Feed From Worksheet
Calculation
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Year
Total Demand

(AFY) Alignment 1A Alignment 1B Alignment 2 Alignment 3 Alignment 1A Alignment 1B Alignment 2 Alignment 3 Alignment 1A Alignment 1B Alignment 2 Alignment 3
2008 0 0 0 0 0 $0 $0 $0 $0 $0 $0 $0 $0
2009 0 0 0 0 0 $0 $0 $0 $0 $0 $0 $0 $0
2010 0 0 0 0 0 $3,498,600 $0 $0 $0 $0 $0 $0 $0
2011 0 0 0 0 0 $8,163,400 $0 $0 $0 $0 $0 $0 $0
2012 1,095 1,095 0 0 0 $0 $0 $734,200 $0 $0 $0 $0 $0
2013 1,095 1,095 0 0 0 $0 $0 $3,303,900 $0 $0 $0 $0 $0
2014 1,095 1,095 0 0 0 $0 $0 $3,303,900 $0 $0 $0 $0 $0
2015 1,534 1,095 0 439 0 $0 $4,650,600 $0 $0 $0 $0 $0 $0
2016 1,534 1,095 0 439 0 $0 $20,927,700 $0 $0 $0 $0 $0 $0
2017 1,534 1,095 0 439 0 $0 $20,927,700 $0 $0 $0 $0 $0 $0
2018 2,286 1,095 752 439 0 $0 $0 $0 $3,061,200 $0 $0 $0 $0
2019 2,286 1,095 752 439 0 $0 $0 $0 $7,142,800 $0 $0 $0 $0
2020 2,750 1,095 752 439 464 $0 $0 $0 $0 $0 $0 $0 $0
2021 2,750 1,095 752 439 464 $0 $0 $0 $0 $0 $0 $0 $0
2022 2,750 1,095 752 439 464 $0 $0 $0 $0 $0 $0 $0 $0
2023 2,750 1,095 752 439 464 $0 $0 $0 $0 $0 $0 $0 $0
2024 2,750 1,095 752 439 464 $0 $0 $0 $0 $0 $0 $0 $0
2025 2,750 1,095 752 439 464 $0 $0 $0 $0 $0 $0 $0 $0
2026 2,750 1,095 752 439 464 $0 $0 $0 $0 $0 $0 $0 $0
2027 2,750 1,095 752 439 464 $0 $0 $0 $0 $0 $0 $0 $0
2028 2,750 1,095 752 439 464 $0 $0 $0 $0 $0 $0 $0 $0
2029 2,750 1,095 752 439 464 $0 $0 $0 $0 $0 $0 $0 $0
2030 2,750 1,095 752 439 464 $0 $0 $0 $0 $0 $0 $0 $0
2031 2,750 1,095 752 439 464 $0 $0 $0 $0 $0 $0 $0 $0
2032 2,750 1,095 752 439 464 $0 $0 $0 $0 $0 $0 $0 $0
2033 2,750 1,095 752 439 464 $0 $0 $0 $0 $0 $0 $0 $0
2034 2,750 1,095 752 439 464 $0 $0 $0 $0 $0 $0 $0 $0
2035 2,750 1,095 752 439 464 $0 $0 $0 $0 $0 $0 $0 $0
2036 2,750 1,095 752 439 464 $0 $0 $0 $0 $0 $0 $0 $0
2037 2,750 1,095 752 439 464 $0 $0 $0 $0 $0 $0 $0 $0
2038 2,750 1,095 752 439 464 $0 $0 $0 $0 $0 $0 $0 $0
2039 2,750 1,095 752 439 464 $0 $0 $0 $0 $0 $0 $0 $0
2040 2,750 1,095 752 439 464 $0 $0 $0 $0 $0 $0 $0 $0

Total $11,662,000 $46,506,000 $7,342,000 $10,204,000 $0 $0 $0 $0

Equip. Salvage Value $0 $0 $0 $0
Structures Salvage Value $777,403 $3,945,919 $556,213 $927,669

Electical/I&C Salvage Value $0 $0 $0 $0

Land Aqcuisition CostsDemand (AFY) Capital Costs
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Year
Alignment 1A 

Fixed
Alignment 1B 

Fixed
Alignment 2 

Fixed
Alignment 3 

Fixed
Alignment 1A 

Variable
Alignment 1B 

Variable
Alignment 2 

Variable
Alignment 3 

Variable Alignment 1A Alignment 1B Alignment 2 Alignment 3
2008 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2009 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2010 $0 $0 $0 $0 $0 $0 $0 $0 $53,045 $0 $0 $0
2011 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2012 $134,951 $0 $0 $0 $44,984 $0 $0 $0 $0 $0 $56,275 $0
2013 $139,000 $0 $0 $0 $46,333 $0 $0 $0 $0 $0 $0 $0
2014 $143,170 $0 $0 $0 $47,723 $0 $0 $0 $0 $0 $0 $0
2015 $147,465 $0 $87,466 $0 $49,155 $0 $29,155 $0 $0 $61,494 $0 $0
2016 $151,889 $0 $90,090 $0 $50,630 $0 $30,030 $0 $0 $0 $0 $0
2017 $156,446 $0 $92,793 $0 $52,149 $0 $30,931 $0 $0 $0 $0 $0
2018 $161,139 $156,142 $95,577 $0 $53,713 $52,047 $31,859 $0 $0 $0 $0 $67,196
2019 $165,973 $160,826 $98,444 $0 $55,324 $53,609 $32,815 $0 $0 $0 $0 $0
2020 $170,952 $165,651 $101,397 $112,133 $56,984 $55,217 $33,799 $37,378 $0 $0 $0 $0
2021 $176,081 $170,620 $104,439 $115,497 $58,694 $56,873 $34,813 $38,499 $0 $0 $0 $0
2022 $181,363 $175,739 $107,572 $118,962 $60,454 $58,580 $35,857 $39,654 $0 $0 $0 $0
2023 $186,804 $181,011 $110,800 $122,531 $62,268 $60,337 $36,933 $40,844 $0 $0 $0 $0
2024 $192,408 $186,441 $114,124 $126,207 $64,136 $62,147 $38,041 $42,069 $0 $0 $0 $0
2025 $198,181 $192,034 $117,547 $129,993 $66,060 $64,011 $39,182 $43,331 $0 $0 $0 $0
2026 $204,126 $197,795 $121,074 $133,893 $68,042 $65,932 $40,358 $44,631 $0 $0 $0 $0
2027 $210,250 $203,729 $124,706 $137,910 $70,083 $67,910 $41,569 $45,970 $0 $0 $0 $0
2028 $216,557 $209,841 $128,447 $142,047 $72,186 $69,947 $42,816 $47,349 $0 $0 $0 $0
2029 $223,054 $216,136 $132,300 $146,308 $74,351 $72,045 $44,100 $48,769 $0 $0 $0 $0
2030 $229,746 $222,621 $136,269 $150,698 $76,582 $74,207 $45,423 $50,233 $0 $0 $0 $0
2031 $236,638 $229,299 $140,358 $155,219 $78,879 $76,433 $46,786 $51,740 $0 $0 $0 $0
2032 $243,737 $236,178 $144,568 $159,875 $81,246 $78,726 $48,189 $53,292 $0 $0 $0 $0
2033 $251,049 $243,263 $148,905 $164,671 $83,683 $81,088 $49,635 $54,890 $0 $0 $0 $0
2034 $258,581 $250,561 $153,372 $169,612 $86,194 $83,520 $51,124 $56,537 $0 $0 $0 $0
2035 $266,338 $258,078 $157,974 $174,700 $88,779 $86,026 $52,658 $58,233 $0 $0 $0 $0
2036 $274,328 $265,821 $162,713 $179,941 $91,443 $88,607 $54,238 $59,980 $0 $0 $0 $0
2037 $282,558 $273,795 $167,594 $185,339 $94,186 $91,265 $55,865 $61,780 $0 $0 $0 $0
2038 $291,035 $282,009 $172,622 $190,899 $97,012 $94,003 $57,541 $63,633 $0 $0 $0 $0
2039 $299,766 $290,469 $177,801 $196,626 $99,922 $96,823 $59,267 $65,542 $0 $0 $0 $0
2040 $308,759 $299,183 $183,135 $202,525 $102,920 $99,728 $61,045 $67,508 $0 $0 $0 $0

$6,102,344 $5,067,245 $3,372,087 $3,215,587 $2,034,115 $1,689,082 $1,124,029 $1,071,862 $53,045 $61,494 $56,275 $67,196

Additional Outreach CostsO&M Costs
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Year
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040

Alignment 1A Alignment 1B Alignment 2 Alignment 3
Capital 

Expenditures
O&M 

Expenditure
Total 

Expenditure
Capital Present 

Worth
O&M Present 

Worth Present Worth
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 ($3,498,600) ($53,045) ($3,551,645) ($3,143,326) ($47,658) ($3,190,984)
$0 $0 $0 $0 ($8,163,400) $0 ($8,163,400) ($6,952,063) $0 ($6,952,063)

$42,207 $0 $0 $0 ($734,200) ($278,417) ($1,012,617) ($592,659) ($224,743) ($817,401)
$43,473 $0 $0 $0 ($3,303,900) ($228,806) ($3,532,706) ($2,527,927) ($175,067) ($2,702,995)
$44,777 $0 $0 $0 ($3,303,900) ($235,670) ($3,539,570) ($2,396,140) ($170,919) ($2,567,058)
$46,120 $0 $46,120 $0 ($4,650,600) ($466,976) ($5,117,576) ($3,196,994) ($321,016) ($3,518,010)
$47,504 $0 $47,504 $0 ($20,927,700) ($417,646) ($21,345,346) ($13,636,466) ($272,138) ($13,908,604)
$48,929 $0 $48,929 $0 ($20,927,700) ($430,176) ($21,357,876) ($12,925,560) ($265,689) ($13,191,249)
$50,397 $50,397 $50,397 $0 ($3,061,200) ($768,863) ($3,830,063) ($1,792,120) ($450,116) ($2,242,236)
$51,909 $51,909 $51,909 $0 ($7,142,800) ($722,717) ($7,865,517) ($3,963,615) ($401,043) ($4,364,658)
$53,466 $53,466 $53,466 $53,466 $0 ($947,375) ($947,375) $0 ($498,302) ($498,302)
$55,070 $55,070 $55,070 $55,070 $0 ($975,797) ($975,797) $0 ($486,494) ($486,494)
$56,722 $56,722 $56,722 $56,722 $0 ($1,005,070) ($1,005,070) $0 ($474,966) ($474,966)
$58,424 $58,424 $58,424 $58,424 $0 ($1,035,223) ($1,035,223) $0 ($463,710) ($463,710)
$60,176 $60,176 $60,176 $60,176 $0 ($1,066,279) ($1,066,279) $0 ($452,722) ($452,722)
$61,982 $61,982 $61,982 $61,982 $0 ($1,098,268) ($1,098,268) $0 ($441,994) ($441,994)
$63,841 $63,841 $63,841 $63,841 $0 ($1,131,216) ($1,131,216) $0 ($431,520) ($431,520)
$65,756 $65,756 $65,756 $65,756 $0 ($1,165,152) ($1,165,152) $0 ($421,295) ($421,295)
$67,729 $67,729 $67,729 $67,729 $0 ($1,200,107) ($1,200,107) $0 ($411,311) ($411,311)
$69,761 $69,761 $69,761 $69,761 $0 ($1,236,110) ($1,236,110) $0 ($401,565) ($401,565)
$71,854 $71,854 $71,854 $71,854 $0 ($1,273,193) ($1,273,193) $0 ($392,049) ($392,049)
$74,009 $74,009 $74,009 $74,009 $0 ($1,311,389) ($1,311,389) $0 ($382,759) ($382,759)
$76,230 $76,230 $76,230 $76,230 $0 ($1,350,731) ($1,350,731) $0 ($373,689) ($373,689)
$78,517 $78,517 $78,517 $78,517 $0 ($1,391,253) ($1,391,253) $0 ($364,833) ($364,833)
$80,872 $80,872 $80,872 $80,872 $0 ($1,432,990) ($1,432,990) $0 ($356,188) ($356,188)
$83,298 $83,298 $83,298 $83,298 $0 ($1,475,980) ($1,475,980) $0 ($347,748) ($347,748)
$85,797 $85,797 $85,797 $85,797 $0 ($1,520,259) ($1,520,259) $0 ($339,507) ($339,507)
$88,371 $88,371 $88,371 $88,371 $0 ($1,565,867) ($1,565,867) $0 ($331,462) ($331,462)
$91,022 $91,022 $91,022 $91,022 $0 ($1,612,843) ($1,612,843) $0 ($323,607) ($323,607)
$93,753 $93,753 $93,753 $93,753 $0 ($1,661,228) ($1,661,228) $0 ($315,939) ($315,939)
$96,566 $96,566 $96,566 $96,566 $0 ($1,711,065) ($1,711,065) $0 ($308,452) ($308,452)

$1,908,533 $1,635,524 $1,778,077 $1,533,218 ($75,714,000) ($30,769,711) ($106,483,711) ($51,126,868) ($10,648,500) ($61,775,369)

$6,207,204
$0

Present Salvage Value $6,207,204

Total Present Value ($55,568,165)

Additional Staffing Costs
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Cost Allocation for the City of Sonoma

Today 12/17/2008
Current Year 2008
Planning Period 2040
Current ENR CCI (San Francisco) 9155

Inflation Rate (Capital) 4.0%
Inflation Rate (Fixed O&M) 3.0%
Inflation Rate (Variable O&M) 3.0%
Discount Rate (Hurdle rate) 5.5%

Project Cost Factor 65.0%
Fixed O&M Cost 75.0%
Variable O&M Cost 25.0%

Alignment 1A Alignment 1B Alignment 2 Alignment 3
First Year of Project 2010 2015 2012 2018
Years of Planning/Design/Construction 2 3 3 2
First Year of Operation 2012 2018 2015 2020

Construction Cost (Current Year) $6,795,477 $22,716,259 $4,034,110 $4,345,119
    Adjusted CC to Midpoint of Construction $7,067,296 $28,185,139 $4,449,703 $6,184,459

Project Cost (Current Year) $11,213,000 $37,482,000 $6,656,000 $7,169,000
   Adjustetd PC to Midpoint of Construction $11,662,000 $46,506,000 $7,342,000 $10,204,000

Land Aqcuisition Cost $0 $0 $0 $0

Annual Operation and Maintenance ($ O&M/AFY) $146 $206 $216 $226
Fixed Operation and Maintenance ($ O&M/AFY) $110 $155 $162 $170
Variable Operation and Maintenance ($ O&M/AFY) $37 $52 $54 $57
Additional Staffing Cost ($/YR) $37,500 $37,500 $37,500 $37,500
Additional Outreach Cost ($) $50,000 $50,000 $50,000 $50,000

Useful Life
Percent Mechanical 25% 25% 25% 25% 20
Percent Structural 50% 50% 50% 50% 50
Percent Electrical & Instrumentation 25% 25% 25% 25% 20
Percent Other 0% 0% 0% 0%

Legend
User Input

Feed From Worksheet
Calculation
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Year
Total Demand

(AFY) Private Wells
City of 

Sonoma VOMWD Local Creek Alignment 1A Alignment 1B Alignment 2 Alignment 3 Alignment 1A Alignment 1B Alignment 2 Alignment 3
2008 0 0 0 0 0 $0 $0 $0 $0 $0 $0 $0 $0
2009 0 0 0 0 0 $0 $0 $0 $0 $0 $0 $0 $0
2010 0 0 0 0 0 $0 $0 $0 $0 $0 $0 $0 $0
2011 0 0 0 0 0 $0 $0 $0 $0 $0 $0 $0 $0
2012 1,095 840 0 0 255 $0 $0 $146,840 $0 $0 $0 $0 $0
2013 1,095 840 0 0 255 $0 $0 $660,780 $0 $0 $0 $0 $0
2014 1,095 840 0 0 255 $0 $0 $660,780 $0 $0 $0 $0 $0
2015 1,534 1,160 87 0 287 $0 $0 $0 $0 $0 $0 $0 $0
2016 1,534 1,160 87 0 287 $0 $0 $0 $0 $0 $0 $0 $0
2017 1,534 1,160 87 0 287 $0 $0 $0 $0 $0 $0 $0 $0
2018 2,286 1,852 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2019 2,286 1,852 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2020 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2021 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2022 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2023 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2024 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2025 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2026 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2027 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2028 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2029 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2030 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2031 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2032 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2033 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2034 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2035 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2036 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2037 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2038 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2039 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2040 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $1,468,400 $0 $0 $0 $0 $0
VOMWD Allocation -                   3,720,480        -                   -                   115,545           111,962           68,534             70,158             
Other Allocation 11,662,000      42,785,520      5,873,600        10,204,000      5,793,408        4,792,938        3,188,847        3,043,700        
Total $11,662,000 $46,506,000 $7,342,000 $10,204,000 $5,908,953 $4,904,900 $3,257,381 $3,113,858

Total Cost $11,662,000 $46,506,000 $7,342,000 $10,204,000 $0 $0 $0 $0
Difference $0 $0 $0 $0 ($5,908,953) ($4,904,900) ($3,257,381) ($3,113,858)

Demand (AFY) Capital Costs Land Aqcuisition Costs
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Year
Alignment 1A 

Fixed
Alignment 1B 

Fixed
Alignment 2 

Fixed
Alignment 3 

Fixed
Alignment 1A 

Variable
Alignment 1B 

Variable
Alignment 2 

Variable
Alignment 3 

Variable Alignment 1A Alignment 1B Alignment 2 Alignment 3
2008 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2009 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2010 $0 $0 $0 $0 $0 $0 $0 $0 $17,682 $0 $0 $0
2011 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2012 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $18,758 $0
2013 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2014 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2015 $8,363 $0 $4,961 $0 $2,788 $0 $1,654 $0 $0 $20,498 $0 $0
2016 $8,614 $0 $5,109 $0 $2,871 $0 $1,703 $0 $0 $0 $0 $0
2017 $8,873 $0 $5,263 $0 $2,958 $0 $1,754 $0 $0 $0 $0 $0
2018 $6,133 $5,942 $3,637 $0 $2,044 $1,981 $1,212 $0 $0 $0 $0 $22,399
2019 $6,317 $6,121 $3,747 $0 $2,106 $2,040 $1,249 $0 $0 $0 $0 $0
2020 $5,408 $5,241 $3,208 $3,547 $1,803 $1,747 $1,069 $1,182 $0 $0 $0 $0
2021 $5,571 $5,398 $3,304 $3,654 $1,857 $1,799 $1,101 $1,218 $0 $0 $0 $0
2022 $5,738 $5,560 $3,403 $3,764 $1,913 $1,853 $1,134 $1,255 $0 $0 $0 $0
2023 $5,910 $5,727 $3,505 $3,876 $1,970 $1,909 $1,168 $1,292 $0 $0 $0 $0
2024 $6,087 $5,898 $3,610 $3,993 $2,029 $1,966 $1,203 $1,331 $0 $0 $0 $0
2025 $6,270 $6,075 $3,719 $4,113 $2,090 $2,025 $1,240 $1,371 $0 $0 $0 $0
2026 $6,458 $6,258 $3,830 $4,236 $2,153 $2,086 $1,277 $1,412 $0 $0 $0 $0
2027 $6,652 $6,445 $3,945 $4,363 $2,217 $2,148 $1,315 $1,454 $0 $0 $0 $0
2028 $6,851 $6,639 $4,064 $4,494 $2,284 $2,213 $1,355 $1,498 $0 $0 $0 $0
2029 $7,057 $6,838 $4,186 $4,629 $2,352 $2,279 $1,395 $1,543 $0 $0 $0 $0
2030 $7,268 $7,043 $4,311 $4,768 $2,423 $2,348 $1,437 $1,589 $0 $0 $0 $0
2031 $7,486 $7,254 $4,440 $4,911 $2,495 $2,418 $1,480 $1,637 $0 $0 $0 $0
2032 $7,711 $7,472 $4,574 $5,058 $2,570 $2,491 $1,525 $1,686 $0 $0 $0 $0
2033 $7,942 $7,696 $4,711 $5,210 $2,647 $2,565 $1,570 $1,737 $0 $0 $0 $0
2034 $8,181 $7,927 $4,852 $5,366 $2,727 $2,642 $1,617 $1,789 $0 $0 $0 $0
2035 $8,426 $8,165 $4,998 $5,527 $2,809 $2,722 $1,666 $1,842 $0 $0 $0 $0
2036 $8,679 $8,410 $5,148 $5,693 $2,893 $2,803 $1,716 $1,898 $0 $0 $0 $0
2037 $8,939 $8,662 $5,302 $5,863 $2,980 $2,887 $1,767 $1,954 $0 $0 $0 $0
2038 $9,207 $8,922 $5,461 $6,039 $3,069 $2,974 $1,820 $2,013 $0 $0 $0 $0
2039 $9,484 $9,189 $5,625 $6,221 $3,161 $3,063 $1,875 $2,074 $0 $0 $0 $0
2040 $9,768 $9,465 $5,794 $6,407 $3,256 $3,155 $1,931 $2,136 $0 $0 $0 $0

$193,391 $162,345 $114,706 $101,729 $64,464 $54,115 $38,235 $33,910 $17,682 $20,498 $18,758 $22,399
115,545           111,962           68,534             70,158             38,515             37,321             22,845             23,386             17,682             20,498             18,758             22,399             

5,793,408        4,792,938        3,188,847        3,043,700        1,931,136        1,597,646        1,062,949        1,014,567        17,682             20,498             18,758             22,399             
$6,102,344 $5,067,245 $3,372,087 $3,215,587 $2,034,115 $1,689,082 $1,124,029 $1,071,862 $53,045 $61,494 $56,275 $67,196

$6,102,344 $5,067,245 $3,372,087 $3,215,587 $2,034,115 $1,689,082 $1,124,029 $1,071,862 $53,045 $61,494 $56,275 $67,196
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Additional Outreach CostsO&M Costs
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Year Alignment 1A Alignment 1B Alignment 2 Alignment 3
Capital 

Expenditures
O&M 

Expenditure
Total 

Expenditure
Capital 

Present Worth
O&M Present 

Worth Present Worth
2008 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2009 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2010 $0 $0 $0 $0 $0 ($17,682) ($17,682) $0 ($15,886) ($15,886)
2011 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2012 $14,069 $0 $0 $0 ($146,840) ($32,827) ($179,667) ($118,532) ($26,499) ($145,030)
2013 $14,491 $0 $0 $0 ($660,780) ($14,491) ($675,271) ($505,585) ($11,088) ($516,673)
2014 $14,926 $0 $0 $0 ($660,780) ($14,926) ($675,706) ($479,228) ($10,825) ($490,053)
2015 $15,373 $0 $15,373 $0 $0 ($69,010) ($69,010) $0 ($47,440) ($47,440)
2016 $15,835 $0 $15,835 $0 $0 ($49,968) ($49,968) $0 ($32,559) ($32,559)
2017 $16,310 $0 $16,310 $0 $0 ($51,467) ($51,467) $0 ($31,787) ($31,787)
2018 $16,799 $16,799 $16,799 $0 $0 ($93,745) ($93,745) $0 ($54,881) ($54,881)
2019 $17,303 $17,303 $17,303 $0 $0 ($73,487) ($73,487) $0 ($40,779) ($40,779)
2020 $17,822 $17,822 $17,822 $17,822 $0 ($94,494) ($94,494) $0 ($49,702) ($49,702)
2021 $18,357 $18,357 $18,357 $18,357 $0 ($97,328) ($97,328) $0 ($48,524) ($48,524)
2022 $18,907 $18,907 $18,907 $18,907 $0 ($100,248) ($100,248) $0 ($47,374) ($47,374)
2023 $19,475 $19,475 $19,475 $19,475 $0 ($103,256) ($103,256) $0 ($46,252) ($46,252)
2024 $20,059 $20,059 $20,059 $20,059 $0 ($106,353) ($106,353) $0 ($45,156) ($45,156)
2025 $20,661 $20,661 $20,661 $20,661 $0 ($109,544) ($109,544) $0 ($44,086) ($44,086)
2026 $21,280 $21,280 $21,280 $21,280 $0 ($112,830) ($112,830) $0 ($43,041) ($43,041)
2027 $21,919 $21,919 $21,919 $21,919 $0 ($116,215) ($116,215) $0 ($42,021) ($42,021)
2028 $22,576 $22,576 $22,576 $22,576 $0 ($119,702) ($119,702) $0 ($41,025) ($41,025)
2029 $23,254 $23,254 $23,254 $23,254 $0 ($123,293) ($123,293) $0 ($40,053) ($40,053)
2030 $23,951 $23,951 $23,951 $23,951 $0 ($126,992) ($126,992) $0 ($39,104) ($39,104)
2031 $24,670 $24,670 $24,670 $24,670 $0 ($130,801) ($130,801) $0 ($38,177) ($38,177)
2032 $25,410 $25,410 $25,410 $25,410 $0 ($134,725) ($134,725) $0 ($37,273) ($37,273)
2033 $26,172 $26,172 $26,172 $26,172 $0 ($138,767) ($138,767) $0 ($36,389) ($36,389)
2034 $26,957 $26,957 $26,957 $26,957 $0 ($142,930) ($142,930) $0 ($35,527) ($35,527)
2035 $27,766 $27,766 $27,766 $27,766 $0 ($147,218) ($147,218) $0 ($34,685) ($34,685)
2036 $28,599 $28,599 $28,599 $28,599 $0 ($151,635) ($151,635) $0 ($33,863) ($33,863)
2037 $29,457 $29,457 $29,457 $29,457 $0 ($156,184) ($156,184) $0 ($33,061) ($33,061)
2038 $30,341 $30,341 $30,341 $30,341 $0 ($160,869) ($160,869) $0 ($32,277) ($32,277)
2039 $31,251 $31,251 $31,251 $31,251 $0 ($165,695) ($165,695) $0 ($31,513) ($31,513)
2040 $32,189 $32,189 $32,189 $32,189 $0 ($170,666) ($170,666) $0 ($30,766) ($30,766)

$636,178 $545,175 $592,692 $511,073 -$1,468,400 -$3,127,349 -$4,595,749 -$1,103,345 -$1,101,613 -$2,204,958
636,178           545,175           592,692           511,073           (3,720,480)       (2,852,719)       (6,573,199)       (2,380,722)       (995,067)          (3,375,788)       
636,178           545,175           592,692           511,073           (70,525,120)     (24,789,644)     (95,314,764)     (47,642,802)     (8,551,821)       (56,194,623)     

$1,908,533 $1,635,524 $1,778,077 $1,533,218 -$75,714,000 -$30,769,711 -$106,483,711 -$51,126,868 -$10,648,500 -$61,775,369

$1,908,533 $1,635,524 $1,778,077 $1,533,218 ($75,714,000) ($30,769,711) ($106,483,711) ($51,126,868) ($10,648,500) ($61,775,369)
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Additional Staffing Costs
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Cost Allocation for VOMWD
Today 12/17/2008
Current Year 2008
Planning Period 2040
Current ENR CCI (San Francisco) 9155

Inflation Rate (Capital) 4.0%
Inflation Rate (Fixed O&M) 3.0%
Inflation Rate (Variable O&M) 3.0%
Discount Rate (Hurdle rate) 5.5%

Project Cost Factor 65.0%
Fixed O&M Cost 75.0%
Variable O&M Cost 25.0%

Alignment 1A Alignment 1B Alignment 2 Alignment 3
First Year of Project 2010 2015 2012 2018
Years of Planning/Design/Construction 2 3 3 2
First Year of Operation 2012 2018 2015 2020

Construction Cost (Current Year) $6,795,477 $22,716,259 $4,034,110 $4,345,119
    Adjusted CC to Midpoint of Construction $7,067,296 $28,185,139 $4,449,703 $6,184,459

Project Cost (Current Year) $11,213,000 $37,482,000 $6,656,000 $7,169,000
   Adjustetd PC to Midpoint of Construction $11,662,000 $46,506,000 $7,342,000 $10,204,000

Land Aqcuisition Cost $0 $0 $0 $0

Annual Operation and Maintenance ($ O&M/AFY) $146 $206 $216 $226
Fixed Operation and Maintenance ($ O&M/AFY) $110 $155 $162 $170
Variable Operation and Maintenance ($ O&M/AFY) $37 $52 $54 $57
Additional Staffing Cost ($/YR) $37,500 $37,500 $37,500 $37,500
Additional Outreach Cost ($) $50,000 $50,000 $50,000 $50,000

Useful Life
Percent Mechanical 25% 25% 25% 25% 20
Percent Structural 50% 50% 50% 50% 50
Percent Electrical & Instrumentation 25% 25% 25% 25% 20
Percent Other 0% 0% 0% 0%

Calculation
Feed From Worksheet

User Input
Legend
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Year
Total Demand

(AFY) Private Wells City of Sonoma VOMWD Local Creek Alignment 1A Alignment 1B Alignment 2 Alignment 3 Alignment 1A Alignment 1B Alignment 2 Alignment 3
2008 0 0 0 0 0 $0 $0 $0 $0 $0 $0 $0 $0
2009 0 0 0 0 0 $0 $0 $0 $0 $0 $0 $0 $0
2010 0 0 0 0 0 $0 $0 $0 $0 $0 $0 $0 $0
2011 0 0 0 0 0 $0 $0 $0 $0 $0 $0 $0 $0
2012 1,095 840 0 0 255 $0 $0 $0 $0 $0 $0 $0 $0
2013 1,095 840 0 0 255 $0 $0 $0 $0 $0 $0 $0 $0
2014 1,095 840 0 0 255 $0 $0 $0 $0 $0 $0 $0 $0
2015 1,534 1,160 87 0 287 $0 $372,048 $0 $0 $0 $0 $0 $0
2016 1,534 1,160 87 0 287 $0 $1,674,216 $0 $0 $0 $0 $0 $0
2017 1,534 1,160 87 0 287 $0 $1,674,216 $0 $0 $0 $0 $0 $0
2018 2,286 1,852 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2019 2,286 1,852 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2020 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2021 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2022 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2023 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2024 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2025 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2026 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2027 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2028 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2029 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2030 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2031 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2032 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2033 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2034 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2035 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2036 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2037 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2038 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2039 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2040 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0

$0 $3,720,480 $0 $0 $0 $0 $0 $0
City Allocation -                    -                    1,468,400         -                    -                    -                    -                    -                    
Other Allocation 11,662,000       42,785,520       5,873,600         10,204,000       -                    -                    -                    -                    
Total $11,662,000 $46,506,000 $7,342,000 $10,204,000 $0 $0 $0 $0

Total Cost $11,662,000 $46,506,000 $7,342,000 $10,204,000 $0 $0 $0 $0
Difference $0 $0 $0 $0 $0 $0 $0 $0

Demand (AFY) Land Aqcuisition CostsCapital Costs
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Year
Alignment 1A 

Fixed
Alignment 1B 

Fixed
Alignment 2 

Fixed
Alignment 3 

Fixed
Alignment 1A 

Variable
Alignment 1B 

Variable
Alignment 2 

Variable
Alignment 3 

Variable Alignment 1A Alignment 1B Alignment 2 Alignment 3
2008 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2009 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2010 $0 $0 $0 $0 $0 $0 $0 $0 $17,682 $0 $0 $0
2011 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2012 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $18,758 $0
2013 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2014 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2015 $0 $0 $0 $0 $0 $0 $0 $0 $0 $20,498 $0 $0
2016 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2017 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2018 $4,229 $4,098 $2,509 $0 $1,410 $1,366 $836 $0 $0 $0 $0 $22,399
2019 $4,356 $4,221 $2,584 $0 $1,452 $1,407 $861 $0 $0 $0 $0 $0
2020 $3,730 $3,614 $2,212 $2,447 $1,243 $1,205 $737 $816 $0 $0 $0 $0
2021 $3,842 $3,723 $2,279 $2,520 $1,281 $1,241 $760 $840 $0 $0 $0 $0
2022 $3,957 $3,834 $2,347 $2,596 $1,319 $1,278 $782 $865 $0 $0 $0 $0
2023 $4,076 $3,949 $2,417 $2,673 $1,359 $1,316 $806 $891 $0 $0 $0 $0
2024 $4,198 $4,068 $2,490 $2,754 $1,399 $1,356 $830 $918 $0 $0 $0 $0
2025 $4,324 $4,190 $2,565 $2,836 $1,441 $1,397 $855 $945 $0 $0 $0 $0
2026 $4,454 $4,316 $2,642 $2,921 $1,485 $1,439 $881 $974 $0 $0 $0 $0
2027 $4,587 $4,445 $2,721 $3,009 $1,529 $1,482 $907 $1,003 $0 $0 $0 $0
2028 $4,725 $4,578 $2,802 $3,099 $1,575 $1,526 $934 $1,033 $0 $0 $0 $0
2029 $4,867 $4,716 $2,887 $3,192 $1,622 $1,572 $962 $1,064 $0 $0 $0 $0
2030 $5,013 $4,857 $2,973 $3,288 $1,671 $1,619 $991 $1,096 $0 $0 $0 $0
2031 $5,163 $5,003 $3,062 $3,387 $1,721 $1,668 $1,021 $1,129 $0 $0 $0 $0
2032 $5,318 $5,153 $3,154 $3,488 $1,773 $1,718 $1,051 $1,163 $0 $0 $0 $0
2033 $5,477 $5,308 $3,249 $3,593 $1,826 $1,769 $1,083 $1,198 $0 $0 $0 $0
2034 $5,642 $5,467 $3,346 $3,701 $1,881 $1,822 $1,115 $1,234 $0 $0 $0 $0
2035 $5,811 $5,631 $3,447 $3,812 $1,937 $1,877 $1,149 $1,271 $0 $0 $0 $0
2036 $5,985 $5,800 $3,550 $3,926 $1,995 $1,933 $1,183 $1,309 $0 $0 $0 $0
2037 $6,165 $5,974 $3,657 $4,044 $2,055 $1,991 $1,219 $1,348 $0 $0 $0 $0
2038 $6,350 $6,153 $3,766 $4,165 $2,117 $2,051 $1,255 $1,388 $0 $0 $0 $0
2039 $6,540 $6,338 $3,879 $4,290 $2,180 $2,113 $1,293 $1,430 $0 $0 $0 $0
2040 $6,737 $6,528 $3,996 $4,419 $2,246 $2,176 $1,332 $1,473 $0 $0 $0 $0

$115,545 $111,962 $68,534 $70,158 $38,515 $37,321 $22,845 $23,386 $17,682 $20,498 $18,758 $22,399
193,391            162,345            114,706            101,729            64,464              54,115              38,235              33,910              17,682              20,498              18,758              22,399              

5,793,408         4,792,938         3,188,847         3,043,700         1,931,136         1,597,646         1,062,949         1,014,567         17,682              20,498              18,758              22,399              
$6,102,344 $5,067,245 $3,372,087 $3,215,587 $2,034,115 $1,689,082 $1,124,029 $1,071,862 $53,045 $61,494 $56,275 $67,196

$6,102,344 $5,067,245 $3,372,087 $3,215,587 $2,034,115 $1,689,082 $1,124,029 $1,071,862 $53,045 $61,494 $56,275 $67,196
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

O&M Costs Additional Outreach Costs
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Year
Alignment 1A 

Fixed
Alignment 1B 

Fixed
Alignment 2 

Fixed
Alignment 3 

Fixed
Alignment 1A 

Variable
Alignment 1B 

Variable
Alignment 2 

Variable
Alignment 3 

Variable Alignment 1A Alignment 1B Alignment 2 Alignment 3
2008 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2009 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2010 $0 $0 $0 $0 $0 $0 $0 $0 $17,682 $0 $0 $0
2011 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2012 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $18,758 $0
2013 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2014 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2015 $0 $0 $0 $0 $0 $0 $0 $0 $0 $20,498 $0 $0
2016 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2017 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2018 $4,229 $4,098 $2,509 $0 $1,410 $1,366 $836 $0 $0 $0 $0 $22,399
2019 $4,356 $4,221 $2,584 $0 $1,452 $1,407 $861 $0 $0 $0 $0 $0
2020 $3,730 $3,614 $2,212 $2,447 $1,243 $1,205 $737 $816 $0 $0 $0 $0
2021 $3,842 $3,723 $2,279 $2,520 $1,281 $1,241 $760 $840 $0 $0 $0 $0
2022 $3,957 $3,834 $2,347 $2,596 $1,319 $1,278 $782 $865 $0 $0 $0 $0
2023 $4,076 $3,949 $2,417 $2,673 $1,359 $1,316 $806 $891 $0 $0 $0 $0
2024 $4,198 $4,068 $2,490 $2,754 $1,399 $1,356 $830 $918 $0 $0 $0 $0
2025 $4,324 $4,190 $2,565 $2,836 $1,441 $1,397 $855 $945 $0 $0 $0 $0
2026 $4,454 $4,316 $2,642 $2,921 $1,485 $1,439 $881 $974 $0 $0 $0 $0
2027 $4,587 $4,445 $2,721 $3,009 $1,529 $1,482 $907 $1,003 $0 $0 $0 $0
2028 $4,725 $4,578 $2,802 $3,099 $1,575 $1,526 $934 $1,033 $0 $0 $0 $0
2029 $4,867 $4,716 $2,887 $3,192 $1,622 $1,572 $962 $1,064 $0 $0 $0 $0
2030 $5,013 $4,857 $2,973 $3,288 $1,671 $1,619 $991 $1,096 $0 $0 $0 $0
2031 $5,163 $5,003 $3,062 $3,387 $1,721 $1,668 $1,021 $1,129 $0 $0 $0 $0
2032 $5,318 $5,153 $3,154 $3,488 $1,773 $1,718 $1,051 $1,163 $0 $0 $0 $0
2033 $5,477 $5,308 $3,249 $3,593 $1,826 $1,769 $1,083 $1,198 $0 $0 $0 $0
2034 $5,642 $5,467 $3,346 $3,701 $1,881 $1,822 $1,115 $1,234 $0 $0 $0 $0
2035 $5,811 $5,631 $3,447 $3,812 $1,937 $1,877 $1,149 $1,271 $0 $0 $0 $0
2036 $5,985 $5,800 $3,550 $3,926 $1,995 $1,933 $1,183 $1,309 $0 $0 $0 $0
2037 $6,165 $5,974 $3,657 $4,044 $2,055 $1,991 $1,219 $1,348 $0 $0 $0 $0
2038 $6,350 $6,153 $3,766 $4,165 $2,117 $2,051 $1,255 $1,388 $0 $0 $0 $0
2039 $6,540 $6,338 $3,879 $4,290 $2,180 $2,113 $1,293 $1,430 $0 $0 $0 $0
2040 $6,737 $6,528 $3,996 $4,419 $2,246 $2,176 $1,332 $1,473 $0 $0 $0 $0

$115,545 $111,962 $68,534 $70,158 $38,515 $37,321 $22,845 $23,386 $17,682 $20,498 $18,758 $22,399
193,391            162,345            114,706            101,729            64,464              54,115              38,235              33,910              17,682              20,498              18,758              22,399              

5,793,408         4,792,938         3,188,847         3,043,700         1,931,136         1,597,646         1,062,949         1,014,567         17,682              20,498              18,758              22,399              
$6,102,344 $5,067,245 $3,372,087 $3,215,587 $2,034,115 $1,689,082 $1,124,029 $1,071,862 $53,045 $61,494 $56,275 $67,196

$6,102,344 $5,067,245 $3,372,087 $3,215,587 $2,034,115 $1,689,082 $1,124,029 $1,071,862 $53,045 $61,494 $56,275 $67,196
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

O&M Costs Additional Outreach Costs
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Year Alignment 1A Alignment 1B Alignment 2 Alignment 3
Capital 

Expenditures
O&M 

Expenditure
Total 

Expenditure
Capital Present 

Worth
O&M Present 

Worth Present Worth
2008 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2009 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2010 $0 $0 $0 $0 $0 ($17,682) ($17,682) $0 ($15,886) ($15,886)
2011 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2012 $14,069 $0 $0 $0 $0 ($32,827) ($32,827) $0 ($26,499) ($26,499)
2013 $14,491 $0 $0 $0 $0 ($14,491) ($14,491) $0 ($11,088) ($11,088)
2014 $14,926 $0 $0 $0 $0 ($14,926) ($14,926) $0 ($10,825) ($10,825)
2015 $15,373 $0 $15,373 $0 ($372,048) ($51,245) ($423,293) ($255,759) ($35,228) ($290,987)
2016 $15,835 $0 $15,835 $0 ($1,674,216) ($31,669) ($1,705,885) ($1,090,917) ($20,636) ($1,111,553)
2017 $16,310 $0 $16,310 $0 ($1,674,216) ($32,619) ($1,706,835) ($1,034,045) ($20,147) ($1,054,191)
2018 $16,799 $16,799 $16,799 $0 $0 ($87,244) ($87,244) $0 ($51,075) ($51,075)
2019 $17,303 $17,303 $17,303 $0 $0 ($66,790) ($66,790) $0 ($37,063) ($37,063)
2020 $17,822 $17,822 $17,822 $17,822 $0 ($87,292) ($87,292) $0 ($45,914) ($45,914)
2021 $18,357 $18,357 $18,357 $18,357 $0 ($89,911) ($89,911) $0 ($44,826) ($44,826)
2022 $18,907 $18,907 $18,907 $18,907 $0 ($92,608) ($92,608) $0 ($43,764) ($43,764)
2023 $19,475 $19,475 $19,475 $19,475 $0 ($95,386) ($95,386) $0 ($42,727) ($42,727)
2024 $20,059 $20,059 $20,059 $20,059 $0 ($98,248) ($98,248) $0 ($41,714) ($41,714)
2025 $20,661 $20,661 $20,661 $20,661 $0 ($101,195) ($101,195) $0 ($40,726) ($40,726)
2026 $21,280 $21,280 $21,280 $21,280 $0 ($104,231) ($104,231) $0 ($39,761) ($39,761)
2027 $21,919 $21,919 $21,919 $21,919 $0 ($107,358) ($107,358) $0 ($38,818) ($38,818)
2028 $22,576 $22,576 $22,576 $22,576 $0 ($110,579) ($110,579) $0 ($37,899) ($37,899)
2029 $23,254 $23,254 $23,254 $23,254 $0 ($113,896) ($113,896) $0 ($37,000) ($37,000)
2030 $23,951 $23,951 $23,951 $23,951 $0 ($117,313) ($117,313) $0 ($36,124) ($36,124)
2031 $24,670 $24,670 $24,670 $24,670 $0 ($120,832) ($120,832) $0 ($35,268) ($35,268)
2032 $25,410 $25,410 $25,410 $25,410 $0 ($124,457) ($124,457) $0 ($34,432) ($34,432)
2033 $26,172 $26,172 $26,172 $26,172 $0 ($128,191) ($128,191) $0 ($33,616) ($33,616)
2034 $26,957 $26,957 $26,957 $26,957 $0 ($132,037) ($132,037) $0 ($32,819) ($32,819)
2035 $27,766 $27,766 $27,766 $27,766 $0 ($135,998) ($135,998) $0 ($32,042) ($32,042)
2036 $28,599 $28,599 $28,599 $28,599 $0 ($140,078) ($140,078) $0 ($31,282) ($31,282)
2037 $29,457 $29,457 $29,457 $29,457 $0 ($144,280) ($144,280) $0 ($30,541) ($30,541)
2038 $30,341 $30,341 $30,341 $30,341 $0 ($148,609) ($148,609) $0 ($29,817) ($29,817)
2039 $31,251 $31,251 $31,251 $31,251 $0 ($153,067) ($153,067) $0 ($29,111) ($29,111)
2040 $32,189 $32,189 $32,189 $32,189 $0 ($157,659) ($157,659) $0 ($28,421) ($28,421)

$636,178 $545,175 $592,692 $511,073 -$3,720,480 -$2,852,719 -$6,573,199 -$2,380,722 -$995,067 -$3,375,788
636,178            545,175            592,692            511,073            (1,468,400)        (3,127,349)        (4,595,749)        (1,103,345)        (1,101,613)        (2,204,958)        
636,178            545,175            592,692            511,073            (70,525,120)      (24,789,644)      (95,314,764)      (47,642,802)      (8,551,821)        (56,194,623)      

$1,908,533 $1,635,524 $1,778,077 $1,533,218 -$75,714,000 -$30,769,711 -$106,483,711 -$51,126,868 -$10,648,500 -$61,775,369

$1,908,533 $1,635,524 $1,778,077 $1,533,218 ($75,714,000) ($30,769,711) ($106,483,711) ($51,126,868) ($10,648,500) ($61,775,369)
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Additional Staffing Costs

VOMWD Allocation Page 4 of 4



Cost Allocation for Other

Today 12/17/2008
Current Year 2008
Planning Period 2040
Current ENR CCI (San Francisco) 9155

Inflation Rate (Capital) 4.0%
Inflation Rate (Fixed O&M) 3.0%
Inflation Rate (Variable O&M) 3.0%
Discount Rate (Hurdle rate) 5.5%

Project Cost Factor 60.0%
Fixed O&M Cost 75.0%
Variable O&M Cost 25.0%

Alignment 1A Alignment 1B Alignment 2 Alignment 3
First Year of Project 2010 2015 2012 2018
Years of Planning/Design/Construction 2 3 3 2
First Year of Operation 2012 2018 2015 2020

Construction Cost (Current Year) $6,795,477 $22,716,259 $4,034,110 $4,345,119
    Adjusted CC to Midpoint of Construction $7,067,296 $28,185,139 $4,449,703 $6,184,459

Project Cost (Current Year) $11,213,000 $37,482,000 $6,656,000 $7,169,000
   Adjustetd PC to Midpoint of Construction $11,662,000 $46,506,000 $7,342,000 $10,204,000

Land Aqcuisition Cost $0 $0 $0 $0

Annual Operation and Maintenance ($ O&M/AFY) $146 $206 $216 $226
Fixed Operation and Maintenance ($ O&M/AFY) $110 $155 $162 $170
Variable Operation and Maintenance ($ O&M/AFY) $37 $52 $54 $57
Additional Staffing Cost ($/YR) $37,500 $37,500 $37,500 $37,500
Additional Outreach Cost ($) $50,000 $50,000 $50,000 $50,000

Useful Life
Percent Mechanical 25% 25% 25% 25% 20
Percent Structural 50% 50% 50% 50% 50
Percent Electrical & Instrumentation 25% 25% 25% 25% 20
Percent Other 0% 0% 0% 0%

Legend
User Input

Feed From Worksheet
Calculation
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Year
Total Demand

(AFY) Private Wells
City of 

Sonoma VOMWD Local Creek Alignment 1A Alignment 1B Alignment 2 Alignment 3 Alignment 1A Alignment 1B Alignment 2 Alignment 3
2008 0 0 0 0 0 $0 $0 $0 $0 $0 $0 $0 $0
2009 0 0 0 0 0 $0 $0 $0 $0 $0 $0 $0 $0
2010 0 0 0 0 0 $3,498,600 $0 $0 $0 $0 $0 $0 $0
2011 0 0 0 0 0 $8,163,400 $0 $0 $0 $0 $0 $0 $0
2012 1,095 840 0 0 255 $0 $0 $587,360 $0 $0 $0 $0 $0
2013 1,095 840 0 0 255 $0 $0 $2,643,120 $0 $0 $0 $0 $0
2014 1,095 840 0 0 255 $0 $0 $2,643,120 $0 $0 $0 $0 $0
2015 1,534 1,160 87 0 287 $0 $4,278,552 $0 $0 $0 $0 $0 $0
2016 1,534 1,160 87 0 287 $0 $19,253,484 $0 $0 $0 $0 $0 $0
2017 1,534 1,160 87 0 287 $0 $19,253,484 $0 $0 $0 $0 $0 $0
2018 2,286 1,852 87 60 287 $0 $0 $0 $3,061,200 $0 $0 $0 $0
2019 2,286 1,852 87 60 287 $0 $0 $0 $7,142,800 $0 $0 $0 $0
2020 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2021 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2022 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2023 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2024 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2025 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2026 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2027 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2028 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2029 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2030 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2031 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2032 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2033 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2034 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2035 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2036 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2037 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2038 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2039 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0
2040 2,750 2,316 87 60 287 $0 $0 $0 $0 $0 $0 $0 $0

$11,662,000 $42,785,520 $5,873,600 $10,204,000 $0 $0 $0 $0
City Allocation -                 -                 1,468,400       -                 -                 -                 -                 -                 
VOMWD Allocation -                 3,720,480       -                 -                 -                 -                 -                 -                 
Total $11,662,000 $46,506,000 $7,342,000 $10,204,000 $0 $0 $0 $0

Total Cost $11,662,000 $46,506,000 $7,342,000 $10,204,000 $0 $0 $0 $0
Difference $0 $0 $0 $0 $0 $0 $0 $0

Capital CostsDemand (AFY) Land Aqcuisition Costs

Other Allocation Page 2 of 4



Year
Alignment 1A 

Fixed
Alignment 1B 

Fixed
Alignment 2 

Fixed
Alignment 3 

Fixed
Alignment 1A 

Variable
Alignment 1B 

Variable
Alignment 2 

Variable
Alignment 3 

Variable Alignment 1A Alignment 1B Alignment 2 Alignment 3
2008 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2009 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2010 $0 $0 $0 $0 $0 $0 $0 $0 $17,682 $0 $0 $0
2011 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2012 $134,951 $0 $0 $0 $44,984 $0 $0 $0 $0 $0 $18,758 $0
2013 $139,000 $0 $0 $0 $46,333 $0 $0 $0 $0 $0 $0 $0
2014 $143,170 $0 $0 $0 $47,723 $0 $0 $0 $0 $0 $0 $0
2015 $139,102 $0 $82,506 $0 $46,367 $0 $27,502 $0 $0 $20,498 $0 $0
2016 $143,275 $0 $84,981 $0 $47,758 $0 $28,327 $0 $0 $0 $0 $0
2017 $147,573 $0 $87,530 $0 $49,191 $0 $29,177 $0 $0 $0 $0 $0
2018 $150,777 $146,101 $89,431 $0 $50,259 $48,700 $29,810 $0 $0 $0 $0 $22,399
2019 $155,300 $150,484 $92,114 $0 $51,767 $50,161 $30,705 $0 $0 $0 $0 $0
2020 $161,814 $156,796 $95,977 $106,139 $53,938 $52,265 $31,992 $35,380 $0 $0 $0 $0
2021 $166,669 $161,500 $98,856 $109,323 $55,556 $53,833 $32,952 $36,441 $0 $0 $0 $0
2022 $171,669 $166,345 $101,822 $112,603 $57,223 $55,448 $33,941 $37,534 $0 $0 $0 $0
2023 $176,819 $171,335 $104,877 $115,981 $58,940 $57,112 $34,959 $38,660 $0 $0 $0 $0
2024 $182,123 $176,475 $108,023 $119,461 $60,708 $58,825 $36,008 $39,820 $0 $0 $0 $0
2025 $187,587 $181,769 $111,264 $123,044 $62,529 $60,590 $37,088 $41,015 $0 $0 $0 $0
2026 $193,215 $187,222 $114,602 $126,736 $64,405 $62,407 $38,201 $42,245 $0 $0 $0 $0
2027 $199,011 $192,839 $118,040 $130,538 $66,337 $64,280 $39,347 $43,513 $0 $0 $0 $0
2028 $204,981 $198,624 $121,581 $134,454 $68,327 $66,208 $40,527 $44,818 $0 $0 $0 $0
2029 $211,131 $204,583 $125,228 $138,488 $70,377 $68,194 $41,743 $46,163 $0 $0 $0 $0
2030 $217,465 $210,720 $128,985 $142,642 $72,488 $70,240 $42,995 $47,547 $0 $0 $0 $0
2031 $223,989 $217,042 $132,855 $146,921 $74,663 $72,347 $44,285 $48,974 $0 $0 $0 $0
2032 $230,708 $223,553 $136,840 $151,329 $76,903 $74,518 $45,613 $50,443 $0 $0 $0 $0
2033 $237,629 $230,260 $140,946 $155,869 $79,210 $76,753 $46,982 $51,956 $0 $0 $0 $0
2034 $244,758 $237,168 $145,174 $160,545 $81,586 $79,056 $48,391 $53,515 $0 $0 $0 $0
2035 $252,101 $244,283 $149,529 $165,361 $84,034 $81,428 $49,843 $55,120 $0 $0 $0 $0
2036 $259,664 $251,611 $154,015 $170,322 $86,555 $83,870 $51,338 $56,774 $0 $0 $0 $0
2037 $267,454 $259,160 $158,636 $175,432 $89,151 $86,387 $52,879 $58,477 $0 $0 $0 $0
2038 $275,478 $266,934 $163,395 $180,695 $91,826 $88,978 $54,465 $60,232 $0 $0 $0 $0
2039 $283,742 $274,942 $168,296 $186,116 $94,581 $91,647 $56,099 $62,039 $0 $0 $0 $0
2040 $292,254 $283,191 $173,345 $191,699 $97,418 $94,397 $57,782 $63,900 $0 $0 $0 $0

$5,793,408 $4,792,938 $3,188,847 $3,043,700 $1,931,136 $1,597,646 $1,062,949 $1,014,567 $17,682 $20,498 $18,758 $22,399
193,391          162,345          114,706          101,729          64,464            54,115            38,235            33,910            17,682            20,498            18,758            22,399            
115,545          111,962          68,534            70,158            38,515            37,321            22,845            23,386            17,682            20,498            18,758            22,399            

$6,102,344 $5,067,245 $3,372,087 $3,215,587 $2,034,115 $1,689,082 $1,124,029 $1,071,862 $53,045 $61,494 $56,275 $67,196

$6,102,344 $5,067,245 $3,372,087 $3,215,587 $2,034,115 $1,689,082 $1,124,029 $1,071,862 $53,045 $61,494 $56,275 $67,196
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Additional Outreach CostsO&M Costs
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Year Alignment 1A Alignment 1B Alignment 2 Alignment 3
Capital 

Expenditures
O&M 

Expenditure
Total 

Expenditure
Capital Present 

Worth
O&M Present 

Worth Present Worth
2008 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2009 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2010 $0 $0 $0 $0 ($3,498,600) ($17,682) ($3,516,282) ($3,143,326) ($15,886) ($3,159,212)
2011 $0 $0 $0 $0 ($8,163,400) $0 ($8,163,400) ($6,952,063) $0 ($6,952,063)
2012 $14,069 $0 $0 $0 ($587,360) ($212,762) ($800,122) ($474,127) ($171,745) ($645,872)
2013 $14,491 $0 $0 $0 ($2,643,120) ($199,824) ($2,842,944) ($2,022,342) ($152,892) ($2,175,234)
2014 $14,926 $0 $0 $0 ($2,643,120) ($205,819) ($2,848,939) ($1,916,912) ($149,269) ($2,066,181)
2015 $15,373 $0 $15,373 $0 ($4,278,552) ($346,721) ($4,625,273) ($2,941,234) ($238,349) ($3,179,583)
2016 $15,835 $0 $15,835 $0 ($19,253,484) ($336,010) ($19,589,494) ($12,545,548) ($218,944) ($12,764,492)
2017 $16,310 $0 $16,310 $0 ($19,253,484) ($346,090) ($19,599,574) ($11,891,515) ($213,755) ($12,105,270)
2018 $16,799 $16,799 $16,799 $0 ($3,061,200) ($587,874) ($3,649,074) ($1,792,120) ($344,159) ($2,136,279)
2019 $17,303 $17,303 $17,303 $0 ($7,142,800) ($582,439) ($7,725,239) ($3,963,615) ($323,202) ($4,286,816)
2020 $17,822 $17,822 $17,822 $17,822 $0 ($765,590) ($765,590) $0 ($402,686) ($402,686)
2021 $18,357 $18,357 $18,357 $18,357 $0 ($788,557) ($788,557) $0 ($393,144) ($393,144)
2022 $18,907 $18,907 $18,907 $18,907 $0 ($812,214) ($812,214) $0 ($383,828) ($383,828)
2023 $19,475 $19,475 $19,475 $19,475 $0 ($836,581) ($836,581) $0 ($374,732) ($374,732)
2024 $20,059 $20,059 $20,059 $20,059 $0 ($861,678) ($861,678) $0 ($365,852) ($365,852)
2025 $20,661 $20,661 $20,661 $20,661 $0 ($887,528) ($887,528) $0 ($357,183) ($357,183)
2026 $21,280 $21,280 $21,280 $21,280 $0 ($914,154) ($914,154) $0 ($348,719) ($348,719)
2027 $21,919 $21,919 $21,919 $21,919 $0 ($941,579) ($941,579) $0 ($340,455) ($340,455)
2028 $22,576 $22,576 $22,576 $22,576 $0 ($969,826) ($969,826) $0 ($332,388) ($332,388)
2029 $23,254 $23,254 $23,254 $23,254 $0 ($998,921) ($998,921) $0 ($324,511) ($324,511)
2030 $23,951 $23,951 $23,951 $23,951 $0 ($1,028,889) ($1,028,889) $0 ($316,821) ($316,821)
2031 $24,670 $24,670 $24,670 $24,670 $0 ($1,059,755) ($1,059,755) $0 ($309,314) ($309,314)
2032 $25,410 $25,410 $25,410 $25,410 $0 ($1,091,548) ($1,091,548) $0 ($301,984) ($301,984)
2033 $26,172 $26,172 $26,172 $26,172 $0 ($1,124,294) ($1,124,294) $0 ($294,828) ($294,828)
2034 $26,957 $26,957 $26,957 $26,957 $0 ($1,158,023) ($1,158,023) $0 ($287,841) ($287,841)
2035 $27,766 $27,766 $27,766 $27,766 $0 ($1,192,764) ($1,192,764) $0 ($281,021) ($281,021)
2036 $28,599 $28,599 $28,599 $28,599 $0 ($1,228,547) ($1,228,547) $0 ($274,361) ($274,361)
2037 $29,457 $29,457 $29,457 $29,457 $0 ($1,265,403) ($1,265,403) $0 ($267,860) ($267,860)
2038 $30,341 $30,341 $30,341 $30,341 $0 ($1,303,365) ($1,303,365) $0 ($261,512) ($261,512)
2039 $31,251 $31,251 $31,251 $31,251 $0 ($1,342,466) ($1,342,466) $0 ($255,315) ($255,315)
2040 $32,189 $32,189 $32,189 $32,189 $0 ($1,382,740) ($1,382,740) $0 ($249,265) ($249,265)

$636,178 $545,175 $592,692 $511,073 -$70,525,120 -$24,789,644 -$95,314,764 -$47,642,802 -$8,551,821 -$56,194,623
636,178          545,175          592,692          511,073          (1,468,400)       (3,127,349)         (4,595,749)        (1,103,345)        (1,101,613)     (2,204,958)         
636,178          545,175          592,692          511,073          (3,720,480)       (2,852,719)         (6,573,199)        (2,380,722)        (995,067)        (3,375,788)         

$1,908,533 $1,635,524 $1,778,077 $1,533,218 -$75,714,000 -$30,769,711 -$106,483,711 -$51,126,868 -$10,648,500 -$61,775,369

$1,908,533 $1,635,524 $1,778,077 $1,533,218 -$75,714,000 -$30,769,711 -$106,483,711 -$51,126,868 -$10,648,500 -$61,775,369
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Additional Staffing Costs
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WithOut Project NPV Page 1 of 2

Without Project NPV
Today 12/17/2008
Current Year 2008
Planning Period 2040
Current ENR CCI (San Francisco) 9155

Inflation Rate (Capital) 4.0%
Inflation Rate (Fixed O&M) 3.0%
Inflation Rate (Variable O&M) 3.0%
Discount Rate (Hurdle rate) 5.5%

Project Cost Factor 65%
Fixed O&M Cost 75%
Variable O&M Cost 25%

Effluent 
Storage

Effluent 
Conveyance

First Year of Project 2013 2013
Years of Planning/Design/Construction 2 2
First Year of Operation 2015 2015

*Estimated cost for 30MG storage and 7000 ft pipeline
Construction Cost (Current Year) $2,421,281 $836,352

    Adjusted CC to Midpoint of Construction $2,832,556 $978,414

Project Cost (Current Year) $3,995,000 $1,380,000
   Adjustetd PC to Midpoint of Construction $4,674,000 $1,614,000

Land Acuisition Cost $1,500,000 *Assumed land of 20 ac for pump station and additional storage

Annual Operation and Maintenance ($ O&M/AFY) $150 $250 *Estimated O&M cost for 30MG pumping and conveyance pumping
Fixed Operation and Maintenance ($ O&M/AFY) $113 $188

Variable Operation and Maintenance ($ O&M/AFY) $38 $63
Useful Life

Percent Mechanical 25% 10% 20 year life
Percent Structural 50% 80% 50 year life
Percent Electrical & Instrumentation 25% 10% 20 year life
Percent Other 0% 0%

Storage/Conveyance Volume 30 MG
92 AF

*Cost associated with checking, daily inspection, etc for storage. For pumping, pipe inspection, 
maintenance for conveyance

*Assumes new reservoir would be connected to the existing effluent pipeline downstream of the 
current meter and constriction. Estimated length of 0.5 mile. Additional 0.1 miles for conveyance 
from plant to new reservoir. Assume 20 inch line.

*Pipe length based on current effluent pipeline length of approximately 0.6 miles. It is assumed that 
a line will connect the reservoir and existing effluent line.
*20 inch pipe estimated as necessary pipe diameter. Construction cost estimated $11/in-
diameter/LF. A 65 percent esclation was added to develop project cost.
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Effluent 
Storage

Effluent 
Conveyance

Land 
Purchase

Year Volume Fixed Variable Fixed Variable
Capital 

Expenditures
O&M 

Expenditure
Total 

Expenditure Present Worth
2008 0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2009 0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2010 0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2011 0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2012 0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2013 92 $1,402,200 $484,200 $1,824,979 $12,012 $4,004 $20,019 $6,673 ($3,711,379) ($42,708) ($3,754,087) ($2,872,381)
2014 92 $3,271,800 $1,129,800 $0 $12,372 $4,124 $20,620 $6,873 ($4,401,600) ($43,989) ($4,445,589) ($3,224,145)
2015 92 $0 $0 $0 $12,743 $4,248 $21,238 $7,079 $0 ($45,309) ($45,309) ($31,147)
2016 92 $0 $0 $0 $13,125 $4,375 $21,876 $7,292 $0 ($46,668) ($46,668) ($30,409)
2017 92 $0 $0 $0 $13,519 $4,506 $22,532 $7,511 $0 ($48,068) ($48,068) ($29,688)
2018 92 $0 $0 $0 $13,925 $4,642 $23,208 $7,736 $0 ($49,510) ($49,510) ($28,985)
2019 92 $0 $0 $0 $14,342 $4,781 $23,904 $7,968 $0 ($50,995) ($50,995) ($28,298)
2020 92 $0 $0 $0 $14,773 $4,924 $24,621 $8,207 $0 ($52,525) ($52,525) ($27,627)
2021 92 $0 $0 $0 $15,216 $5,072 $25,360 $8,453 $0 ($54,101) ($54,101) ($26,973)
2022 92 $0 $0 $0 $15,672 $5,224 $26,121 $8,707 $0 ($55,724) ($55,724) ($26,333)
2023 92 $0 $0 $0 $16,142 $5,381 $26,904 $8,968 $0 ($57,396) ($57,396) ($25,709)
2024 92 $0 $0 $0 $16,627 $5,542 $27,711 $9,237 $0 ($59,117) ($59,117) ($25,100)
2025 92 $0 $0 $0 $17,126 $5,709 $28,543 $9,514 $0 ($60,891) ($60,891) ($24,505)
2026 92 $0 $0 $0 $17,639 $5,880 $29,399 $9,800 $0 ($62,718) ($62,718) ($23,925)
2027 92 $0 $0 $0 $18,169 $6,056 $30,281 $10,094 $0 ($64,599) ($64,599) ($23,358)
2028 92 $0 $0 $0 $18,714 $6,238 $31,189 $10,396 $0 ($66,537) ($66,537) ($22,804)
2029 92 $0 $0 $0 $19,275 $6,425 $32,125 $10,708 $0 ($68,533) ($68,533) ($22,264)
2030 92 $0 $0 $0 $19,853 $6,618 $33,089 $11,030 $0 ($70,589) ($70,589) ($21,736)
2031 92 $0 $0 $0 $20,449 $6,816 $34,081 $11,360 $0 ($72,707) ($72,707) ($21,221)
2032 92 $0 $0 $0 $21,062 $7,021 $35,104 $11,701 $0 ($74,888) ($74,888) ($20,718)
2033 92 $0 $0 $0 $21,694 $7,231 $36,157 $12,052 $0 ($77,135) ($77,135) ($20,227)
2034 92 $0 $0 $0 $22,345 $7,448 $37,242 $12,414 $0 ($79,449) ($79,449) ($19,748)
2035 92 $0 $0 $0 $23,015 $7,672 $38,359 $12,786 $0 ($81,832) ($81,832) ($19,280)
2036 92 $0 $0 $0 $23,706 $7,902 $39,510 $13,170 $0 ($84,287) ($84,287) ($18,823)
2037 92 $0 $0 $0 $24,417 $8,139 $40,695 $13,565 $0 ($86,816) ($86,816) ($18,377)
2038 92 $0 $0 $0 $25,149 $8,383 $41,916 $13,972 $0 ($89,420) ($89,420) ($17,942)
2039 92 $0 $0 $0 $25,904 $8,635 $43,173 $14,391 $0 ($92,103) ($92,103) ($17,517)
2040 92 $0 $0 $0 $26,681 $8,894 $44,468 $14,823 $0 ($94,866) ($94,866) ($17,101)

Total $4,674,000 $1,614,000 $1,824,979 $515,666 $171,889 $859,443 $286,481 ($8,112,979) ($1,833,479) ($9,946,458) ($6,706,341)

Equip. Salvage Value $0 $0 Present Salvage Value $0
Structures Salvage Value $1,168,500 $161,400 $1,329,900

Electical/I&C Salvage Value $0 $0 $0
NPV ($5,376,441)

Capital Cost O&M Costs

Effluent Storage Effluent Conveyance
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Assumptions for Economic Analysis
Economic Analysis Summary

Variable Assumption (millions of dollars)

Escalation and Discounting Total Costs $68.14
Discount Rate (real) 2.5%
Capital Escalation Rate (real) 1.0% Total Benefits $62.12
Costs
Project Cost Factor 65% Net Benefits (Benefits - Costs) -$6.02

Benefits
Cost of Avoided SCWA water $454 per AF
Cost of VOMWD GW $195 per AF
Cost of City of Sonoma GW $195 per AF
Cost of electicity for agricultural pumping $0.20 per kWh
Supply reliability estimate from literature $90 per HH
Adjusted $ for increased flows for salmon/steelhead $2.08 per HH
Price for RW charged to new ag users $25 per AF

Flow
Total RW water flow at full implementation 2,750 AFY
Alignment 1A flow 1,095 AFY
Alignment 1B flow 752 AFY
Alignment 2 flow 439 AFY
Alignment 3 flow 464 AFY

2.08 per hh w/flows at gauge, 1.54 per hh w/flows at 
SPB, 4.72 for 10% of 47.19
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Benefit Identification and Classification

Benefit identification
(Mark with an "x" in the appropriate cell)
(Categories not checked assumed not applicable)

Financial Benefits Quantitatively Qualitatively
Avoided capital costs of additional recycled water storage to meet discharge requirements x
Avoided O&M costs of additional recycled water storage to meet discharge requirements x
Avoided capital costs of effluent conveyence x
Avoided O&M costs of effluent conveyence x
Avoided pumping costs from SCWA imported groundwater x
Avoided pumping costs for Valley of the Moon groundwater x
Avoided pumping costs for City of Sonoma groundwater x
Avoided puming costs for SCWA imported water x
Avoided increased groundwater pumping costs with declining groundwater levels/avoided capital 
costs from well deepening x
Recycled water sales revenue x
Salvage value of recycled water assets x

Environmental Benefits
Source water protection for water providers (e.g. SCWA, Valley of the Moon, City of Sonoma) x
Enhanced downstream water bodies from increased streamflow in Sonoma Creek x
Benefit to riparian and aquatic species from increased streamflow x
Benefit to threatened and endangered species from increased streamflow x
Reduced seawater intrusion x
Reduced subsidence risk from reduced decline in groundwater levels x

Very small or 
mitigated – 
no analysis
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Social Benefits Quantitatively Qualitatively
Increased supply reliability for SCWA x
Increased supply reliability for Valley of the Moon x
Increased supply reliability for City of Sonoma x
Increased supply reliability for agricultural users x
Increased water quality reliability for agricultural users x
Savings in fertilizer usage for agricultural users x
Savings in fertilizer usage for golf course uses x
Savings in fertilizer for usaage for municipal irrigation users x
Avoided  pumping costs for low elevation agricultural users x
Avoided pumping costs for high elevation agricultural users x
Instream recreation (Sonoma Creek) x
Near-stream recreation (Sonoma Creek) x
Creation of green belts for recreational use/flexibility to meet General Plan/new growth x
Water projects leveraging other community projects x
Local control over water resources (not relying on imported water) x
Demonstration of commitment to "green" water use ethic x
Aesthetic values (e.g. fountains at vineyards, in City or other public locations) x
Energy and carbon dioxide savings from avoided pumping costs for importing water x

Very small or 
mitigated – 
no analysis
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Cost Identification and Classification

Cost Identification
(Mark with an "x" in the appropriate cell)
(Categories not checked assumed to be not applicable)

Financial Costs Quantitatively Qualitatively

Very small or 
mitigated – no 

analysis
Capital costs for recycled water infrastructure/project components x
O&M costs for recycled water infrastructure/project components x
Captial costs for recycled water distribution x
O&M costs for recycled water distribution x
Captial costs for customer retrofits, training and inspection x
O&M costs for customer retrofits, training and inspection x
Capital cots for storage x
O&M costs for storage x
Loss of potable water sales x
Increased administrative costs/new FTEs x
Public information campaign costs x
Financing costs x
Opportunity cost for already owned land x

Environmental Costs
Short-term construction impacts x

Social Costs
Salinity impacts from landscape irrigation on grass and plants/ag irrigation x
Agricultural users x
Municipal users x
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Benefit Monetization: Financial Benefits
Discount rate 2.50%
Capital escalation 1.00%

Project

Years Monetized Benefit PV of Benefit Monetized Benefit PV of Benefit Monetized Benefit PV of Benefit Monetized Benefit PV of Benefit
2010 2 -$                      -$                     -$                        -$                    -$                   -$                  -$                     -$                  
2011 3 -$                      -$                     -$                        -$                    -$                   -$                  -$                     -$                  
2012 4 -$                      -$                     -$                        -$                    -$                   -$                  -$                     -$                  
2013 5 2,698,500$           2,506,744$          13,815$                   12,210$              414,000$           384,581$          23,025$               20,351$            
2014 6 2,796,500$           2,559,764$          13,815$                   11,913$              966,000$           884,224$          23,025$               19,854$            
2015 7 -$                      -$                     13,815$                   11,622$              -$                   -$                  23,025$               19,370$            
2016 8 -$                      -$                     13,815$                   11,339$              -$                   -$                  23,025$               18,898$            
2017 9 -$                      -$                     13,815$                   11,062$              -$                   -$                  23,025$               18,437$            
2018 10 -$                      -$                     13,815$                   10,792$              -$                   -$                  23,025$               17,987$            
2019 11 -$                      -$                     13,815$                   10,529$              -$                   -$                  23,025$               17,548$            
2020 12 -$                      -$                     13,815$                   10,272$              -$                   -$                  23,025$               17,120$            
2021 13 -$                      -$                     13,815$                   10,022$              -$                   -$                  23,025$               16,703$            
2022 14 -$                      -$                     13,815$                   9,777$                -$                   -$                  23,025$               16,295$            
2023 15 -$                      -$                     13,815$                   9,539$                -$                   -$                  23,025$               15,898$            
2024 16 -$                      -$                     13,815$                   9,306$                -$                   -$                  23,025$               15,510$            
2025 17 -$                      -$                     13,815$                   9,079$                -$                   -$                  23,025$               15,132$            
2026 18 -$                      -$                     13,815$                   8,858$                -$                   -$                  23,025$               14,763$            
2027 19 -$                      -$                     13,815$                   8,642$                -$                   -$                  23,025$               14,403$            
2028 20 -$                      -$                     13,815$                   8,431$                -$                   -$                  23,025$               14,051$            
2029 21 -$                      -$                     13,815$                   8,225$                -$                   -$                  23,025$               13,709$            
2030 22 -$                      -$                     13,815$                   8,025$                -$                   -$                  23,025$               13,374$            
2031 23 -$                      -$                     13,815$                   7,829$                -$                   -$                  23,025$               13,048$            
2032 24 -$                      -$                     13,815$                   7,638$                -$                   -$                  23,025$               12,730$            
2033 25 -$                      -$                     13,815$                   7,452$                -$                   -$                  23,025$               12,419$            
2034 26 -$                      -$                     13,815$                   7,270$                -$                   -$                  23,025$               12,117$            
2035 27 -$                      -$                     13,815$                   7,093$                -$                   -$                  23,025$               11,821$            
2036 28 -$                      -$                     13,815$                   6,920$                -$                   -$                  23,025$               11,533$            
2037 29 -$                      -$                     13,815$                   6,751$                -$                   -$                  23,025$               11,251$            
2038 30 -$                      -$                     13,815$                   6,586$                -$                   -$                  23,025$               10,977$            
2039 31 -$                      -$                     13,815$                   6,426$                -$                   -$                  23,025$               10,709$            
2040 32 -$                      -$                     13,815$                   6,269$                -$                   -$                  23,025$               10,448$            
2041 33 -$                      -$                     13,815$                   6,116$                -$                   -$                  23,025$               10,193$            
2042 34 -$                      -$                     13,815$                   5,967$                -$                   -$                  23,025$               9,945$              
2043 35 -$                      -$                     13,815$                   5,821$                -$                   -$                  23,025$               9,702$              
2044 36 -$                      -$                     13,815$                   5,679$                -$                   -$                  23,025$               9,465$              
2045 37 -$                      -$                     13,815$                   5,541$                -$                   -$                  23,025$               9,235$              
2046 38 -$                      -$                     13,815$                   5,406$                -$                   -$                  23,025$               9,009$              
2047 39 -$                      -$                     13,815$                   5,274$                -$                   -$                  23,025$               8,790$              
2048 40 -$                      -$                     13,815$                   5,145$                -$                   -$                  23,025$               8,575$              
2049 41 -$                      -$                     13,815$                   5,020$                -$                   -$                  23,025$               8,366$              
2050 42 -$                      -$                     -$                    -$                  -$                  

5,066,507.57$     299,842.80$       1,268,804.80$  499,738.00$     

Avoided capital costs of additional 
recycled water storage to meet 
discharge requirements

Avoided capital costs of effluent 
conveyence

Avoided O&M costs of additional 
recycled water storage to meet 
discharge requirements

Avoided O&M costs of effluent 
conveyence
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Project

Years
2010 2
2011 3
2012 4
2013 5
2014 6
2015 7
2016 8
2017 9
2018 10
2019 11
2020 12
2021 13
2022 14
2023 15
2024 16
2025 17
2026 18
2027 19
2028 20
2029 21
2030 22
2031 23
2032 24
2033 25
2034 26
2035 27
2036 28
2037 29
2038 30
2039 31
2040 32
2041 33
2042 34
2043 35
2044 36
2045 37
2046 38
2047 39
2048 40
2049 41
2050 42

Cost of SCWA 
water ($/AF)

% groundwater 
of total supply

Groundwater 
offset (af) Monetized Benefit

PV of 
Benefit

Cost of 
groundwater 
($AF)

Groundwater 
offset (af)

Monetized 
Benefit PV of Benefit

Cost of 
groundwater 
($/AF)

Groundwater 
offset (af)

Monetized 
Benefit PV of Benefit

454$                 5% -                  -$                    -$            195$                 -                    -$                   -$             195$                -                       -$                   -$             
454$                 5% -                  -$                    -$            195$                 -                    -$                   -$             195$                -                       -$                   -$             
454$                 5% -                  -$                    -$            195$                 -                    -$                   -$             195$                -                       -$                   -$             
454$                 5% -                  -$                    -$            195$                 -                    -$                   -$             195$                -                       -$                   -$             
454$                 5% -                  -$                    -$            195$                 -                    -$                   -$             195$                -                       -$                   -$             
454$                 5% 4.13                 1,876.16$           1,578.34$   195$                 -                    -$                   -$             195$                4.35 848.25$             713.60$       
454$                 5% 4.13                 1,876.16$           1,539.85$   195$                 -                    -$                   -$             195$                4.35 848.25$             696.20$       
454$                 5% 4.13                 1,876.16$           1,502.29$   195$                 -                    -$                   -$             195$                4.35 848.25$             679.22$       
454$                 5% 6.98                 3,170.06$           2,476.44$   195$                 3.00                  585.00$             457.00$       195$                4.35 848.25$             662.65$       
454$                 5% 6.98                 3,170.06$           2,416.04$   195$                 3.00                  585.00$             445.85$       195$                4.35 848.25$             646.49$       
454$                 5% 6.98                 3,170.06$           2,357.11$   195$                 3.00                  585.00$             434.98$       195$                4.35 848.25$             630.72$       
454$                 5% 6.98                 3,170.06$           2,299.62$   195$                 3.00                  585.00$             424.37$       195$                4.35 848.25$             615.34$       
454$                 5% 6.98                 3,170.06$           2,243.53$   195$                 3.00                  585.00$             414.02$       195$                4.35 848.25$             600.33$       
454$                 5% 6.98                 3,170.06$           2,188.81$   195$                 3.00                  585.00$             403.92$       195$                4.35 848.25$             585.69$       
454$                 5% 6.98                 3,170.06$           2,135.43$   195$                 3.00                  585.00$             394.07$       195$                4.35 848.25$             571.40$       
454$                 5% 6.98                 3,170.06$           2,083.34$   195$                 3.00                  585.00$             384.46$       195$                4.35 848.25$             557.47$       
454$                 5% 6.98                 3,170.06$           2,032.53$   195$                 3.00                  585.00$             375.08$       195$                4.35 848.25$             543.87$       
454$                 5% 6.98                 3,170.06$           1,982.96$   195$                 3.00                  585.00$             365.93$       195$                4.35 848.25$             530.60$       
454$                 5% 6.98                 3,170.06$           1,934.59$   195$                 3.00                  585.00$             357.01$       195$                4.35 848.25$             517.66$       
454$                 5% 6.98                 3,170.06$           1,887.41$   195$                 3.00                  585.00$             348.30$       195$                4.35 848.25$             505.04$       
454$                 5% 6.98                 3,170.06$           1,841.37$   195$                 3.00                  585.00$             339.81$       195$                4.35 848.25$             492.72$       
454$                 5% 6.98                 3,170.06$           1,796.46$   195$                 3.00                  585.00$             331.52$       195$                4.35 848.25$             480.70$       
454$                 5% 6.98                 3,170.06$           1,752.65$   195$                 3.00                  585.00$             323.43$       195$                4.35 848.25$             468.98$       
454$                 5% 6.98                 3,170.06$           1,709.90$   195$                 3.00                  585.00$             315.54$       195$                4.35 848.25$             457.54$       
454$                 5% 6.98                 3,170.06$           1,668.19$   195$                 3.00                  585.00$             307.85$       195$                4.35 848.25$             446.38$       
454$                 5% 6.98                 3,170.06$           1,627.51$   195$                 3.00                  585.00$             300.34$       195$                4.35 848.25$             435.49$       
454$                 5% 6.98                 3,170.06$           1,587.81$   195$                 3.00                  585.00$             293.01$       195$                4.35 848.25$             424.87$       
454$                 5% 6.98                 3,170.06$           1,549.08$   195$                 3.00                  585.00$             285.87$       195$                4.35 848.25$             414.51$       
454$                 5% 6.98                 3,170.06$           1,511.30$   195$                 3.00                  585.00$             278.89$       195$                4.35 848.25$             404.40$       
454$                 5% 6.98                 3,170.06$           1,474.44$   195$                 3.00                  585.00$             272.09$       195$                4.35 848.25$             394.53$       
454$                 5% 6.98                 3,170.06$           1,438.48$   195$                 3.00                  585.00$             265.46$       195$                4.35 848.25$             384.91$       
454$                 5% 6.98                 3,170.06$           1,403.39$   195$                 3.00                  585.00$             258.98$       195$                4.35 848.25$             375.52$       
454$                 5% 6.98                 3,170.06$           1,369.16$   195$                 3.00                  585.00$             252.66$       195$                4.35 848.25$             366.36$       
454$                 5% 6.98                 3,170.06$           1,335.77$   195$                 3.00                  585.00$             246.50$       195$                4.35 848.25$             357.43$       
454$                 5% 6.98                 3,170.06$           1,303.19$   195$                 3.00                  585.00$             240.49$       195$                4.35 848.25$             348.71$       
454$                 5% 3.00                 1,362.00$           546.25$      195$                 3.00                  585.00$             234.62$       195$                0 -$                   -$             
454$                 5% 3.00                 1,362.00$           532.93$      195$                 3.00                  585.00$             228.90$       195$                0 -$                   -$             
454$                 5% 3.00                 1,362.00$           519.93$      195$                 3.00                  585.00$             223.32$       195$                0 -$                   -$             
454$                 5% -                  -$                    -$            195$                 -                    -$                   -$             195$                0 -$                   -$             
454$                 5% -                  -$                    -$            195$                 -                    -$                   -$             195$                0 -$                   -$             

-$                    -$            -                    -$                   -$             -$                   -$             

55,626.13$ 9,804.30$    15,309.32$  

Avoided pumping costs from SCWA imported groundwater Avoided pumping costs for Valley of the Moon groundwater Avoided pumping costs for City of Sonoma groundwater
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Project

Years
2010 2
2011 3
2012 4
2013 5
2014 6
2015 7
2016 8
2017 9
2018 10
2019 11
2020 12
2021 13
2022 14
2023 15
2024 16
2025 17
2026 18
2027 19
2028 20
2029 21
2030 22
2031 23
2032 24
2033 25
2034 26
2035 27
2036 28
2037 29
2038 30
2039 31
2040 32
2041 33
2042 34
2043 35
2044 36
2045 37
2046 38
2047 39
2048 40
2049 41
2050 42

Total PV benefits

Cost of SCWA 
water ($/AF)

% imported water 
of total supply

Imported water 
offset (af)

Monetized 
Benefit PV of Benefit Monetized Benefit PV of Benefit RW use (AF) Monetized Benefit PV of Benefit

454$                     95% -                     -$                 -$                  -$                     -$                     0 0 -$                    -$                            
454$                     95% -                     -$                 -$                  -$                     -$                     0 0 -$                    -$                            
454$                     95% -                     -$                 -$                  -$                     -$                     1,081 27025 25,477.44$          25,477.44$                 
454$                     95% -                     -$                 -$                  -$                     -$                     1,081 27025 25,104.60$          2,948,990.73$            
454$                     95% -                     -$                 -$                  -$                     -$                     1,081 27025 24,737.21$          3,500,491.67$            
454$                     95% 78.52 35,646.95$      29,988.54$       -$                     -$                     1,382 34550 31,162.38$          94,435.07$                 
454$                     95% 78.52 35,646.95$      29,257.11$       -$                     -$                     1,382 34550 30,706.34$          92,435.80$                 
454$                     95% 78.52 35,646.95$      28,543.52$       -$                     -$                     1,382 34550 30,256.98$          90,480.84$                 
454$                     95% 132.67 60,231.05$      47,052.40$       -$                     -$                     1,782 44550 38,443.49$          117,871.33$               
454$                     95% 132.67 60,231.05$      45,904.78$       -$                     -$                     1,782 44550 37,880.90$          115,371.48$               
454$                     95% 132.67 60,231.05$      44,785.15$       -$                     -$                     2,246 56150 47,045.69$          122,646.25$               
454$                     95% 132.67 60,231.05$      43,692.83$       -$                     -$                     2,246 56150 46,357.22$          120,113.86$               
454$                     95% 132.67 60,231.05$      42,627.15$       -$                     -$                     2,246 56150 45,678.82$          117,636.52$               
454$                     95% 132.67 60,231.05$      41,587.46$       -$                     -$                     2,246 56150 45,010.35$          115,212.99$               
454$                     95% 132.67 60,231.05$      40,573.13$       -$                     -$                     2,246 56150 44,351.66$          112,842.04$               
454$                     95% 132.67 60,231.05$      39,583.55$       -$                     -$                     2,246 56150 43,702.61$          110,522.49$               
454$                     95% 132.67 60,231.05$      38,618.09$       -$                     -$                     2,246 56150 43,063.06$          108,253.19$               
454$                     95% 132.67 60,231.05$      37,676.19$       -$                     -$                     2,246 56150 42,432.87$          106,033.00$               
454$                     95% 132.67 60,231.05$      36,757.26$       -$                     -$                     2,246 56150 41,811.90$          103,860.80$               
454$                     95% 132.67 60,231.05$      35,860.74$       -$                     -$                     2,246 56150 41,200.02$          101,735.53$               
454$                     95% 132.67 60,231.05$      34,986.09$       -$                     -$                     2,246 56150 40,597.09$          99,656.13$                 
454$                     95% 132.67 60,231.05$      34,132.77$       -$                     -$                     2,246 56150 40,002.99$          97,621.56$                 
454$                     95% 132.67 60,231.05$      33,300.26$       -$                     -$                     2,246 56150 39,417.58$          95,630.82$                 
454$                     95% 132.67 60,231.05$      32,488.06$       -$                     -$                     2,246 56150 38,840.74$          93,682.93$                 
454$                     95% 132.67 60,231.05$      31,695.67$       -$                     -$                     2,246 56150 38,272.34$          91,776.91$                 
454$                     95% 132.67 60,231.05$      30,922.60$       -$                     -$                     2,246 56150 37,712.25$          89,911.84$                 
454$                     95% 132.67 60,231.05$      30,168.39$       -$                     -$                     2,246 56150 37,160.37$          88,086.79$                 
454$                     95% 132.67 60,231.05$      29,432.58$       -$                     -$                     2,246 56150 36,616.56$          86,300.87$                 
454$                     95% 132.67 60,231.05$      28,714.71$       -$                     -$                     2,246 56150 36,080.70$          84,553.21$                 
454$                     95% 132.67 60,231.05$      28,014.35$       -$                     -$                     2,246 56150 35,552.69$          82,842.94$                 
454$                     95% 132.67 60,231.05$      27,331.07$       -$                     -$                     2,246 56150 35,032.41$          81,169.24$                 
454$                     95% 132.67 60,231.05$      26,664.46$       -$                     -$                     2,246 56150 34,519.74$          79,531.28$                 
454$                     95% 57.00 25,878.00$      11,176.85$       679,547.72$        411,656.76$        1,165 29125 17,643.36$          458,376.54$               
454$                     95% 57.00 25,878.00$      10,904.24$       -$                     -$                     1,165 29125 17,385.16$          45,752.41$                 
454$                     95% 57.00 25,878.00$      10,638.28$       -$                     -$                     1,165 29125 17,130.74$          44,806.11$                 
454$                     95% 0.00 -$                 -$                  403,410.96$        233,805.92$        864 21600 12,518.77$          261,880.87$               
454$                     95% 0.00 -$                 -$                  -$                     -$                     864 21600 12,335.57$          27,512.33$                 
454$                     95% 0.00 -$                 -$                  -$                     -$                     864 21600 12,155.05$          26,961.65$                 
454$                     95% -$                 -$                  2,271,625.92$     1,259,613.05$     464 11600 6,432.18$            1,279,765.57$            
454$                     95% -$                 -$                  -$                     -$                     464 11600 6,338.05$            19,723.75$                 

-$                 -$                  434,511.87$        233,935.96$        0 0 -$                    233,935.96$               

983,078.26$     2,139,011.69$     1,236,167.90$     

Total financial benefits 11,573,890.77$          

Revenue from agricultural salesAvoided pumping costs for SCWA imported Russian River water
Salvage value of recycled water 
assets
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Benefit Monetization: Social Benefits
Discount rate 2.5%

Project
Years Physical units * $ per unit = Monetized Benefit PV of Benefit Physical units $ per unit = Monetized Benefit PV of Benefit Physical units $ per unit = Monetized Benefit PV of Benefit

Households
HH WTP 
(scaled) Households

HH WTP 
(scaled) Households

HH WTP 
(scaled)

2010 2
2011 3
2012 4 149,515           1.13$        168,741.70$         152,871.65$       
2013 5 149,515           1.13$        168,741.70$         149,143.07$       
2014 6 149,515           1.13$        168,741.70$         145,505.44$       
2015 7 158,852           1.44$        228,900.25$         192,565.82$       4,958             2.76$        13,700.85$           11,526.05$      
2016 8 158,852           1.44$        228,900.25$         187,869.09$       4,958             2.77$        13,754.56$           11,289.00$      
2017 9 158,852           1.44$        228,900.25$         183,286.92$       4,958             2.77$        13,754.56$           11,013.66$      
2018 10 158,852           2.13$        338,329.59$         264,302.53$       9,433 1.43$        13,447.73$          10,505.34$       4,958             2.77$        13,754.56$           10,745.04$      
2019 11 158,852           2.13$        338,329.59$         257,856.13$       9,433 1.43$        13,447.73$          10,249.12$       4,958             2.77$        13,754.56$           10,482.96$      
2020 12 166,268           2.06$        342,106.16$         254,375.05$       9,707 1.43$        13,837.94$          10,289.28$       4,996             2.77$        13,861.18$           10,306.56$      
2021 13 166,268           2.06$        342,106.16$         248,170.78$       9,707 1.42$        13,805.14$          10,014.53$       4,996             2.77$        13,826.69$           10,030.16$      
2022 14 166,268           2.06$        342,106.16$         242,117.83$       9,707 1.42$        13,805.14$          9,770.27$         4,996             2.77$        13,826.69$           9,785.52$        
2023 15 166,268           2.06$        342,106.16$         236,212.52$       9,707 1.42$        13,805.14$          9,531.97$         4,996             2.77$        13,826.69$           9,546.85$        
2024 16 166,268           2.06$        342,106.16$         230,451.24$       9,707 1.42$        13,805.14$          9,299.49$         4,996             2.77$        13,826.69$           9,314.00$        
2025 17 173,540           2.10$        364,275.07$         239,399.78$       9,847 1.42$        14,003.69$          9,203.15$         5,035             2.77$        13,933.05$           9,156.73$        
2026 18 173,540           2.10$        364,275.07$         233,560.76$       9,847 1.41$        13,930.31$          8,931.64$         5,035             2.54$        12,762.51$           8,182.88$        
2027 19 173,540           2.10$        364,275.07$         227,864.15$       9,847 1.41$        13,930.31$          8,713.80$         5,035             2.54$        12,762.51$           7,983.30$        
2028 20 173,540           2.10$        364,275.07$         222,306.49$       9,847 1.41$        13,930.31$          8,501.26$         5,035             2.54$        12,762.51$           7,788.59$        
2029 21 173,540           2.10$        364,275.07$         216,884.38$       9,847 1.41$        13,930.31$          8,293.92$         5,035             2.54$        12,762.51$           7,598.62$        
2030 22 178,631           2.09$        373,914.69$         217,193.83$       9,987 1.41$        14,128.37$          8,206.67$         5,092             2.54$        12,907.65$           7,497.60$        
2031 23 178,631           2.09$        373,914.69$         211,896.42$       9,987 1.41$        14,128.37$          8,006.51$         5,092             2.54$        12,907.65$           7,314.73$        
2032 24 178,631           2.09$        373,914.69$         206,728.21$       9,987 1.41$        14,128.37$          7,811.23$         5,092             2.54$        12,907.65$           7,136.32$        
2033 25 178,631           2.09$        373,914.69$         201,686.06$       9,987 1.41$        14,128.37$          7,620.71$         5,092             2.54$        12,907.65$           6,962.26$        
2034 26 178,631           2.09$        373,914.69$         196,766.89$       9,987 1.41$        14,128.37$          7,434.84$         5,092             2.54$        12,907.65$           6,792.45$        
2035 27 178,631           2.09$        373,914.69$         191,967.70$       9,987 1.41$        14,128.37$          7,253.50$         5,092             2.54$        12,907.65$           6,626.78$        
2036 28 178,631           2.09$        373,914.69$         187,285.56$       9,987 1.41$        14,128.37$          7,076.59$         5,092             2.54$        12,907.65$           6,465.15$        
2037 29 178,631           2.09$        373,914.69$         182,717.62$       9,987 1.41$        14,128.37$          6,903.99$         5,092             2.54$        12,907.65$           6,307.47$        
2038 30 178,631           2.09$        373,914.69$         178,261.09$       9,987 1.41$        14,128.37$          6,735.60$         5,092             2.54$        12,907.65$           6,153.63$        
2039 31 178,631           2.09$        373,914.69$         173,913.26$       9,987 1.41$        14,128.37$          6,571.32$         5,092             2.54$        12,907.65$           6,003.54$        
2040 32 178,631           2.09$        373,914.69$         169,671.47$       9,987 1.41$        14,128.37$          6,411.04$         5,092             2.54$        12,907.65$           5,857.11$        
2041 33 178,631           2.09$        373,914.69$         165,533.14$       9,987 1.41$        14,128.37$          6,254.67$         5,092             2.54$        12,907.65$           5,714.25$        
2042 34 178,631           1.21$        216,650.78$         93,572.63$         9,987 1.41$        14,128.37$          6,102.12$         5,092             2.54$        12,907.65$           5,574.88$        
2043 35 178,631           1.21$        216,650.78$         91,290.37$         9,987 1.41$        14,128.37$          5,953.29$         5,092             2.54$        12,907.65$           5,438.91$        
2044 36 178,631           1.21$        216,650.78$         89,063.78$         9,987 1.41$        14,128.37$          5,808.09$         5,092             2.54$        12,907.65$           5,306.25$        
2045 37 178,631           0.93$        166,024.73$         66,587.05$         9,987 1.41$        14,128.37$          5,666.42$         -$          -$                     -$                 
2046 38 178,631           0.93$        166,024.73$         64,962.97$         9,987 1.41$        14,128.37$          5,528.22$         -$          -$                     -$                 
2047 39 178,631           0.93$        166,024.73$         63,378.51$         9,987 1.41$        14,128.37$          5,393.38$         -$          -$                     -$                 
2048 40 178,631           0.37$        66,639.68$           24,818.66$         -$          -$                     -$                  -$          -$                     -$                 
2049 41 178,631           0.37$        66,639.68$           24,213.33$         -$          -$                     -$                  -$          -$                     -$                 
2050 42 -$          -$                     -$                   -$          -$                     -$                  -$          -$                     -$                 

6,686,252.20$    234,041.97$     239,901.28$    

Increased supply reliability for SCWA Increased supply reliability for Valley of the Moon Increased supply reliability for City of Sonoma 
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Physical units * $ per unit = Monetized Benefit PV of Benefit Physical units * $ per unit = Monetized Benefit PV of Benefit

RW Alignment 
1A (AF)

RW Alignment 
1B (AF)

RW Alignment 2 
(AF)

RW Alignment 3 
(AF) Total RW (AF)

Fertilizer savings 
(per AF) RW water (AF)

Fertilizer savings 
(per AF)

-                    
-                    

1,081 1,081                40.54$               43,818.62$           39,697.51$      
1,081 1,081                40.54$               43,818.62$           38,729.28$      
1,081 1,081                40.54$               43,818.62$           37,784.66$      
1,081 301 1,382                40.54$               56,019.74$           47,127.46$      
1,081 301 1,382                40.54$               56,019.74$           45,978.01$      
1,081 301 1,382                40.54$               56,019.74$           44,856.59$      
1,081 400 301 1,782                40.54$               72,233.84$           56,428.96$      286 40.54$               11,593.09$           9,056.50$        
1,081 400 301 1,782                40.54$               72,233.84$           55,052.65$      286 40.54$               11,593.09$           8,835.61$        
1,081 400 301 464                   2,246                40.54$               91,042.21$           67,694.97$      286 40.54$               11,593.09$           8,620.11$        
1,081 400 301 464                   2,246                40.54$               91,042.21$           66,043.87$      286 40.54$               11,593.09$           8,409.86$        
1,081 400 301 464                   2,246                40.54$               91,042.21$           64,433.05$      286 40.54$               11,593.09$           8,204.74$        
1,081 400 301 464                   2,246                40.54$               91,042.21$           62,861.51$      286 40.54$               11,593.09$           8,004.63$        
1,081 400 301 464                   2,246                40.54$               91,042.21$           61,328.30$      286 40.54$               11,593.09$           7,809.39$        
1,081 400 301 464                   2,246                40.54$               91,042.21$           59,832.49$      286 40.54$               11,593.09$           7,618.92$        
1,081 400 301 464                   2,246                40.54$               91,042.21$           58,373.16$      286 40.54$               11,593.09$           7,433.09$        
1,081 400 301 464                   2,246                40.54$               91,042.21$           56,949.42$      286 40.54$               11,593.09$           7,251.80$        
1,081 400 301 464                   2,246                40.54$               91,042.21$           55,560.41$      286 40.54$               11,593.09$           7,074.92$        
1,081 400 301 464                   2,246                40.54$               91,042.21$           54,205.28$      286 40.54$               11,593.09$           6,902.36$        
1,081 400 301 464                   2,246                40.54$               91,042.21$           52,883.20$      286 40.54$               11,593.09$           6,734.01$        
1,081 400 301 464                   2,246                40.54$               91,042.21$           51,593.37$      286 40.54$               11,593.09$           6,569.77$        
1,081 400 301 464                   2,246                40.54$               91,042.21$           50,334.99$      286 40.54$               11,593.09$           6,409.53$        
1,081 400 301 464                   2,246                40.54$               91,042.21$           49,107.31$      286 40.54$               11,593.09$           6,253.20$        
1,081 400 301 464                   2,246                40.54$               91,042.21$           47,909.57$      286 40.54$               11,593.09$           6,100.68$        
1,081 400 301 464                   2,246                40.54$               91,042.21$           46,741.04$      286 40.54$               11,593.09$           5,951.89$        
1,081 400 301 464                   2,246                40.54$               91,042.21$           45,601.02$      286 40.54$               11,593.09$           5,806.72$        
1,081 400 301 464                   2,246                40.54$               91,042.21$           44,488.80$      286 40.54$               11,593.09$           5,665.09$        
1,081 400 301 464                   2,246                40.54$               91,042.21$           43,403.71$      286 40.54$               11,593.09$           5,526.92$        
1,081 400 301 464                   2,246                40.54$               91,042.21$           42,345.08$      286 40.54$               11,593.09$           5,392.12$        
1,081 400 301 464                   2,246                40.54$               91,042.21$           41,312.27$      286 40.54$               11,593.09$           5,260.60$        
1,081 400 301 464                   2,246                40.54$               91,042.21$           40,304.66$      286 40.54$               11,593.09$           5,132.29$        

400 301 464                   1,165                40.54$               47,223.58$           20,396.12$      286 40.54$               11,593.09$           5,007.12$        
400 301 464                   1,165                40.54$               47,223.58$           19,898.65$      286 40.54$               11,593.09$           4,884.99$        
400 301 464                   1,165                40.54$               47,223.58$           19,413.32$      286 40.54$               11,593.09$           4,765.84$        
400 464                   864                   40.54$               35,022.47$           14,046.36$      286 40.54$               11,593.09$           4,649.60$        
400 464                   864                   40.54$               35,022.47$           13,703.76$      286 40.54$               11,593.09$           4,536.20$        
400 464                   864                   40.54$               35,022.47$           13,369.53$      286 40.54$               11,593.09$           4,425.56$        

464                   464                   40.54$               18,808.36$           7,004.81$        
464                   464                   40.54$               18,808.36$           6,833.96$        

1,643,629.12$ 194,294.08$    

Savings in fertilizer usage for golf course usesSavings in fertilizer usage for agricultural users
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Physical units * $ per unit = Monetized Benefit PV of Benefit Physical units * $ per unit = Monetized Benefit PV of Benefit

RW Alignment 
1A (AF)

RW Alignment 
1B (AF)

RW Alignment 2 
(AF)

RW Alignment 3 
(AF)

Total muni RW 
use (AF)

Fertilizer 
savings (per AF)

Annual pumping cost 
- Alignment 1A ($/yr)

Annual pumping cost 
- Alignment 1B ($/yr)

Annual pumping 
cost - Alignment 2 
($/yr)

Annual pumping 
cost - Alignment 
3 ($/yr) Total PV benefits

-$                           
-$                           

14 14 40.54$              567.49$                514.12$           168.17$                   168.17$                152.35$             193,235.63$              
14 14 40.54$              567.49$                501.58$           168.17$                   168.17$                148.64$             188,522.57$              
14 14 40.54$              567.49$                489.35$           168.17$                   168.17$                145.01$             183,924.46$              
14 138 152 40.54$              6,161.36$             5,183.34$        168.17$                   64.06$                   232.23$                195.37$             256,598.03$              
14 138 152 40.54$              6,161.36$             5,056.92$        168.17$                   64.06$                   232.23$                190.61$             250,383.63$              
14 138 152 40.54$              6,161.36$             4,933.58$        168.17$                   64.06$                   232.23$                185.96$             244,276.71$              
14 66 138 218 40.54$              8,836.69$             6,903.21$        168.17$                   1,662.47$                64.06$                   1,894.71$             1,480.14$          359,421.73$              
14 66 138 218 40.54$              8,836.69$             6,734.84$        168.17$                   1,662.47$                64.06$                   1,894.71$             1,444.04$          350,655.35$              
14 66 138 0 218 40.54$              8,836.69$             6,570.57$        168.17$                   1,662.47$                64.06$                   1,040.41$          2,935.11$             2,182.42$          360,038.96$              
14 66 138 0 218 40.54$              8,836.69$             6,410.31$        168.17$                   1,662.47$                64.06$                   1,040.41$          2,935.11$             2,129.19$          351,208.71$              
14 66 138 0 218 40.54$              8,836.69$             6,253.96$        168.17$                   1,662.47$                64.06$                   1,040.41$          2,935.11$             2,077.26$          342,642.64$              
14 66 138 0 218 40.54$              8,836.69$             6,101.43$        168.17$                   1,662.47$                64.06$                   1,040.41$          2,935.11$             2,026.60$          334,285.51$              
14 66 138 0 218 40.54$              8,836.69$             5,952.61$        168.17$                   1,662.47$                64.06$                   1,040.41$          2,935.11$             1,977.17$          326,132.20$              
14 66 138 0 218 40.54$              8,836.69$             5,807.43$        168.17$                   1,662.47$                64.06$                   1,040.41$          2,935.11$             1,928.94$          332,947.44$              
14 66 138 0 218 40.54$              8,836.69$             5,665.78$        168.17$                   1,662.47$                64.06$                   1,040.41$          2,935.11$             1,881.90$          324,029.21$              
14 66 138 0 218 40.54$              8,836.69$             5,527.59$        168.17$                   1,662.47$                64.06$                   1,040.41$          2,935.11$             1,836.00$          316,126.06$              
14 66 138 0 218 40.54$              8,836.69$             5,392.77$        168.17$                   1,662.47$                64.06$                   1,040.41$          2,935.11$             1,791.22$          308,415.67$              
14 66 138 0 218 40.54$              8,836.69$             5,261.24$        168.17$                   1,662.47$                64.06$                   1,040.41$          2,935.11$             1,747.53$          300,893.34$              
14 66 138 0 218 40.54$              8,836.69$             5,132.92$        168.17$                   1,662.47$                64.06$                   1,040.41$          2,935.11$             1,704.90$          299,353.14$              
14 66 138 0 218 40.54$              8,836.69$             5,007.73$        168.17$                   1,662.47$                64.06$                   1,040.41$          2,935.11$             1,663.32$          292,051.84$              
14 66 138 0 218 40.54$              8,836.69$             4,885.59$        168.17$                   1,662.47$                64.06$                   1,040.41$          2,935.11$             1,622.75$          284,928.63$              
14 66 138 0 218 40.54$              8,836.69$             4,766.43$        168.17$                   1,662.47$                64.06$                   1,040.41$          2,935.11$             1,583.17$          277,979.15$              
14 66 138 0 218 40.54$              8,836.69$             4,650.17$        168.17$                   1,662.47$                64.06$                   1,040.41$          2,935.11$             1,544.56$          271,199.17$              
14 66 138 0 218 40.54$              8,836.69$             4,536.75$        168.17$                   1,662.47$                64.06$                   1,040.41$          2,935.11$             1,506.89$          264,584.56$              
14 66 138 0 218 40.54$              8,836.69$             4,426.10$        168.17$                   1,662.47$                64.06$                   1,040.41$          2,935.11$             1,470.13$          258,131.28$              
14 66 138 0 218 40.54$              8,836.69$             4,318.15$        168.17$                   1,662.47$                64.06$                   1,040.41$          2,935.11$             1,434.28$          251,835.39$              
14 66 138 0 218 40.54$              8,836.69$             4,212.83$        168.17$                   1,662.47$                64.06$                   1,040.41$          2,935.11$             1,399.29$          245,693.06$              
14 66 138 0 218 40.54$              8,836.69$             4,110.07$        168.17$                   1,662.47$                64.06$                   1,040.41$          2,935.11$             1,365.17$          239,700.55$              
14 66 138 0 218 40.54$              8,836.69$             4,009.83$        168.17$                   1,662.47$                64.06$                   1,040.41$          2,935.11$             1,331.87$          233,854.20$              
14 66 138 0 218 40.54$              8,836.69$             3,912.03$        168.17$                   1,662.47$                64.06$                   1,040.41$          2,935.11$             1,299.38$          228,150.43$              

66 138 0 204 40.54$              8,269.19$             3,571.51$        1,662.47$                64.06$                   1,040.41$          2,766.95$             1,195.06$          135,419.43$              
66 138 0 204 40.54$              8,269.19$             3,484.40$        1,662.47$                64.06$                   1,040.41$          2,766.95$             1,165.91$          132,116.52$              
66 138 0 204 40.54$              8,269.19$             3,399.41$        1,662.47$                64.06$                   1,040.41$          2,766.95$             1,137.47$          128,894.17$              
66 0 66 40.54$              2,675.33$             1,072.99$        1,662.47$                1,040.41$          2,702.88$             1,084.04$          93,106.46$                
66 0 66 40.54$              2,675.33$             1,046.82$        1,662.47$                1,040.41$          2,702.88$             1,057.60$          90,835.57$                
66 0 66 40.54$              2,675.33$             1,021.28$        1,662.47$                1,040.41$          2,702.88$             1,031.80$          88,620.07$                

0 0 40.54$              -$                     -$                 1,040.41$          1,040.41$             387.48$             32,210.95$                
0 0 40.54$              -$                     -$                 1,040.41$          1,040.41$             378.03$             31,425.32$                

-$                           

156,825.63$    48,883.44$        

Total social benefits 9,203,827.71$           

Avoided  pumping costs for agricultural usersSavings in fertilizer for usage for municipal irrigation users
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Benefit Monetization: Environmental Benefits Population set
1

Discount rate 2.5% Adjustment for outside service area
0.93

Project

Years Physical units * $ per unit = Physical units $ per unit =
% of total 
project flow

Monetized 
benefit PV of Benefit

households $ per HH households $ per HH
2010 2
2011 3
2012 4 163,518 2.08 834,876 1.93 40% 778,486$          705,269$           
2013 5 163,518 2.08 834,876 1.93 40% 778,486$          688,068$           
2014 6 163,518 2.08 834,876 1.93 40% 778,486$          671,286$           
2015 7 173,243 2.08 887,243 1.93 56% 1,158,380$       974,505$           
2016 8 173,243 2.08 887,243 1.93 56% 1,158,380$       950,737$           
2017 9 173,243 2.08 887,243 1.93 56% 1,158,380$       927,548$           
2018 10 173,243 2.08 887,243 1.93 83% 1,726,244$       1,348,539$        
2019 11 173,243 2.08 887,243 1.93 83% 1,726,244$       1,315,648$        
2020 12 180,971 2.08 941,929 1.93 100% 2,198,486$       1,634,697$        
2021 13 180,971 2.08 941,929 1.93 100% 2,198,486$       1,594,827$        
2022 14 180,971 2.08 941,929 1.93 100% 2,198,486$       1,555,929$        
2023 15 180,971 2.08 941,929 1.93 100% 2,198,486$       1,517,979$        
2024 16 180,971 2.08 941,929 1.93 100% 2,198,486$       1,480,955$        
2025 17 188,421 2.08 1,006,107 1.93 100% 2,338,129$       1,536,607$        
2026 18 188,421 2.08 1,006,107 1.93 100% 2,338,129$       1,499,129$        
2027 19 188,421 2.08 1,006,107 1.93 100% 2,338,129$       1,462,565$        
2028 20 188,421 2.08 1,006,107 1.93 100% 2,338,129$       1,426,892$        
2029 21 188,421 2.08 1,006,107 1.93 100% 2,338,129$       1,392,090$        
2030 22 193,710 2.08 1,076,107 1.93 100% 2,484,538$       1,443,180$        
2031 23 193,710 2.08 1,076,107 1.93 100% 2,484,538$       1,407,981$        
2032 24 193,710 2.08 1,076,107 1.93 100% 2,484,538$       1,373,640$        
2033 25 193,710 2.08 1,076,107 1.93 100% 2,484,538$       1,340,136$        
2034 26 193,710 2.08 1,076,107 1.93 100% 2,484,538$       1,307,450$        
2035 27 193,710 2.08 1,076,107 1.93 100% 2,484,538$       1,275,561$        
2036 28 193,710 2.08 1,076,107 1.93 100% 2,484,538$       1,244,450$        
2037 29 193,710 2.08 1,076,107 1.93 100% 2,484,538$       1,214,097$        
2038 30 193,710 2.08 1,076,107 1.93 100% 2,484,538$       1,184,485$        
2039 31 193,710 2.08 1,076,107 1.93 100% 2,484,538$       1,155,595$        
2040 32 193,710 2.08 1,076,107 1.93 100% 2,484,538$       1,127,410$        
2041 33 193,710 2.08 1,076,107 1.93 100% 2,484,538$       1,099,912$        
2042 34 193,710 2.08 1,076,107 1.93 60% 1,495,240$       645,802$           
2043 35 193,710 2.08 1,076,107 1.93 60% 1,495,240$       630,051$           
2044 36 193,710 2.08 1,076,107 1.93 60% 1,495,240$       614,684$           
2045 37 193,710 2.08 1,076,107 1.93 44% 1,098,617$       440,619$           
2046 38 193,710 2.08 1,076,107 1.93 44% 1,098,617$       429,872$           
2047 39 193,710 2.08 1,076,107 1.93 44% 1,098,617$       419,388$           
2048 40 193,710 2.08 1,076,107 1.93 17% 419,209$          156,126$           
2049 41 193,710 2.08 1,076,107 1.93 17% 419,209$          152,318$           
2050 42

Total environmental benefits 41,346,027$     

SCWA WTP for increased 
streamflows for T&E fish

Non-SCWA Surrounding 
Counties WTP
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Cost Monetization
Discount rate 2.50%
Capital escalation 1.00%

Project Total PV
Year Capital Costs PV Capital Costs O&M Costs PV O&M Costs Other Costs PV Other Costs Project Costs

2009 1 $0 -$                      -$                     -$                  -$                  -$                 -$                               
2010 2 $3,363,900 3,266,165$           -$                     -$                  50,000.00$       47,591$           3,313,756$                    
2011 3 $7,849,100 7,509,524$           -$                     -$                  -$                  -$                 7,509,524$                    
2012 4 $665,600 627,485$              159,870.00$        144,834$           87,500.00$       79,271$           851,590$                       
2013 5 $2,995,200 2,782,360$           159,870.00$        141,302$           37,500.00$       33,145$           2,956,807$                    
2014 6 $2,995,200 2,741,643$           159,870.00$        137,855$           37,500.00$       32,336$           2,911,834$                    
2015 7 $3,748,200 3,380,690$           254,694.00$        214,265$           125,000.00$     105,158$         3,700,113$                    
2016 8 $16,866,900 14,990,473$         254,694.00$        209,039$           75,000.00$       61,556$           15,261,068$                  
2017 9 $16,866,900 14,771,100$         254,694.00$        203,941$           75,000.00$       60,055$           15,035,096$                  
2018 10 $2,150,700 1,855,901$           409,606.00$        319,984$           162,500.00$     126,945$         2,302,830$                    
2019 11 $5,018,300 4,267,065$           409,606.00$        312,179$           112,500.00$     85,741$           4,664,985$                    
2020 12 $0 -$                      514,470.00$        382,537$           150,000.00$     111,533$         494,071$                       
2021 13 $0 -$                      514,470.00$        373,207$           150,000.00$     108,813$         482,020$                       
2022 14 $0 -$                      514,470.00$        364,104$           150,000.00$     106,159$         470,263$                       
2023 15 $0 -$                      514,470.00$        355,224$           150,000.00$     103,570$         458,794$                       
2024 16 $0 -$                      514,470.00$        346,560$           150,000.00$     101,044$         447,604$                       
2025 17 $0 -$                      514,470.00$        338,107$           150,000.00$     98,579$           436,686$                       
2026 18 $0 -$                      514,470.00$        329,861$           150,000.00$     96,175$           426,036$                       
2027 19 $0 -$                      514,470.00$        321,815$           150,000.00$     93,829$           415,644$                       
2028 20 $0 -$                      514,470.00$        313,966$           150,000.00$     91,541$           405,507$                       
2029 21 $0 -$                      514,470.00$        306,308$           150,000.00$     89,308$           395,616$                       
2030 22 $0 -$                      514,470.00$        298,837$           150,000.00$     87,130$           385,967$                       
2031 23 $0 -$                      514,470.00$        291,549$           150,000.00$     85,005$           376,553$                       
2032 24 $0 -$                      514,470.00$        284,438$           150,000.00$     82,931$           367,369$                       
2033 25 $0 -$                      514,470.00$        277,500$           150,000.00$     80,909$           358,409$                       
2034 26 $0 -$                      514,470.00$        270,732$           150,000.00$     78,935$           349,667$                       
2035 27 $0 -$                      514,470.00$        264,129$           150,000.00$     77,010$           341,139$                       
2036 28 $0 -$                      514,470.00$        257,687$           150,000.00$     75,132$           332,818$                       
2037 29 $0 -$                      514,470.00$        251,402$           150,000.00$     73,299$           324,701$                       
2038 30 $0 -$                      514,470.00$        245,270$           150,000.00$     71,511$           316,781$                       
2039 31 $0 -$                      514,470.00$        239,288$           150,000.00$     69,767$           309,055$                       
2040 32 $0 -$                      514,470.00$        233,451$           150,000.00$     68,066$           301,517$                       
2041 33 $0 -$                      514,470.00$        227,757$           150,000.00$     66,405$           294,163$                       
2042 34 $0 -$                      354,600.00$        153,154$           150,000.00$     64,786$           217,939$                       
2043 35 $0 -$                      354,600.00$        149,418$           112,500.00$     47,404$           196,822$                       
2044 36 $0 -$                      354,600.00$        145,774$           112,500.00$     46,248$           192,022$                       
2045 37 $0 -$                      259,776.00$        104,188$           112,500.00$     45,120$           149,308$                       
2046 38 $0 -$                      259,776.00$        101,646$           75,000.00$       29,346$           130,993$                       
2047 39 $0 -$                      259,776.00$        99,167$             75,000.00$       28,631$           127,798$                       
2048 40 $0 -$                      104,864.00$        39,055$             75,000.00$       27,932$           66,987$                         
2049 41 $0 -$                      104,864.00$        38,102$             37,500.00$       13,626$           51,728$                         
2050 42 $0 -$                      -$                     -$                  37,500.00$       13,293$            13,293$                         

56,192,405.60$    9,087,631.82$   2,864,833.80$ 68,144,871.22$            

Project Costs
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Summary of Benefits and Costs

Benefit-Cost Summary for Source Water Protection Project (Millions of Dollars)
Present Value1 Stakeholder Accruing Cost or Benefit

Costs – Total 
Capital and O&M costs 68.14 Utilities
Monetized Benefits
Avoided wastewater storage costs 5.37 SVCSD
Avoided effluent conveyance costs 1.77 SVCSD
Avoided costs SCWA Russian River & ground water 1.04 SCWA
Avoided costs VOMWD groundwater 0.01 VOMWD
Avoided costs City of Sonoma groundwater 0.02 City of Sonoma
Salvage value for remaining reclaimed water assets 2.14 SCWA, VOMWD, City, SVCSD
Revenue from RW sales to new ag users 1.24 SCWA
Increased water supply reliability SCWA 6.69 SCWA
Increased water supply reliability VOMWD 0.23 VOMWD
Increased water supply reliability City of Sonoma 0.24 City of Sonoma
Avoided fertilizer costs for municipal irrigation users 0.35 Municipal irrigation users
Avoided fertilizer costs for agricultural users 1.64 Agricultural users
Avoided pumping costs for agricultural users 0.05 Agricultural users
Enhanced riparian habitat for salmon and steelhead 41.35 Public

Total Monetizable Benefits $62.1

Qualitative Benefits and Costs Relative Magnitude*
Avoided increased groundwater pumping costs + SCWA, VOMWD, City, Ag users
Source water protection for water providers + SCWA, VOMWD, City
Enhanced downstream water bodies from increased streamflow in + Public

Benefit to riparian and aquatic species from increased streamflow + Public
Reduced seawater intrusion + Public
Increased in-stream and near-stream recreation + Public
Water projects leveraging other community projects ++ SCWA, VOMWD, City, SVCSD
Local control over water resources ++ SCWA, VOMWD, City
Increased demonstration of "green ethic" ++ SCWA, VOMWD, City, SVCSD
Aesthetic values, including fountains with recycled water ++ SCWA, VOMWD, City
Increased reliability for agricultural users (supply and WQ) ++ Agricultural users
Short-term construction impacts – Public
Public perception of recycled water use by agricultural users + Agricultural users
Public perception of recycled water use by muncipal users – – Municipal users
Total Net Benefits (Monetizable Benefits – Costs) -$6.0

M  = Millions
1 Assume 2.5% real discount rate and 30-year project life for each alignment
* Magnitude of effect on net benefits:
++   = Likely to increase net benefits significantly.
+     = Likely to increase net benefits relative to quantified estimates.
U     = Uncertain effect on net benefits relative to quantified estimates 
–    = Likely to decrease net benefits
– –  = Likely to decrease benefits signficantly

(allocation between the 4 stakeholders of salvage value based three iterations of calculations using 'share of 
benefits, agencies only' percentages as shown below )
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Individual Agency Perspectives

SCWA
Benefits
Avoided costs SCWA Russian River & ground water 1.04
Increased water supply reliability SCWA 6.69
Revenues from RW sale to agricultural users 1.24
Salvage value for remaining reclaimed water assets 1.15 0.5395, 0.448
Avoided increased groundwater pumping costs +
Source water protection for water providers +
Water projects leveraging other community projects ++
Local control over water resources ++
Increased demonstration of "green ethic" ++
Aesthetic values, including fountains with recycled water ++

Total Monetized Benefits $10.12 Preliminary Share of Benefits

Stakeholder Share
Non-public 

Share
Agencies only 

share
City of Sonoma SCWA 16.28% 48.68% 53.99%
Benefits City of Sonoma 0.46% 1.39% 1.54%
Avoided costs City of Sonoma groundwater 0.02 VOMWD 0.44% 1.33% 1.47%
Increased water supply reliability City of Sonoma 0.24 SVCSD 12.96% 38.76% 42.99%
Salvage value for remaining reclaimed water assets 0.03 0.0157, 0.0128 Agricultural users* 2.72% 8.15%
Avoided increased groundwater pumping costs + Municipal irrig users 0.57% 1.69%
Source water protection for water providers + Public 66.55%
Water projects leveraging other community projects ++
Local control over water resources ++ * Ag users share is under-estimated because increased ag reliability
Increased demonstration of "green ethic" ++ could not be monetized (will likely examine this with sensitivity analysis)
Aesthetic values, including fountains with recycled water ++

Total Monetized Benefits $0.29

Valley of the Moon Water District
Benefits
Avoided costs VOMWD groundwater 0.01
Increased water supply reliability VOMWD 0.23
Salvage value for remaining reclaimed water assets 0.03 0.015, 0.011
Avoided increased groundwater pumping costs +
Source water protection for water providers +
Water projects leveraging other community projects ++
Local control over water resources ++
Increased demonstration of "green ethic" ++
Aesthetic values, including fountains with recycled water ++

Total Monetized Benefits $0.28
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Sonoma Valley County Sanitation District
Avoided wastewater storage costs 5.37
Avoided effluent conveyance costs 1.77
Salvage value for remaining reclaimed water assets 0.92 0.4297, 0.5282
Water projects leveraging other community projects ++
Increased demonstration of "green ethic" ++

Total Monetized Benefits $8.05

Agricultural users
Avoided fertilizer costs for agricultural users 1.64
Avoided pumping costs for agricultural users 0.05
Public perception of recycled water use by agricultural users +
Increased reliability for agricultural users (supply and WQ) ++

Total Monetized Benefits $1.69

Municipal Irrigation users
Avoided fertilizer costs for municipal irrigation users 0.35
Public perception of recycled water use by muncipal users – –

Total Monetized Benefits $0.35
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Omissions, Biases and Uncertainties Five point scale:
++ = Likely to increase net benefits relative to quantified estimates.

+ = Likely to increase net benefits relative to quantified estimates
U = Uncertain, could be + or -.
–  = Likely to decrease benefits.

– – = Likely to decrease net benefits significantly.

Benefit or cost category
Likely Impact on Net 

Benefits Comment

Enhanced riparian habitat for salmon 
and steelhead +

There are several factors affecting this benefit: 1)The value used per 
household for enhanced riparian habitat for salmon and steelhead was 
the low end of the range of values from the literature. The value was 
adjusted downward to $2.08 per household based on the fact that most 
studies are based on a doubling of stream flow, and to account for the 
fact that there are other determinants of fishery health than the increase 
in stream flow and decrease in water temperature that will result from the 
project. Flow increases from the project were compared to average 
annual flows at the stream gauge at the northernmost extent of the 
project. The adjusted WTP value is lower ($1.58 per household) if 
compared to flows into San Pablo Bay. 2) The literature shows that even 
if they do not reside in the immediate area, the members of the public 
have non-use value for stream flow increases that enhance steelhead 
and salmon populations. Those across the country were shown to have 
approximately 80% of the value of those in the immediate project area 
(Loomis, 1996). We only assigned WTP value to residents of Sonoma Cou

Increased reliability for agricultural water 
users (water supply and water quality) ++

Values for increased reliability of agricultural water use could not be 
monetized with the information available. However, it is believed that 
agricultural users will gain significant water quantity and water quality 
benefits. Use of recycled water will remove uncertainty for agricultural 
users about rights to local creek water and uncertainty over future 
management of groundwater in the basin. Use of recycled water also will 
allow ag users to replace groundwater that has high levels of boron in 
some locations. High boron level in irrigation water is toxic to grapes and 
prevents grape growth in young vines.

Revenue for recycled water delivery to 
agricultural customers +

Revenue from recycled water sales is counted as a benefit in benefit-cost 
analyses if the revenue is from customers that did not purchase water 
that is offset without the project from the supplier. Projected agricultural 
customers would be new customers for SCWA. The contracts between 
SCWA and agricultural customers state that the minimum price per AF to 
be charged for recycled water delivery is $25. This minimum value is 
used in this analysis. However, the existing contracts state that this value 
could be higher.
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Reliability Calculations - SCWA

Assumptions
Discount rate 2.5%
Persons per household 2.55

Water Supply Sources 2010 2015 2020 2025 2030 Contractor/Other customers 2005 2010 2015 2020 2025 2030
Wholesale Provider 0 0 0 0 0 City of Cotati 7,105 7,453 7,800 8,100 8,400 8,500
Agency produced groundwater 3870 3870 3870 3870 3870 North Marin Water District 58,816 60,674 64,072 66,271 67,569 68,669
Agency surface diversions 75000 75000 101000 101000 101000 City of Petaluma 57,277 64,000 69,000 70,390 74,000 74,000
Transfers in or out 0 0 0 0 0 City of Rohnert 41,640 43,764 45,997 48,343 49,740 49,740
Exchanges in or out 0 0 0 0 0 City of Santa Rosa 153,790 165,535 176,627 187,067 197,507 206,294
Recycled water (projected use) 0 0 0 0 0 Town of Windsor 22,909 25,409 26,409 27,809 28,809 31,339
Desalination               0 0 0 0 0 California American Water Company 8,295 8,562 8,829 9,096 9,228 9,370
Other 0 0 0 0 0 Forestville Water District 2,166 2,266 2,367 2,467 2,558 2,649

7,633 9,865 6,503 3,414 2,887 Kenwood 999 1,031 1,062 1,094 1,115 1,132

818 1,673 2,507 3,343 4,183 Lawndale 312 331 350 369 415 432

Total 87,321        90,408         113,880      111,627    111,940      Penngrove 1,655 2,238 2,559 2,977 3,185 3,385
Source: SCWA UWMP Total 354,964 381,263 405,072 423,983 442,526 455,510

Source: SCWA UWMP

Contractors and other customers local 
supply, including groundwater
Contractors and other customers 
recycled water
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Project year Population Households
WTP per 
household

RW Water 
Supply

Total supply 
(AFY) RW water % of existing supply

Scaled WTP 
per hh

Scaled WTP 
(total benefit) PV of benefit

2010 2 381,263 149,515 90 0 87,321        -                                                         -               -                    -                  
2011 3 381,263 149,515 90 0 87,321        -                                                         -               -                    -                  
2012 4 381,263 149,515 90 1,095 87,321        0.013                                                     1.129           168,741.70       152,871.65     
2013 5 381,263 149,515 90 1,095 87,321        0.013                                                     1.129           168,741.70       149,143.07     
2014 6 381,263 149,515 90 1,095 87,321        0.013                                                     1.129           168,741.70       145,505.44     
2015 7 405,072 158,852 90 1,448 90,408        0.016                                                     1.441           228,900.25       192,565.82     
2016 8 405,072 158,852 90 1,448 90,408        0.016                                                     1.441           228,900.25       187,869.09     
2017 9 405,072 158,852 90 1,448 90,408        0.016                                                     1.441           228,900.25       183,286.92     
2018 10 405,072 158,852 90 2,140 90,408        0.024                                                     2.130           338,329.59       264,302.53     
2019 11 405,072 158,852 90 2,140 90,408        0.024                                                     2.130           338,329.59       257,856.13     
2020 12 423,983 166,268 90 2,604 113,880      0.023                                                     2.058           342,106.16       254,375.05     
2021 13 423,983 166,268 90 2,604 113,880      0.023                                                     2.058           342,106.16       248,170.78     
2022 14 423,983 166,268 90 2,604 113,880      0.023                                                     2.058           342,106.16       242,117.83     
2023 15 423,983 166,268 90 2,604 113,880      0.023                                                     2.058           342,106.16       236,212.52     
2024 16 423,983 166,268 90 2,604 113,880      0.023                                                     2.058           342,106.16       230,451.24     
2025 17 442,526 173,540 90 2,604 111,627      0.023                                                     2.099           364,275.07       239,399.78     
2026 18 442,526 173,540 90 2,604 111,627      0.023                                                     2.099           364,275.07       233,560.76     
2027 19 442,526 173,540 90 2,604 111,627      0.023                                                     2.099           364,275.07       227,864.15     
2028 20 442,526 173,540 90 2,604 111,627      0.023                                                     2.099           364,275.07       222,306.49     
2029 21 442,526 173,540 90 2,604 111,627      0.023                                                     2.099           364,275.07       216,884.38     
2030 22 455,510 178,631 90 2,604 111,940      0.023                                                     2.093           373,914.69       217,193.83     
2031 23 455,510 178,631 90 2,604 111,940      0.023                                                     2.093           373,914.69       211,896.42     
2032 24 455,510 178,631 90 2,604 111,940      0.023                                                     2.093           373,914.69       206,728.21     
2033 25 455,510 178,631 90 2,604 111,940      0.023                                                     2.093           373,914.69       201,686.06     
2034 26 455,510 178,631 90 2,604 111,940      0.023                                                     2.093           373,914.69       196,766.89     
2035 27 455,510 178,631 90 2,604 111,940      0.023                                                     2.093           373,914.69       191,967.70     
2036 28 455,510 178,631 90 2,604 111,940      0.023                                                     2.093           373,914.69       187,285.56     
2037 29 455,510 178,631 90 2,604 111,940      0.023                                                     2.093           373,914.69       182,717.62     
2038 30 455,510 178,631 90 2,604 111,940      0.023                                                     2.093           373,914.69       178,261.09     
2039 31 455,510 178,631 90 2,604 111,940      0.023                                                     2.093           373,914.69       173,913.26     
2040 32 455,510 178,631 90 2,604 111,940      0.023                                                     2.093           373,914.69       169,671.47     
2041 33 455,510 178,631 90 2,604 111,940      0.023                                                     2.093           373,914.69       165,533.14     
2042 34 455,510 178,631 90 1,509 111,940      0.013                                                     1.213           216,650.78       93,572.63       
2043 35 455,510 178,631 90 1,509 111,940      0.013                                                     1.213           216,650.78       91,290.37       
2044 36 455,510 178,631 90 1,509 111,940      0.013                                                     1.213           216,650.78       89,063.78       
2045 37 455,510 178,631 90 1,156 111,940      0.010                                                     0.929           166,024.73       66,587.05       
2046 38 455,510 178,631 90 1,156 111,940      0.010                                                     0.929           166,024.73       64,962.97       
2047 39 455,510 178,631 90 1,156 111,940      0.010                                                     0.929           166,024.73       63,378.51       
2048 40 455,510 178,631 90 464 111,940      0.004                                                     0.373           66,639.68         24,818.66       
2049 41 455,510 178,631 90 464 111,940      0.004                                                     0.373           66,639.68         24,213.33       

6,686,252.20  
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Reliability Calculations - Valley of the Moon

Assumptions
Discount rate 2.5%
Persons per household 2.55

Water Supply Sources 2010 2015 2020 2025 2030 Population estimates 
Sonoma County Water Agency 3312 3185 3360 3488 3,729 2005 22,665
Supplier produced groundwater 436 566 428 309 83 2010 23,359 694
Supplier surface diversions 0 0 0 0 0 2015 24,055 696
Transfers in or out 0 0 0 0 0 2020 24,753 698
Exchanges in or out 0 0 0 0 0 2025 25,109 356
Recycled water (projected use) 0 0 0 0 5 2030 25,466 357
Desalination               0 0 0 0 0
Other 0 0 0 0 0
Total 3,748          3,751             3,788             3,797             3,817             
Source: Valley of the Moon 
UWMP

Source: Valley of the Moon UWMP from Sonoma County  
General Plan (Draft)
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Project year Population Households
WTP per 
household

RW Water 
Supply (AFY)

Total supply 
(AFY)

RW water % of 
existing supply

Scaled WTP 
(per hht)

Scaled WTP 
(benefit) PV of benefit

2010 2 23,359 9,160 90 3,748             -                   -                   -                 -                 
2011 3 23,359 9,160 90 3,751             -                   -                   -                 -                 
2012 4 23,359 9,160 90 3,751             -                   -                   -                 -                 
2013 5 23,359 9,160 90 3,751             -                   -                   -                 -                 
2014 6 23,359 9,160 90 3,751             -                   -                   -                 -                 
2015 7 24,055 9,433 90 3,751             -                   -                   -                 -                 
2016 8 24,055 9,433 90 3,788             -                   -                   -                 -                 
2017 9 24,055 9,433 90 3,788             -                   -                   -                 -                 
2018 10 24,055 9,433 90 60 3,788             0.016                1.426                13,447.73      10,505.34      
2019 11 24,055 9,433 90 60 3,788             0.016                1.426                13,447.73      10,249.12      
2020 12 24,753 9,707 90 60 3,788             0.016                1.426                13,837.94      10,289.28      
2021 13 24,753 9,707 90 60 3,797             0.016                1.422                13,805.14      10,014.53      
2022 14 24,753 9,707 90 60 3,797             0.016                1.422                13,805.14      9,770.27        
2023 15 24,753 9,707 90 60 3,797             0.016                1.422                13,805.14      9,531.97        
2024 16 24,753 9,707 90 60 3,797             0.016                1.422                13,805.14      9,299.49        
2025 17 25,109 9,847 90 60 3,797             0.016                1.422                14,003.69      9,203.15        
2026 18 25,109 9,847 90 60 3,817             0.016                1.415                13,930.31      8,931.64        
2027 19 25,109 9,847 90 60 3,817             0.016                1.415                13,930.31      8,713.80        
2028 20 25,109 9,847 90 60 3,817             0.016                1.415                13,930.31      8,501.26        
2029 21 25,109 9,847 90 60 3,817             0.016                1.415                13,930.31      8,293.92        
2030 22 25,466 9,987 90 60 3,817             0.016                1.415                14,128.37      8,206.67        
2031 23 25,466 9,987 90 60 3,817             0.016                1.415                14,128.37      8,006.51        
2032 24 25,466 9,987 90 60 3,817             0.016                1.415                14,128.37      7,811.23        
2033 25 25,466 9,987 90 60 3,817             0.016                1.415                14,128.37      7,620.71        
2034 26 25,466 9,987 90 60 3,817             0.016                1.415                14,128.37      7,434.84        
2035 27 25,466 9,987 90 60 3,817             0.016                1.415                14,128.37      7,253.50        
2036 28 25,466 9,987 90 60 3,817             0.016                1.415                14,128.37      7,076.59        
2037 29 25,466 9,987 90 60 3,817             0.016                1.415                14,128.37      6,903.99        
2038 30 25,466 9,987 90 60 3,817             0.016                1.415                14,128.37      6,735.60        
2039 31 25,466 9,987 90 60 3,817             0.016                1.415                14,128.37      6,571.32        
2040 32 25,466 9,987 90 60 3,817             0.016                1.415                14,128.37      6,411.04        
2041 33 25,466 9,987 90 60 3,817             0.016                1.415                14,128.37      6,254.67        
2042 34 25,466 9,987 90 60 3,817             0.016                1.415                14,128.37      6,102.12        
2043 35 25,466 9,987 90 60 3,817             0.016                1.415                14,128.37      5,953.29        
2044 36 25,466 9,987 90 60 3,817             0.016                1.415                14,128.37      5,808.09        
2045 37 25,466 9,987 90 60 3,817             0.016                1.415                14,128.37      5,666.42        
2046 38 25,466 9,987 90 60 3,817             0.016                1.415                14,128.37      5,528.22        
2047 39 25,466 9,987 90 60 3,817             0.016                1.415                14,128.37      5,393.38        
2048 40 25,466 9,987
2049 41 25,466 9,987
2050 42 25,466 9,987

234,041.97    
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Reliability Calculations - City of Sonoma

Assumptions
Discount rate 2.5%
Persons per household 2.55

Water Supply Sources 2010 2015 2020 2025 2030 Population estimates 
Sonoma County Water Agency 2459 2393 2491 2586 3,000 2005 10,733
Supplier produced groundwater 324 404 285 187 21 2010 12,348 1,615
Supplier surface diversions 0 0 0 0 0 2015 12,642 294
Transfers in or out 0 0 0 0 0 2020 12,740 98
Exchanges in or out 0 0 0 0 0 2025 12,838 98
Recycled water (projected use) 0 20 30 40 50 2030 12,984 146
Desalination               0 0 0 0 0
Other 0 0 0 0 0
Total 2,783          2,817              2,806              2,813              3,071              

Source: City of Sonoma UWMP

Source: City of Sonoma UWMP from Sonoma County General 
Plan (Draft)
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Project year Population Households
WTP per 
household

RW Water 
Supply (AFY)

Total supply 
(AFY)

RW water % of 
existing supply

Scaled WTP 
(benefit) PV of benefit

2010 2 12,348 4,842 90 2,783              -                    -                    -                 -                 
2011 3 12,348 4,842 90 2,817              -                    -                    -                 -                 
2012 4 12,348 4,842 90 2,817              -                    -                    -                 -                 
2013 5 12,348 4,842 90 2,817              -                    -                    -                 -                 
2014 6 12,348 4,842 90 2,817              -                    -                    -                 -                 
2015 7 12,642 4,958 90 86.5 2,817              0.03                  2.76                  13,700.85       11,526.05       
2016 8 12,642 4,958 90 86.5 2,806              0.03                  2.77                  13,754.56       11,289.00       
2017 9 12,642 4,958 90 86.5 2,806              0.03                  2.77                  13,754.56       11,013.66       
2018 10 12,642 4,958 90 86.5 2,806              0.03                  2.77                  13,754.56       10,745.04       
2019 11 12,642 4,958 90 86.5 2,806              0.03                  2.77                  13,754.56       10,482.96       
2020 12 12,740 4,996 90 86.5 2,806              0.03                  2.77                  13,861.18       10,306.56       
2021 13 12,740 4,996 90 86.5 2,813              0.03                  2.77                  13,826.69       10,030.16       
2022 14 12,740 4,996 90 86.5 2,813              0.03                  2.77                  13,826.69       9,785.52         
2023 15 12,740 4,996 90 86.5 2,813              0.03                  2.77                  13,826.69       9,546.85         
2024 16 12,740 4,996 90 86.5 2,813              0.03                  2.77                  13,826.69       9,314.00         
2025 17 12,838 5,035 90 86.5 2,813              0.03                  2.77                  13,933.05       9,156.73         
2026 18 12,838 5,035 90 86.5 3,071              0.03                  2.54                  12,762.51       8,182.88         
2027 19 12,838 5,035 90 86.5 3,071              0.03                  2.54                  12,762.51       7,983.30         
2028 20 12,838 5,035 90 86.5 3,071              0.03                  2.54                  12,762.51       7,788.59         
2029 21 12,838 5,035 90 86.5 3,071              0.03                  2.54                  12,762.51       7,598.62         
2030 22 12,984 5,092 90 86.5 3,071              0.03                  2.54                  12,907.65       7,497.60         
2031 23 12,984 5,092 90 86.5 3,071              0.03                  2.54                  12,907.65       7,314.73         
2032 24 12,984 5,092 90 86.5 3,071              0.03                  2.54                  12,907.65       7,136.32         
2033 25 12,984 5,092 90 86.5 3,071              0.03                  2.54                  12,907.65       6,962.26         
2034 26 12,984 5,092 90 86.5 3,071              0.03                  2.54                  12,907.65       6,792.45         
2035 27 12,984 5,092 90 86.5 3,071              0.03                  2.54                  12,907.65       6,626.78         
2036 28 12,984 5,092 90 86.5 3,071              0.03                  2.54                  12,907.65       6,465.15         
2037 29 12,984 5,092 90 86.5 3,071              0.03                  2.54                  12,907.65       6,307.47         
2038 30 12,984 5,092 90 86.5 3,071              0.03                  2.54                  12,907.65       6,153.63         
2039 31 12,984 5,092 90 86.5 3,071              0.03                  2.54                  12,907.65       6,003.54         
2040 32 12,984 5,092 90 86.5 3,071              0.03                  2.54                  12,907.65       5,857.11         
2041 33 12,984 5,092 90 86.5 3,071              0.03                  2.54                  12,907.65       5,714.25         
2042 34 12,984 5,092 90 86.5 3,071              0.03                  2.54                  12,907.65       5,574.88         
2043 35 12,984 5,092 90 86.5 3,071              0.03                  2.54                  12,907.65       5,438.91         
2044 36 12,984 5,092 90 86.5 3,071              0.03                  2.54                  12,907.65       5,306.25         
2045 37 12,984 5,092 90
2046 38 12,984 5,092 90
2047 39 12,984 5,092 90
2048 40 12,984 5,092 90
2049 41 12,984 5,092 90 239,901.28     
2050 42 12,984 5,092 90
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From "Using Effluent Water On Your Golf Course", Table 3.

Concentration (mg/L)
Concentration 
(lbs/AF)

Commercial 
value* ($/AF)

Conversion 
(mg/l)/(lbs/AF)

Nitrogen 23.0 62.6 11.27$             0.367412
Phosphorous 2.2 6.0 2.82$               0.366667
Potassium 13.9 38.1 6.10$               0.364829

*Commercial value based on average fertilizer prices for the summer of 1980:N = $0.18/lb.,P = $0.47/lb.,K = $0.16/lb.
Source: Asano, 1:, 1981

Sonoma Valley RW project - savings per AF

RW Concentration** (mg/L)
Concentration 
(lbs/AF)

Commercial 
value* ($/lb)

Commercial 
value* ($/AF)

Savings per AF 
(2006$)

Savings per AF 
(2008$)

Nitrogen 20.0                                                   54.4                   0.18$               9.80$                22.20$              24.22$              
Phosphorous 4.5                                                     6.0                     0.47$               2.82$                4.09$                4.47$                
Potassium 15.0                                                   38.1                   0.16$               6.10$                10.86$              11.85$              

40.54$             

**RW concentration is based on 2007 data from Sonoma Valley Treatment Plant - Annual water reclamation results
CPI 2008 July 219.96 1.0911
CPI 2007 207.342 1.0284821
CPI 2006 201.6
Source: http://data.bls.gov/cgi-bin/surveymost

Total savings per AF:
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Sonoma Valley RW project - total fertilizer cost savings

RW water (AFY)
Annual 
savings

2,246                 91,042.21$      
218                    8,836.69$        
286                    11,593.09$      

2,750                 111,471.98$   

Source: Carollo financial model

Total 
production (AF) Ag use Urban Golf Course

Alignment 1A  Private Wells and VOMWD 1,095 1,081 14 0
Alignment 1B  VOMWD Customers 752 400 66 286                   
Alignment 2 City of Sonoma Customers 439 301 138 0
Alignment 3  City of Sonoma and Private Wells 464 464 0 0
Total 2,750 2,246 218 286

Total annual savings

Agricultural irrigation
Municipal irrigation
Golf course irrigation

Note: This assumes that of the 720 AF of Mission Inn Golf course irrigation use, 692 was classified as ag use in the Carollo model as opposed to urban use. 
This is the portion that currently comes from groundwater. 28.3 AF was classified as urban/municipal use - this is the amount of total use currently supplied by 
VOMWD/City. 

This also assumes that the remainder of urban/municipal use (504 total AF - 28.3 AF of golf course use) is all used for irrigation - not fountains or other uses.
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Sonoma Valley County Sanitation District 

ECONOMIC ANALYSIS OF THE PROPOSED SONOMA VALLEY 
RECYCLED WATER PROJECT 

H.1 INTRODUCTION 
This appendix contains an economic analysis of the proposed Sonoma Valley Recycled 
Water Project. This is the complete version referenced from the summary of the analysis 
presented in Chapter 5. 

Several standard assumptions were made to frame this analysis. The economic analysis is 
performed in real dollars, meaning that benefit and cost values are shown to change over 
time only if they are projected to increase or decrease at a rate different from the expected 
rate of inflation (3%). A real discount rate of 2.5% was used in the analysis, based on a 
general cost of capital for water utilities of around 5.5%. The real discount rate can roughly 
be calculated by subtracting the expected rate of inflation (3%) from the nominal cost of 
capital (5.5%). The analysis period was set to 30 years in order to match the average 
expected life of the assets to be installed with the project. Some assets associated with the 
project are expected to last longer than this, while other assets have shorter expected 
lifetimes. A section containing sensitivity analysis is included at the end of the analysis 
(Section H.12). The effect of alternate assumptions regarding the appropriate discount rate 
and other key assumptions is explored in that section. 

H.2 PROJECT SUMMARY 
The Sonoma Valley Recycled Water Project involves installation of four recycled water 
distribution alignments in Sonoma, California, to deliver recycled water starting with the first 
alignment in 2012 to agricultural and municipal water users. The Sonoma Valley County 
Sanitation District (SVCSD) produces tertiary-treated effluent that is currently discharged to 
the Schell Slough in San Pablo Bay. The project would deliver up to a total of 2,750 acre-
feet (AF) of recycled water to users. A majority of the water currently used by agricultural 
customers is pumped from private groundwater wells. In addition, water from Sonoma 
Creek and its tributaries, and water currently delivered by the City of Sonoma (City) and the 
Valley of the Moon Water District (VOMWD) to municipal irrigation customers would be 
offset by recycled water delivery. The project also involves the construction of a pump 
station, service turnouts to connect to private users, and storage necessary to maintain 
pressure in the system.  

Table H.1 summarizes the result of the benefit-cost analysis (BCA), including monetized and 
qualitative benefits, and the stakeholders that accrue those benefits. This table shows that 
the net benefits for the project are slightly negative when a 2.5% discount rate is used. 
Benefits are less than costs by $6.0 million, or 88% of the costs. The section on sensitivity 
analysis shows that the net benefits of the project are very sensitive to the choice of discount 
rate, however. When analyzed with a 6% real discount rate, the benefits are less than the 
costs for the project by $16.5 million, or, stated another way, benefits are 68% of the costs. 
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Table H.1. BCA Overview – Using 2.5% Real Discount Rate  
(values in millions of 2008 dollars) 

Benefit or Cost Category 
Present 
Value(1) 

Stakeholder Accruing 
Cost or Benefit 

Costs – Total      
Capital and O&M costs 68.14  To be determined 
Monetized Benefits     
Financial Benefits   
Avoided wastewater storage costs 5.37 SVCSD 
Avoided effluent conveyance costs 1.77 SVCSD 
Avoided costs SCWA Russian River and groundwater (2) 1.04 SCWA 
Avoided costs VOMWD groundwater (3) 0.01 VOMWD 
Avoided costs City of Sonoma groundwater (4) 0.02 City 
Salvage value for remaining reclaimed water assets 2.14 SCWA, VOMWD, City, 

SVCSD 
Revenue from recycled water sales to new agricultural 
users (5) 

1.24 SCWA 

Social Benefits   
Increased water supply reliability SCWA (6) 6.69 SCWA 
Increased water supply reliability VOMWD (7) 0.23 VOMWD 
Increased water supply reliability for City of Sonoma (8) 0.24 City 
Avoided fertilizer costs for municipal irrigation users 0.35 Municipal irrigation users
Avoided fertilizer costs for agricultural users 1.64 Agricultural users 
Avoided pumping costs for agricultural users 0.05 Agricultural users 
Environmental Benefits   
Enhanced riparian habitat for salmon and steelhead 41.35 Public 
Total Monetizable Benefits  $62.1   

Qualitative Benefits and Costs 
Relative 

Magnitude*  
Financial Benefits   
Avoided increased groundwater pumping costs + SCWA, VOMWD, City, 

Agricultural users 
Source water protection for water providers  + SCWA, VOMWD, City 
Environmental Benefits   
Enhanced downstream water bodies from increased 
stream flow in Sonoma Creek 

+ Public 

Benefit to riparian and aquatic species from increased 
stream flow 

+ Public 

Reduced seawater intrusion + Public 
Social Benefits   
Increased in-stream and near-stream recreation + Public 
Water projects leveraging other community projects ++ SCWA, VOMWD, City, 

SVCSD 
Local control over water resources ++ SCWA, VOMWD, City  
Increased demonstration of “green ethic” ++ SCWA, VOMWD, City, 

SVCSD 
Aesthetic values, including fountains with recycled water ++ SCWA, VOMWD, City  
Increased water use reliability for agricultural users 
(quantity and quality) 

++ Agricultural users 
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Table H.1. BCA Overview – Using 2.5% Real Discount Rate  
(values in millions of 2008 dollars) 

Qualitative Benefits and Costs 
Relative 

Magnitude*  
Short-term construction impacts – Public 
Public perception of recycled water use by agricultural 
users 

+ Agricultural users 

Public perception of recycled water use by municipal 
users 

– – Municipal users 

Total Net Benefits (Monetizable Benefits – Costs) $(6.0)   
Monetized values in millions of dollars 
O&M – operations and maintenance 
SCWA – Sonoma County Water Agency 
SVCSD – Sonoma Valley County Sanitation District 
VOMWD – Valley of the Moon Water District 
City – City of Sonoma 

(1) Assume 2.5% real discount rate and 30-year project life for each alignment 
(2) Based on imported Russian River water offset that reaches 133 AF per year by 2018 and imported 

groundwater of 7 AF per year by 2018. 
(3) Based on assumption that 5% of the water delivered by VOMWD is groundwater, and the remaining 

95% is supplied wholesale by SCWA, 3 AF per year of groundwater deliveries is avoided. 
(4) Based on assumption that 5% of the water delivered the City is groundwater, and the remaining 95% 

is supplied wholesale by SCWA, 4.85 AF per year of groundwater deliveries is avoided.  
(5) Assuming $25 per AF initial price for recycled water delivered to agricultural users multiplied by 

recycled water deliveries that reach 2,246 AF per year by 2020. 
(6) Value of increased reliability is assumed to be $2.10 per household, and is multiplied by 166,000 

households by 2020 in SCWA service area that are not in the City or VOMWD service area, and 
178,631 households by 2040. 

(7) Value of increased reliability is assumed to be $2.10 per household, and is multiplied by 9,707 
households by 2020 in VOMWD service area, and 9,987 householders by 2040.  

(8) Value of increased reliability is assumed to be $2.10 per household, and is multiplied by 4,996 
households by 2020 in City’s service area, and 5,092 households by 2040. 

 
* Magnitude of likely effect on net benefits: 
 ++ = Likely to increase net benefits significantly 
 + = Likely to increase net benefits relative to quantified estimates 
 U = Uncertain effect on net benefits relative to quantified estimates  
 – = Likely to decrease net benefits 
 – – = Likely to decrease benefits significantly 

H.3 COSTS 
Total costs for the project total approximately $68.14 million in present value 2008 dollars. 
Capital costs total $56.2 million in present value. Operations and maintenance (O&M) costs 
are expected to total up to $515,000 per year, or $9.1 million in present value over the 
assumed project lifetime. Additional costs, including staffing costs of $150,000 per year and 
outreach costs of $200,000 dollars (in total) also are included in total project costs. Staffing 
and outreach costs total $2.9 million in present value 2008 dollars. 
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H.4 BASELINE 
There are water quantity and water quality aspects to the without-project baseline. The 
main driver from a water quality standpoint is that without the project, treated effluent from 
the SVCSD treatment plant would continue to be discharged to San Pablo Bay, which is 
part of the San Francisco-Bay Delta estuary. From a water quantity standpoint, without the 
project, irrigation uses targeted by the project would continue to use their existing water 
sources, which are largely groundwater, with some water delivered by the City and 
VOMWD, and some drawn from surface water in Sonoma Creek and its tributaries. 

H.4.1 Water Quantity Baseline Aspects 

Existing uses of groundwater from private wells, surface water from Sonoma Creek, and 
potable water delivered from the City and VOMWD would continue without the proposed 
project. Groundwater pumping from private wells is the largest water source to be offset by 
the project. Private well pumping offsets reach a maximum of 2,316 AF per year when all 
alignments are in operation. City potable water delivery offsets total 87 AF per year while 
VOMWD offsets total 60 AF per year. A maximum of 287 AF per year of local creek water 
usage is offset when all alignments are in operation. 

A study by the U.S. Geological Survey (USGS) of groundwater in the Sonoma Creek 
watershed determined that the aquifer is being depleted in localized areas (Farrar et al., 
2006). Without the project, pumping to be offset by the project would instead continue, 
resulting in increased localized declines in groundwater levels and lower flows in Sonoma 
Creek. Continued groundwater level declines also will result in increased pumping costs for 
current users in the long run. 

H.4.2 Water Quality Baseline Aspects 

Although discharges of treated effluent in winter to Shell Slough are permitted by the San 
Francisco Bay Regional Water Quality Control Board (RWQCB), reducing or eliminating 
these discharges is desired to help enhance water quality in the bay. The SVCSD currently 
budgets approximately $160,000 per year to maintain compliance with its National Pollutant 
Discharge Elimination System permit with the RWQCB. Without the project, winter 
discharges of treated effluent to the bay will continue. 

Effluent production is projected to increase over the next 30 years, which will affect 
SVCSD’s capacity to meet its effluent discharge permit requirements. Without the project, it 
is projected that SVCSD would need to install storage to hold increased effluent production 
during the May through October period when discharge is prohibited according to the 
effluent discharge permit, until it can be released during the wet weather period. Projected 
dry-year effluent flows indicate that storage would be needed in 2013. 
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Also, without the project, continued pumping of groundwater from uses that would be 
replaced by recycled water use increases the risk of saltwater intrusion. Saltwater intrusion 
results when excessive groundwater pumping depletes the aquifer and draws saltwater into 
the area from San Pablo Bay. Use of recycled water that results in reduced groundwater 
pumping could potentially slow the rate of seawater intrusion.  

H.5 MONETIZED FINANCIAL BENEFITS 
Monetized financial benefits of the project include avoided wastewater storage costs, 
avoided effluent conveyance costs, avoided Sonoma County Water Agency (SCWA) 
groundwater pumping costs, avoided VOMWD groundwater pumping costs, avoided City 
groundwater pumping costs, avoided SCWA Russian River water pumping costs, recycled 
water revenue from agricultural customers, and salvage value of recycled water assets. 
These monetized benefits are discussed below.  

H.5.1 Avoided Wastewater Storage Costs 

Use of recycled water via the proposed project would avoid the need for SVCSD to install 
additional effluent storage capacity in order to meet NPDES (national pollutant discharge 
elimination system) permit requirements to not discharge treated effluent to San Pablo Bay 
except during the wet weather season from November to April. Avoided wastewater storage 
capital costs are $5,495,000 and under the baseline would be installed in 2012 and 2013. 
Avoided O&M costs for the storage are $13,815 per year. The present value of total 
wastewater storage capital and O&M costs avoided over the lifetime of the project is 
$5,366,350. 

H.5.2 Avoided Effluent Conveyance Costs 

The proposed project would avoid additional costs of installing pipe to convey treated 
effluent to the additional storage capacity to be installed without the project. Avoided 
effluent conveyance capital costs total $1,380,000 over 2012 and 2013, and avoided O&M 
costs are $23,025 per year. The present value of capital and O&M costs for effluent 
conveyance totals approximately $1,768,500 in 2008 dollars. 

H.5.3 Avoided SCWA Groundwater Pumping Costs 

SCWA is a water wholesaler that delivers to the City and VOMWD. Of the 147 AF of 
potable water deliveries by the City and VOMWD that is supplied by SCWA, 5% or a 
maximum of 6.89 AF of that water is assumed to be pumped groundwater. SCWA charges 
$454 per AF of water delivered, and this rate is assumed to be equal to the pumping and 
treatment charges associated with delivering the water. The annual avoided groundwater 
pumping cost for SCWA is assumed to be $1,876. The present value of this avoided 
groundwater pumping over the life of the proposed project is approximately $55,630 in 2008 
dollars. 
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H.5.4 Avoided VOMWD Groundwater Pumping Costs 

Approximately 95% of the water supplied by VOMWD is water delivered wholesale by 
SCWA. The other 5% is groundwater pumped by VOMWD. Of the 60 AF per year of 
VOMWD water delivery offsets, 5%, or 3 AF, is assumed to be groundwater pumped by 
VOMWD. It costs VOMWD approximately $195 per AF to pump and treat groundwater. 
Therefore, the annual avoided groundwater pumping costs for VOMWD are $585 ($195 per 
AF × 3 AF). The present value of VOMWD groundwater pumping costs over the life of the 
proposed project is approximately $9,800 in 2008 dollars. 

H.5.5 Avoided City of Sonoma Groundwater Pumping Costs 

Approximately 95% of the water supplied by the City is water delivered wholesale from 
SCWA. The other 5% is groundwater pumped by the City. Of the 60 AF per year of City 
water delivery offsets, 5%, or 4.85 AF, is assumed to be groundwater pumped by the City. It 
costs the City approximately $195 per AF to pump and treat groundwater. Therefore, the 
annual avoided groundwater pumping costs for the City are $848 ($195 per AF × 4.35 AF). 
The present value of City groundwater pumping costs over the life of the proposed project 
is approximately $15,300 in 2008 dollars. 

H.5.6 Avoided Pumping Costs for SCWA-supplied Russian River Water 

Approximately 95% of the water supplied by SCWA to retailers is Russian River water. 
Pumping costs for Russian River water are assumed to be equal to the rate charged to 
retailers of $454 per AF. The avoided cost of Russian River water pumping and treatment is 
$60,231 per year when all alignments are operational for the proposed project. The present 
value of avoided Russian River water pumping by SCWA over the life of the proposed 
project is approximately $983,000 in 2008 dollars. 

H.5.7 Revenue for Recycled Water Delivery to Agricultural Customers 

Revenue from recycled water sales is counted as a benefit when performing BCA from a 
societal perspective if the recycled water sales are to entities that were not previously 
purchasing water from any supplier (thus they are new revenues, not revenues transferred 
from another type of water delivery or another supplier). In this case, agricultural users for 
the proposed project were previously pumping their own groundwater and SCWA would 
provide recycled water to these new agricultural customers. SCWA’s contracts with its 
existing agricultural customers stipulate a minimum charge of $25 per AF to be charged 
when SCWA starts charging for recycled water. SCWA has determined that it likely intends 
to charge agricultural users for recycled water from the proposed project. The $25 per AF 
price is used in this analysis as a conservative estimate, given that SCWA’s existing 
agricultural contracts set $25 per AF as the minimum price. Revenue to SCWA for sales to 
agricultural customers of the proposed project are projected to reach $56,150 when all 
alignments are operating. The present value of revenue to SCWA over the projected useful 
life of the project is expected to total $1,236,170 in 2008 dollars. 
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H.5.8 Salvage Value of Recycled Water Assets 

For purposes of this BCA, the useful life of the recycled water assets installed as part of the 
proposed project is assumed to average 30 years, based on engineering judgments and 
previous BCA for recycled water projects. However, the useful life of structures to be 
installed for the project is assumed to be 50 years. The salvage value for these structures 
that would remain after the assumed 30-year project life totals $3,789,000, or $2,139,000 in 
present value $2008 dollars.  

H.6 MONETIZED SOCIAL BENEFITS 
Monetized social benefits include increases in water supply reliability for SCWA, the City, 
and VOMWD; avoided fertilizer costs for agricultural users; and avoided fertilizer costs for 
municipal irrigation users, which are discussed below.  

H.6.1 Increased Water Supply Reliability for SCWA 

The reliability of a water supply refers to the ability to meet water demands consistently, 
even in times of drought or other constraints on source water availability. SCWA is the 
water wholesaler for the Sonoma Valley. SCWA’s 2005 Urban Water Management Plan 
shows a 15% shortfall in supply during a single dry year drought event (SCWA, 2006). The 
proposed project will provide a local water source that will help SCWA sustain water 
supplies through drought periods. The additional water made available by the project is 
expected to be 2% of annual demand (2,600 AF out of 113,880 AF)1 by the year 2018 as all 
four alignments are activated.  

Although interest in water supply reliability is increasing, only a few studies have directly 
attempted to quantify its value. The results from these studies indicate that residential and 
industrial (i.e., urban) customers seem to value supply reliability quite highly. Stated 
preference studies find that the annual value of reliability ranges from $88 to $461 per 
household (updated to 2008 dollars) for total reliability (i.e., a 0% probability of their water 
supply being interrupted in times of drought). 

The challenge for using these values to determine a value of the project is recognizing how 
to reasonably interpret these survey-based household monetary values The values noted 
above reflect a willingness-to-pay (WTP) to ensure complete reliability (zero drought-related 
use restrictions in the future), whereas the proposed project enhances overall reliability, but 
does not guarantee 100% reliability. Thus, the dollar values from the studies will probably 
overstate the reliability value provided by the project. One simple way to roughly adjust for 
this “whole versus part” problem is to attribute a portion of the total value of reliability to the 
portion of the problem that is solved by the project. 

                                                 
1 Total deliveries for SCWA taken from SCWA’s 2005 Urban Water Management Plan (SCWA, 
2006).  
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For the proposed project, to adjust for the partial increase in reliability associated with the 
relatively small amount of new water supply for SCWA relative to total demands, we adjust 
the lower bound of the literature values downward from $88 per household per year to 
approximately $2.10 per household for years in which the project is delivering the full 
amount of water for all four alignments. 

When multiplied by the 166,000 households2 in the region by 2020, the potential benefit 
from increased reliability is over $342,100 per year by 2020, and almost $374,000 per year 
by 2040. Assuming a 2.5% discount rate, the present value of improved reliability for SCWA 
over the 30-year project life is $6.7 million in 2008 dollars. 

H.6.2 Increased Water Supply Reliability for City of Sonoma 

The reliability of a water supply refers to the ability to meet water demands consistently, 
even in times of drought or other constraints on source water availability. The City’s 2005 
Urban Water Management Plan shows a 19% shortfall in meeting demands in a single dry 
year drought event (City of Sonoma, 2008). The proposed project will provide a local water 
source that will help the City sustain water supplies through drought periods. The additional 
water made available by the project is expected to be 3.1% of annual demand (87 AF out of 
2,806 AF),3 starting in year 2015 as Alignment 2 is activated.  

Similar to the adjustment made when calculating increased SCWA water supply reliability, 
to adjust for the partial increase in reliability associated with the relatively small amount of 
new water supply for the City relative to total demands, we adjust the lower bound of the 
literature values downward from $88 per household per year to approximately $2.10 per 
household for years in which the project is delivering the full amount of water for all four 
alignments. 

When multiplied by the 4,996 households4 in the City’s service area by 2020, the potential 
benefit from increased reliability is over $13,860 per year by 2020, and over $12,900 per 
year by 2040. Assuming a 2.5% discount rate, the present value of improved reliability for 
the City over the 30-year project life is $239,900 in 2008 dollars. 

H.6.3 Increased Water Supply Reliability for VOMWD 

The reliability of a water supply refers to the ability to meet water demands consistently, 
even in times of drought or other constraints on source water availability. VOMWD’s 2005 
Urban Water Management Plan shows a 5% shortfall in meeting demands in a single dry 
year drought event (VOMWD, 2007). The proposed project will provide a local water source 
that will help VOMWD sustain water supplies through drought periods. The additional water 

                                                 
2 Estimated number of households over time in the SCWA service area comes from the 2005 SCWA 
Urban Water Management Plan. The number of households in the City and VOMWD service areas 
have been subtracted from the total because reliability for those entities is handled separately. 
3 Total deliveries taken from the City of Sonoma ‘s 2005 Urban Water Management Plan (City of 
Sonoma, 2008) and the Sonoma County General Plan.  
4 Estimated number of households over time in the City service area comes from the 2005 City of 
Sonoma Urban Water Management Plan (City of Sonoma, 2008). 
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made available by the project is expected to be 1.6% of annual demand (60 AF out of 
3,788 AF),5 starting in year 2018 as Alignment 1B is activated.  

Similar to the adjustment made when calculating increased SCWA and City water supply 
reliability, to adjust for the partial increase in reliability associated with the relatively small 
amount of new water supply for VOMWD relative to total demands, we adjust the lower 
bound of the literature values downward from $88 per household per year to approximately 
$2.10 per household for years in which the project is delivering the full amount of water for 
all four alignments. 

When multiplied by the 9,707 households6 in the VOMWD service area by 2020, the 
potential benefit from increased reliability is almost $13,840 per year by 2020, and over 
$14,125 per year by 2040. Assuming a 2.5% discount rate, the present value of improved 
reliability for VOMWD over the 30-year project life is approximately $234,000 in 2008 
dollars. 

H.6.4 Avoided Fertilizer Costs for Agricultural Users 

This project will allow for reduced fertilizer use for agricultural users expected to take 
recycled water. Recycled water contains substantial amounts of nitrogen, phosphorus, and 
potassium (Kopec et al., 1993). Nutrients available in recycled water will allow agricultural 
users to reduce fertilizer treatment applied to the soil. Agricultural use of recycled water is 
expected to total 2,246 AF when all four alignments are operational. 

Although the exact offset of fertilizer use from the use of recycled water is difficult to predict 
due to daily and seasonal nutrient variations in the reclaimed water, the potential fertilizer 
value of reclaimed water produced from the Irvine Ranch Water District was calculated. 
This value is used to calculate the potential benefit from the offset of fertilizer use from this 
project. Using a fertilizer price index for the United States from the Food and Agriculture 
Organization of the United Nations, and after adjusting for existing data on the nitrogen, 
potassium, and phosphorus values of recycled water produced at the SVCSD treatment 
plant, the value of offset fertilizer use per acre-foot of water applied is $40.54, when 
updated to $2008 (updated from Asano, 1981). When multiplied by the amount of recycled 
water to be delivered from this project for agricultural irrigation [up to 2,246 AF per year 
(AFY) when all four alignments are in operation], the total avoided fertilizer cost is 
approximately $91,042 per year during years with maximum recycled water. Assuming a 
2.5% real discount rate, the present value of this benefit over the assumed 30-year life of 
the project is approximately $1,643,600. 

                                                 
5 Total deliveries taken from the City of Sonoma ‘s 2005 Urban Water Management Plan (City of 
Sonoma, 2008) and the Sonoma County General Plan.  
6 Estimated number of households over time in the VOMWD service area comes from the 2005 
VOMWD Urban Water Management Plan (VOMWD, 2007) and the Sonoma County General Plan. 
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H.6.5 Avoided Fertilizer Costs for Municipal Users 

This project also will allow for reduced fertilizer use for municipal irrigation users such as 
parks, schools, and golf courses that are expected to take recycled water. Nutrients 
available in recycled water will allow municipal irrigation users to reduce fertilizer treatment 
applied to the soil. Municipal irrigation use of recycled water is expected to total 504 AF per 
year. 

Although the exact offset of fertilizer use from using recycled water is difficult to predict due 
to daily and seasonal nutrient variations in the reclaimed water, the potential fertilizer value 
of reclaimed water produced from the Irvine Ranch Water District was calculated. This 
value is used to calculate the potential benefits from the offset of fertilizer use from this 
project. Using a fertilizer price index for the United States from the Food and Agriculture 
Organization of the United Nations, and after adjusting for existing data on the nitrogen, 
potassium, and phosphorus values of recycled water produced at the SVCSD treatment 
plant, the value of offset fertilizer use per acre-foot of water applied is $40.54, when 
updated to $2008 (updated from Asano, 1981). When multiplied by the amount of recycled 
water to be delivered from this project for municipal irrigation (504 AFY), the total avoided 
fertilizer cost is approximately $20,430 per year. Assuming a 2.5% real discount rate, the 
present value of this benefit over the assumed 30-year life of the project is approximately 
$351,120. 

H.7 MONETIZED ENVIRONMENTAL BENEFITS 

H.7.1 Enhanced Riparian Habitat for Salmon and Steelhead 

Steelhead trout and Chinook salmon are present in Sonoma Creek. However, the exact 
extent of current anadromous fish access in the watershed is not precisely known.7 Small 
numbers of adult Chinook salmon have been documented recently in Sonoma Creek (SEC, 
2003), but a regular, self-sustaining run of Chinook salmon is not believed to occur in the 
basin. Restoration and monitoring efforts in the Sonoma Creek watershed have generally 
focused on improving habitat conditions and monitoring populations of steelhead. 

Based on late summer surveys, the Sonoma Ecology Center (SEC) estimates the 
abundance of rearing juvenile steelhead in 2002 was greater than 16,000 in the mainstem 
of Sonoma Creek and three tributaries north of Glen Ellen. This includes fish spawned in 
Sonoma Creek and its tributaries that have survived one to two seasons of juvenile rearing, 
despite multiple challenges, including predators, turbid winter storms, scarce summer 
water, hot summer temperatures, low shelter, and likely fierce competition for food. 
However, there is uncertainty as to how many of these juvenile fish reach maturity and 
survive to migrate to the Pacific Ocean. The SEC census estimated that very few fish were 
present that were greater than one-year-old (age 1). 

                                                 
7 Anadromous fishes are those that spend all or part of their adult life in saltwater and return to 
freshwater streams and rivers to spawn. 
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In 2006, SEC conducted an analysis of limiting factors for steelhead trout in Sonoma Creek 
Watershed (SEC, 2006). The fish need enough flow in the stream channel to create 
adequate depths, on the order of one foot or deeper, for passage. Adequate water depth is 
particularly important to their success in Sonoma Valley because long reaches of spawning 
tributaries dry out during the summer and stay dry until after the first fall rains. The best 
conditions for upstream migration include deep pools and backwater channels for 
opportunities to rest and feed on the journey upstream. Stranding by low flows has created 
the greatest source of mortality directly observed in the course of habitat surveys. 
Surveyors estimate that they have seen thousands of dead fry in dry pools by the end of the 
summer. 

Sonoma’s anadromous fish constitute a “cold water fishery” and studies show preferred 
rearing temperatures range from 50 to 55°F, although existing research is often focused on 
fish in more northern climates. Temperatures exceeding a threshold in the range of 64 to 
68°F are considered stressful, while temperatures exceeding 75°F become lethal (Sullivan 
et al., 2000). Thus, shade provided by riparian trees and cold groundwater in-flows are 
important to maintain cool water temperature conditions for summer rearing. 

Assuming that the existing groundwater and local surface water use offset by the project 
will be left in the ground or in the stream, the proposed project can increase stream flows in 
Sonoma Creek with additional groundwater baseflow, providing the increased flows and 
lower water temperatures needed to increase the survival of steelhead and salmon beyond 
their first year. A study of groundwater in the Sonoma Creek basin shows that the reach of 
stream from the project and downstream is a gaining stream, i.e., decreases in groundwater 
pumping should translate into increased flows of cooler water in Sonoma Creek (Farrar et 
al., 2006). 

The groundwater offset from the proposed project is expected to total 2,315 AF per year. A 
United States Geological Survey (USGS) model of Sonoma Creek hydrology and water use 
shows that the percentage of offset annual groundwater pumping that will become stream 
flow will grow to 90% over three years, and remain at that level thereafter8. This means that 
approximately 2,150 AF of the offset groundwater pumping will become stream flow from 
the third year the project is fully implemented onward. The project also will offset 287 AF 
per year of local creek water use. Sonoma Creek is a gaining system from the project 
location and all the way downstream. Therefore it is assumed that 100% of the offset local 
creek water use will become stream flow. In total, the annual contribution to stream flow at 
the project site and downstream is estimated to reach a maximum of 2,437 AF per year.  

The Agua Caliente gauge on Sonoma Creek is located near the furthest upstream extent of 
parcels associated with the proposed project. Records at this gauge from 1971 to 2006 
show an average annual flow of 55,235 AF. Most of the agricultural groundwater pumping 
and local creek water use offset by the project is expected to be immediately downstream 
of this gauge. Only approximately 10 AF of the 2,150 AF per year contribution to stream 

                                                 
8 Results from the USGS model are unofficial, and are based on a modified version of the Sonoma 

Valley model used in the official USGS report (Farrar et al. 2006). 



H-12 
 pw://Carollo/Documents/Client/CA/Sonoma Valley/7965A00/Deliverables/Appendix H (Final) 

flow from offset groundwater pumping is expected to come from land upstream of the 
gauge, according to the Sonoma Creek model after parcels on which groundwater pumping 
will be offset by the proposed project are registered with it. 

Contributions to Sonoma Creek flow will benefit fish from the Agua Caliente gauge 
downstream to the terminus of Sonoma Creek into San Pablo Bay. Flow into San Pablo 
Bay has not been measured historically. The Sonoma Creek model shows the future base 
flow in Sonoma Creek, at its terminus after accounting for likely changes in water demand 
not associated with the proposed project, should total 36,500 AF per year. Total flow in the 
creek is the sum of base flow plus runoff. The model does not include runoff, so the ratio of 
base flow to total stream flow of 0.49 over the period of record for the creek from 1971 to 
2006 was used to calculate total stream flow to San Pablo Bay without the project resulting 
in an estimate of 74,490 AF per year of total stream flow (36,500 AF/0.49). 

This means that the project is likely to contribute an additional flow of 4.4% of the current 
average annual flows (2,437/55,235 AF per year) at the Agua Caliente gauge, and 3.3% of 
the projected future average annual flows into San Pablo Bay (2,437/74,490 AF per year). 

The literature on the value of increased habitat for salmon and steelhead shows the public’s 
willingness to pay (WTP) to protect salmon and steelhead ranges from $47 to $325 per 
household (after adjustment to 2008 dollars using the Consumer Price Index) (Loomis and 
White, 1996; Hanemann et al., 1991). We selected the lower bound of this range for the 
analysis because some of the higher values from the literature included other values such 
as fishing and other recreation that are not applicable to the Sonoma Creek situation. 
Those studies usually target a doubling of stream flows and, although an increase in stream 
flow and cooler stream temperatures have been identified as being very important to 
increasing the health of the fishery, they are not the only factors that contribute to recovery 
of the fishery. Because the project is estimated to increase stream flows by 4.4%, we take 
that percentage of the WTP value – or $2.08 per household per year as an appropriate 
value to use in this study (4.4% × $47.19 per household). 

The yearly total WTP value for increased stream flow can be calculated by multiplying the 
number of households assumed willing to pay the $2.08 per household estimate. Studies 
have shown that members of the public hold value for actions to benefit endangered 
anadromous fish, even if they do not live in the immediate area of the project. Loomis 
(1996) shows that the public that does not live in the immediate vicinity of a project has an 
average WTP that declines to approximately 80% for those that reside on the impacted 
coast of the United States (e.g., residents on the east coast valuing a west coast project).9 
For residents within several hundred miles, the public holds 93% of the WTP value of 
residents in the immediate vicinity of the project (Loomis, 1999). For this analysis we apply 
the full WTP value to residents in the SCWA service area, which is expected to grow to 

                                                 
9 One fact supporting an assertion that there is WTP value outside of the SCWA service area is that 
Sonoma County receives over 7 million tourist visitors per year. These visitors enjoy the 
environmental amenities of the Sonoma Creek watershed, including locally made wine made with the 
valley’s water resources. 
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193,700 by 2030. We apply 93% of the WTP value to the residents of Sonoma and Marin 
counties that are not in the SCWA service area, and to the residents of the other counties 
surrounding Sonoma County.10 In total the WTP from Sonoma and surrounding county 
residents for increased stream flows for salmon and steelhead is up to $2.5 million per year 
by 2030, or $41.4 million in present value over the assumed project lifetime in 2008 dollars 
assuming a 2.5% discount rate (and would be higher if any values were included from other 
northern California or state-wide households). 

H.8 QUALITATIVELY ASSESSED BENEFITS AND COSTS 
Qualitatively assessed financial benefits include avoided increased groundwater pumping 
costs. Qualitatively assessed social benefits and costs include increased in-stream and 
near-stream recreation, recycled water projects leveraging other community projects, 
aesthetic values including fountains with recycled water, increased water supply reliability 
for agricultural users, increased demonstration of “green ethic,” public perception of 
recycled water use by agricultural users, and public perception of recycled water use by 
municipal users. Qualitatively assessed environmental benefits and costs include enhanced 
downstream water bodies from increased Sonoma Creek flow, benefit to riparian and 
aquatic species from increased stream flow, reduced seawater intrusion, source water 
protection for water providers, and short-term construction impacts. These qualitatively 
assessed benefits and costs are discussed below. 

H.8.1 Qualitatively Assessed Financial Benefits  

H.8.1.1 Avoided Increased Groundwater Pumping Costs 

A study of Sonoma Creek hydrogeology found that the aquifer underlying the basin is being 
depleted in localized areas. If groundwater pumping continues, water levels in the aquifer 
will be lowered, thus increasing the energy needed to pump water from the aquifer. The 
rate of potential groundwater level declines and the exact locations of those declines 
without the proposed project is uncertain.  

This benefit cannot be monetized with the information available. However, this benefit was 
determined to potentially have a positive effect on the net benefits of the project if it could 
be monetized (a qualitative benefit rating of +). 

H.8.2 Qualitatively Assessed Social Benefits and Costs 

H.8.2.1 Increased In-stream and Near-stream Recreation 

The projected increase in Sonoma Creek flows as a result of the project will increase 
recreational opportunities in or near the creek. The San Francisco Bay Basin Water Quality 
Control Plan (Basin Plan) identifies water contact recreation and non-water contact 
recreation as existing beneficial uses on Sonoma Creek. Water contact uses include but 

                                                 
10 Counties surrounding Sonoma County include Lake, Marin, Mendicino, Napa, Contra Costa and 
Solano. 
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are not limited to swimming, wading, or fishing. Non-contact water uses include but are not 
limited to picnicking, sunbathing, hiking, beachcombing, camping, boating, tide pool and 
marine life study, hunting, sightseeing, or aesthetic enjoyment in conjunction with the above 
activities.  

No specific data were available on recreational use of Sonoma Creek. This benefit cannot 
be monetized with the information available. However, this benefit was determined to 
potentially have a positive effect on the net benefits of the project if it could be monetized (a 
qualitative benefit rating of +). 

H.8.2.2 Water Projects Leveraging Other Community Projects 

SVCSD, SCWA, the City, and VOMWD strongly believe that bringing the proposed recycled 
water project to the Sonoma Valley will help in leveraging other water and wastewater 
projects for the region. 

This benefit cannot be monetized with the information available. However, this benefit was 
determined to potentially have a significantly positive effect on the net benefits of the project 
if it could be monetized (a qualitative benefit rating of ++). 

H.8.2.3 Increased Demonstration of “Green Ethic”  

In many parts of the United States, there is a growing trend among individuals, local 
governments, and businesses to promote environmental stewardship and sustainability. 
SVCSD, SCWA, the City, and VOMWD all are committed to being leaders in promoting 
sustainable water management. Using reclaimed water instead of potable water for 
irrigation is one way to help demonstrate environmental leadership. By posting the 
reclaimed water sign (“We’re using water wisely by irrigating with reclaimed water”), 
SVCSD, SCWA, the City, and VOMWD’s “green” image would be portrayed to all public 
park and golf course visitors and other individuals driving past these sites. 

This benefit cannot be monetized with the information available. However, this benefit was 
determined to potentially have a significantly positive effect on the net benefits of the project 
if it could be monetized (a qualitative benefit rating of ++). 

H.8.2.4 Aesthetic Values, Including Fountains with Recycled Water 

Use of recycled water delivered through the proposed project is expected to positively 
contribute to the aesthetic values in the project area. In particular, it is anticipated by 
SCWA, the City, and VOMWD that recycled water will be used in fountains, including the 
fountain in the main Sonoma square, to keep water flowing in an environmentally 
sustainable manner. 

This benefit cannot be monetized with the information available. However, this benefit was 
determined to potentially have a significantly positive effect on the net benefits of the project 
if it could be monetized (a qualitative benefit rating of ++). 
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H.8.2.5 Increased Water Use Reliability for Agricultural Users 

The availability of recycled water from the proposed project is expected to increase water 
use reliability for agricultural water users. Much of the agricultural water use is for 
vineyards, which without recycled water have relied on groundwater use and captured 
runoff for irrigation. 

There are disadvantages to use existing water sources that make use of recycled water 
attractive. For groundwater use, agricultural users understand the need to reduce pumping 
of groundwater for long-term sustainable groundwater management. Recent efforts on a 
regional groundwater management plan have shown that reduced pumping is a high priority 
goal. 

In addition to water quantity concerns with pumping groundwater, there also are water 
quality concerns. In particular, high levels of boron have been recorded in the project area. 
Plants require small amounts of boron for growth, but excess boron can be toxic. Boron in 
irrigation water at concentrations as low as 0.7 milligrams per liter (mg/L) can be toxic to 
sensitive plants such as grapes (Ayers and Westcot, 1985). High boron affects growers that 
do not have access to an alternate source for irrigation water blending. There are many 
factors that make it very difficult to estimate the impacts of boron on grape yields in 
Sonoma. Those include highly variable boron levels in groundwater from year to year, 
variation in rainfall from year to year, variation in soil type, and management practices 
where the grapes produced are “thinned” in order to meet production targets (i.e., not all the 
grapes grown are used). However, the presence of boron has been identified as a 
significant factor that could influence some vineyards to desire recycled water as an 
alternate irrigation water source (Smith, 2008). 

Use of captured runoff water by vineyards is reported to consume capital, take land out of 
production, and reduce stream flows. Reliance on runoff in dry years has reduced crop 
yields and limited the amount of acreage planted. One grower that already receives 
recycled water from the other recycled water project in the area reports avoiding costs of 
constructing an additional new storage reservoir, saving several hundred thousand dollars. 
No data are currently available on whether vineyards that would receive recycled water 
from the proposed project would have similar avoided costs. 

This benefit cannot be monetized with the information available. However, this benefit was 
determined to potentially have a significantly positive effect on the net benefits of the project 
if it could be monetized (a qualitative benefit rating of ++). 

H.8.2.6 Public Perception of Recycled Water Use by Agricultural Users 

Public perception of recycled water use by agricultural users is positive. Agricultural users, 
especially vineyards, are excited about the prospect of increased recycled water availability 
in the Sonoma Valley. 
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This benefit cannot be monetized with the information available. However, this benefit was 
determined to potentially have a positive effect on the net benefits of the project if it could 
be monetized (a qualitative benefit rating of +). 

H.8.2.7 Public Perception of Recycled Water Use by Municipal Users 

Public perception of recycled water use by municipal users is negative, on average. A key 
concern is the potential risk of human exposure to pathogenic organisms. However, 
controlling the extent of human exposure to reclaimed water and ensuring that the 
wastewater treatment systems are effective and reliable can minimize health risks (Asano, 
2001). Title 22, Article 4, of the California Code of Regulations sets regulations for water 
quality standards and treatment reliability criteria for water recycling in California. It sets 
bacteriological water quality standards based on the degree of expected public contact with 
recycled water. For use applications that have a high potential for direct contact with 
recycled water, Title 22 requires disinfected tertiary treatment. For applications with lower 
potential public contact, Title 22 requires secondary treatment. With a new filtration system 
installed, SCVSD’s treatment facility treats to disinfected tertiary treatment level (SCWA, 
2005). 

This cost cannot be monetized with the information available. However, it was determined 
to potentially have a significant negative effect on the net benefits of the project if 
monetized (a qualitative benefit rating of – –). 

H.8.3 Qualitatively Assessed Environmental Benefits and Costs 

H.8.3.1 Enhanced Downstream Water Bodies from Increased Stream Flow in 
Sonoma Creek 

It has been estimated that stream flow in Sonoma Creek in the vicinity of the proposed 
project will increase by approximately 30% as a result of groundwater pumping and local 
creek water use offset by using recycled water from the project. Assuming that groundwater 
and local stream water will be use offset by the project will be left in the ground and in the 
streams, then some, but not all, of the increased stream flow will remain in the stream as 
Sonoma Creek empties into San Pablo Bay.  

In addition to increasing stream flows by offsetting existing use of groundwater or surface 
water connected to Sonoma Creek, the project also will reduce or eliminate discharges of 
treated wastewater from the SVCSD treatment plant, which will further enhance water 
quality in the bay. 

This benefit cannot be monetized with the information available. However this benefit was 
determined to potentially have a positive effect on the net benefits of the project if it could 
be monetized (a qualitative benefit rating of +). 
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H.8.3.2 Benefit to Riparian and Aquatic Species from Increased Stream Flow 

Increased stream flow in Sonoma Creek will not only benefit special status fish species, but 
also other riparian and aquatic flora and fauna. Increased Sonoma Creek flows will 
encourage riparian habitat development. In addition to salmon and steelhead, Sonoma 
Creek also supports California freshwater shrimp, Pacific lamprey, California roach, sculpin, 
Sacramento squawfish, and Sacramento sucker (SEC, 2000). 

This benefit cannot be monetized with the information available. However, this benefit was 
determined to potentially have a positive effect on the net benefits of the project if it could 
be monetized (a qualitative benefit rating of +). 

H.8.3.3 Reduced Seawater Intrusion 

Seawater intrusion into non-saline groundwater supplies can result from groundwater 
pumping in excess of natural recharge rates (groundwater mining). The Sonoma Valley 
Groundwater Management Plan states that existing data suggest that seawater intrusion 
has occurred in the southern end of the Sonoma Valley basin, and is a concern (SCWA, 
2007). Exact locations or trends in seawater intrusion are difficult to assess. The plan 
identifies increased use of recycled water as one of the potential water management 
strategies that should be investigated to help mitigate groundwater quality impacts. This 
project can help reduce or prevent seawater intrusion in the project area by reducing 
groundwater mining if the existing groundwater use offset by delivery of recycled water 
delivery is left in the ground. 

This benefit cannot be monetized with the information available. However, this benefit was 
determined to potentially have a positive effect on the net benefits of the project if it could 
be monetized (a qualitative benefit rating of +). 

H.8.3.4 Source Water Protection for Water Providers 

Taking steps to protect groundwater by avoiding some groundwater pumping as a result of 
implementation of the proposed project will help protect this water source. Source water 
protection will mainly benefit water providers that include this source in their potable supply. 
This benefit cannot be monetized with the information available. However, this benefit was 
determined to potentially have a positive effect on net benefits of the project if it could be 
monetized (a qualitative benefit rating of +). 

H.8.3.5 Short-term Construction Impacts 

Short-term construction impacts are expected with the proposed project. Any adverse 
effects have been determined to be temporary or mitigated. 

This cost was not monetized, however, it was determined to potentially have a negative 
effect on the net benefits of the project if it could be monetized (a qualitative benefit rating 
of –). 



H-18 
 pw://Carollo/Documents/Client/CA/Sonoma Valley/7965A00/Deliverables/Appendix H (Final) 

H.9 OMISSIONS, BIASES AND UNCERTAINTIES 
Table H.2 shows some of the major omissions due to lack of data, biases due to incomplete 
information, and uncertainties in this analysis. 
Table H.2. Omissions, Biases and Uncertainties 

Benefit or  
Cost Category 

Likely 
Impact on 

Net Benefits Comment 
Enhanced 
riparian habitat 
for salmon and 
steelhead  

+ There are several factors affecting this benefit: 1) The value used per 
household for enhanced riparian habitat for salmon and steelhead was 
the low end of the range of values from the literature. The value was 
adjusted downward to $2.08 per household based on the fact that 
most studies are based on a doubling of stream flow, and to account 
for the fact that there are other determinants of fishery health than the 
increase in stream flow and decrease in water temperature that will 
result from the project. Flow increases from the project were compared 
to average annual flows at the stream gauge at the northernmost 
extent of the project. The adjusted WTP value is lower ($1.58 per 
household) if compared to flows into San Pablo Bay. 2) The literature 
shows that even if they do not reside in the immediate area, the 
members of the public have non-use value for stream flow increases 
that enhance steelhead and salmon populations. Those across the 
country were shown to have approximately 80% of the value of those 
in the immediate project area (Loomis, 1996). We only assigned WTP 
value to residents of Sonoma County and counties surrounding it. 
3) There also is uncertainty about the relationship between WTP and 
increases in streamflow and fish populations. We assumed a linear 
relationship, but there is evidence that the relationship is non-linear 
and that half of the WTP value comes in the first 5% increase in fish 
populations, when considering a 50% increase in populations through 
the project (Layton et al., 1999). Using a non-linear WTP function 
would increase the value of streamflow benefits for this project. 

Increased 
reliability for 
agricultural 
water users 
(water supply 
and water 
quality) 

++ Values for increased reliability of agricultural water use could not be 
monetized with the information available. However, it is believed that 
agricultural users will gain significant water quantity and water quality 
benefits. Use of recycled water will remove uncertainty for agricultural 
users about rights to captured runoff, and uncertainty over future 
management of groundwater in the basin. It will allow avoidance of 
expense associated with capturing runoff. Use of recycled water also 
will allow agricultural users to replace groundwater that has high levels 
of boron in some locations. High boron levels in irrigation water are 
toxic to grapes and prevent grape growth in young vines. 

Revenue for 
recycled water 
delivery to 
agricultural 
customers 

+ Revenue from recycled water sales is counted as a benefit in BCA if 
the revenue is from new customers Projected agricultural customers 
would be new customers for SCWA. The contracts between SCWA 
and agricultural customers state that the minimum price per AF to be 
charged for recycled water delivery is $25. This minimum value is used 
in this analysis. However, the existing contracts state that this value 
could be higher. 

Magnitude of likely effect on net benefits: 
 ++ = Likely to increase net benefits significantly 
 + = Likely to increase net benefits relative to quantified estimates 
 U = Uncertain effect on net benefits relative to quantified estimates  
 – = Likely to decrease net benefits 
 – – = Likely to decrease benefits significantly 
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H.10 PERSPECTIVES ANALYSIS – ACCOUNTING OF PROJECT 
BENEFITS BY STAKEHOLDER 

Tables H.3 through H.8 show the share of benefits from the proposed project assigned to 
each stakeholder. Many of the benefits identified in this study are held by one stakeholder. 
A few benefits, such as the salvage value of recycled water system assets to be installed, 
are held by multiple stakeholders. The salvage value benefit was divided between SCWA, 
the City, VOMWD, and SVCSD using the proportion of total benefits from the proposed 
recycled water project (see the next section, specifically Table H.9, for these proportions – 
the “Agencies-only” set of proportions was used). In order to overcome the circularity in this 
calculation (division of salvage value benefits is needed before obtaining the proportion of 
overall benefits from the project), three iterations of the calculation were made with a 
starting assumption that the salvage value was shared equally between the four entities, 
and then the resulting proportion of total benefits for the project became the rule for division 
of the salvage value benefit in the next iteration. After three iterations, the difference 
between starting proportions of total benefits and ending portions was very small – 
indicating the solution had converged. 

This perspective on benefits from the project does not include losses of potable water sales 
or gains in recycled water sales to municipal irrigation users. Those gains and losses were 
not part of the benefit cost analysis from the social perspective, and are instead shown in 
the financial analysis. 
 
Table H.3 Benefits Assigned to Sonoma County Water Agency 
Benefit Category Value(1) 
Avoided costs SCWA Russian River and groundwater 1.04 
Increased water supply reliability SCWA 6.69  
Revenues from recycled water sale to agricultural users 1.24  
Salvage value for remaining reclaimed water assets 1.15 
Avoided increased groundwater pumping costs + 
Source water protection for water providers  + 
Water projects leveraging other community projects ++ 
Local control over water resources ++ 
Increased demonstration of “green ethic” ++ 
Aesthetic values, including fountains with recycled water ++ 
Total Monetized Benefits $10.12 
(1) Dollar values are in millions of 2008 dollars. Qualitative benefits use the following scale: 
Magnitude of likely effect on net benefits: 
 ++ = Likely to increase net benefits significantly 
 + = Likely to increase net benefits relative to quantified estimates 
 U = Uncertain effect on net benefits relative to quantified estimates  
 – = Likely to decrease net benefits 
 – – = Likely to decrease benefits significantly  
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Table H.4 Benefits Assigned to City of Sonoma  
Benefit Category Value1 
Avoided costs City groundwater 0.02 
Increased water supply reliability for City of Sonoma 0.24  
Salvage value for remaining reclaimed water assets 0.03  
Avoided increased groundwater pumping costs + 
Source water protection for water providers  + 
Water projects leveraging other community projects ++ 
Local control over water resources ++ 
Increased demonstration of “green ethic” ++ 
Aesthetic values, including fountains with recycled water ++ 
Total Monetized Benefits $0.29 
(1) Dollar values are in millions of 2008 dollars. Qualitative benefits use the following scale: 
Magnitude of likely effect on net benefits: 
 ++ = Likely to increase net benefits significantly 
 + = Likely to increase net benefits relative to quantified estimates 
 U = Uncertain effect on net benefits relative to quantified estimates  
 – = Likely to decrease net benefits 
 – – = Likely to decrease benefits significantly 

 
Table H.5 Benefits Assigned to VOMWD 
Benefit Category Value1 
Avoided costs VOMWD groundwater 0.01 
Increased water supply reliability VOMWD 0.23  
Salvage value for remaining reclaimed water assets 0.03  
Avoided increased groundwater pumping costs + 
Source water protection for water providers  + 
Water projects leveraging other community projects ++ 
Local control over water resources ++ 
Increased demonstration of “green ethic” ++ 
Aesthetic values, including fountains with recycled water ++ 
Total Monetized Benefits $0.28 
(1) Dollar values are in millions of 2008 dollars. Qualitative benefits use the following scale: 
Magnitude of likely effect on net benefits: 
 ++ = Likely to increase net benefits significantly 
 + = Likely to increase net benefits relative to quantified estimates 
 U = Uncertain effect on net benefits relative to quantified estimates  
 – = Likely to decrease net benefits 
 – – = Likely to decrease benefits significantly 
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Table H.6 Benefits Assigned to SVCSD 
Benefit Category Value1 
Avoided wastewater storage costs 5.37 
Avoided effluent conveyance costs 1.77 
Salvage value for remaining reclaimed water assets 0.92  
Water projects leveraging other community projects ++ 
Increased demonstration of “green ethic” ++ 
Total Monetized Benefits $8.05 
(1) Dollar values are in millions of 2008 dollars. Qualitative benefits use the following scale: 
Magnitude of likely effect on net benefits: 
 ++ = Likely to increase net benefits significantly 
 + = Likely to increase net benefits relative to quantified estimates 
 U = Uncertain effect on net benefits relative to quantified estimates  
 – = Likely to decrease net benefits 
 – – = Likely to decrease benefits significantly 
 

Table H.7 Benefits Assigned to Agricultural Users  
Benefit Category Value1 
Avoided fertilizer costs for agricultural users 1.64 
Avoided pumping costs for agricultural users 0.05  
Public perception of recycled water use by agricultural users + 
Increased reliability for agricultural users (supply and water 
quality) ++ 
Total Monetized Benefits $1.69 
(1) Dollar values are in millions of 2008 dollars. Qualitative benefits use the following scale: 
Magnitude of likely effect on net benefits: 
 ++ = Likely to increase net benefits significantly 
 + = Likely to increase net benefits relative to quantified estimates 
 U = Uncertain effect on net benefits relative to quantified estimates  
 – = Likely to decrease net benefits 
 – – = Likely to decrease benefits significantly 
 

Table H.8 Benefits Assigned to Municipal Irrigation Users 
Benefit Category Value1 
Avoided fertilizer costs for municipal irrigation users 0.35 
Public perception of recycled water use by municipal users – – 
Total Monetized Benefits $0.35 
(1) Dollar values are in millions of 2008 dollars. Qualitative benefits use the following scale: 
Magnitude of likely effect on net benefits: 
 ++ = Likely to increase net benefits significantly 
 + = Likely to increase net benefits relative to quantified estimates 
 U = Uncertain effect on net benefits relative to quantified estimates  
 – = Likely to decrease net benefits 
 – – = Likely to decrease benefits significantly 
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H.11 RELATIVE PROPORTION OF BENEFITS 
One of the values of estimating the full range of benefits incurred by a full range of 
stakeholders associated with a proposed project is that the ratio of the total benefits 
assigned to different stakeholders can suggest shares for cost-sharing agreements. Three 
views of proportion of benefits are presented in Table H.9. The first view, titled “Share of 
Total,” shows the relative proportion of total monetized project benefits for each stakeholder 
or type of stakeholder, including agricultural users, municipal irrigation users, and the 
general public. The second view, titled “Non-public Share,” excludes the monetized benefits 
from increased stream flows that were assigned to the general public, and then calculates 
the proportion of remaining total monetized project benefits assigned to each remaining 
stakeholder. The third view, titled “Agencies-only Share,” excludes the monetized benefits 
assigned to the general public, agricultural users, and municipal irrigation users, and 
calculates the proportion of remaining total monetized project benefits assigned to the four 
main agency stakeholders for the project. 

The “Share of Total” view shows the proportion of total monetized project benefits assigned 
to each stakeholder. This view shows that 66.6% of the total monetized benefits generated 
by the project have been assigned to the general public. This share assigned to the general 
public comes from the enhanced riparian habitat for salmon and steelhead from increased 
stream flows in Sonoma Creek. This benefit is $41.4 million of the $62.1 million in total 
benefits generated by the project (assuming a 2.5% real discount rate). That a large share 
of benefits from this project can be assigned to the general public may be a good 
justification for seeking grant funding from the state of California and/or Federal sources. 

The share of benefits assigned to agricultural users is an underestimate due to the fact that 
an important benefit for agricultural users – increased reliability of water use, could not be 
monetized with the information available. Having a monetized estimate would affect the 
proportions calculated in the “Share of Total” and “Non-public Share” views from Table H.9. 
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Table H.9 Stakeholder Shares of Total Project Benefits,  
Assuming a 2.5% Real Discount Rate (1) 

Stakeholder Share of Total
Non-Public 

Share 
Agencies-

Only Share (9)

Sonoma County Water Agency (2) 16.2% 48.6% 54.0% 
City of Sonoma (3) 0.5% 1.4% 1.5% 
Valley of the Moon Water District (4) 0.4% 1.3% 1.5% 
Sonoma Valley County Sanitation District (5) 13.0% 38.8% 43.0% 
Agricultural users(6) 2.7% 8.2% – 
Municipal irrigation users (7) 0.6% 1.7% – 
Public (8) 66.6% – – 
Total 100% 100% 100% 
(1) Table shows percentage of total monetizable benefits by stakeholder. 
(2) SCWA share reflects avoided costs of SCWA Russian River and groundwater deliveries, 

increased water supply reliability for SCWA, revenues from recycled water sale to agricultural 
users, and salvage value from remaining reclaimed water assets. 

(3) City of Sonoma share reflects avoided groundwater pumping costs, increased water supply 
reliability for the City, and share of salvage value for remaining recycled water assets. 

(4) Valley of the Moon Water District reflects avoided groundwater pumping costs, increased water 
supply reliability for VOMWD, and a share of salvage value for reclaimed water assets. 

(5) SVCSD share reflects avoided wastewater storage costs, avoided effluent conveyance costs, and 
salvage value of remaining reclaimed water assets. 

(6) Agricultural users share is under-estimated because increased agricultural water use reliability 
could not be monetized. 

(7) Municipal irrigation users share reflects avoided fertilizer costs for municipal irrigation users 
(8) Public share reflects the value of increased stream flow in Sonoma Creek and resulting healthier 

ecosystem benefiting salmon and steelhead populations.  
(9) Agencies-Only Share reflects the monetary value of benefits to any one agency (SVCSD, SCWA, 

the City or VOMWD) compared to the monetary value of benefits to all of the those agencies 
combined. 

H.12 SENSITIVITY ANALYSIS 

H.12.1 Use of Alternate Discount Rate 

Rules for recent analyses for Integrated Regional Water Management implementation 
grants from the State of California have stipulated the use of a 6% real discount rate. This 
choice of discount rate means that costs and benefits incurred in the early project years are 
relatively much more highly valued than when the cost of capital for water and wastewater 
utilities and the prevailing rate of inflation are used to calculate a real discount rate. The 
effect of using a 6% real discount rate instead of 2.5% real discount rate on the analysis for 
the proposed project can be seen in Table H.10. 
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Table H.10 BCA Overview – Using 6.0% Real Discount Rate 
(values in millions of 2008 dollars) 

Benefit or Cost Category  
Present 
Value(1) 

Stakeholder Accruing 
Cost or Benefit 

Costs – Total      
Capital and O&M costs 50.64 To be determined 
Monetized Benefits     
Financial Benefits   
Avoided wastewater storage costs 4.37 SVCSD 
Avoided effluent conveyance costs 1.32 SVCSD 
Avoided costs SCWA Russian River and groundwater (2) 0.55 SCWA 
Avoided costs VOMWD groundwater (3) 0.00 VOMWD 
Avoided costs City of Sonoma groundwater (4) 0.01 City of Sonoma 

Salvage value for remaining reclaimed water assets 0.58 
SCWA, VOMWD, City, 
SVCSD 

Revenue from recycled water sales to new agricultural 
users (6) 0.65 SCWA 
Social Benefits   
Increased water supply reliability SCWA (7) 3.61 SCWA 
Increased water supply reliability VOMWD (8) 0.11 VOMWD 
Increased water supply reliability City of Sonoma (9) 0.13 City  
Avoided fertilizer costs for municipal irrigation users 0.18 Municipal irrigation users
Avoided fertilizer costs for agricultural users 0.89 Agricultural users 
Avoided pumping costs for agricultural users 0.02 Agricultural users 
Environmental Benefits   
Enhanced riparian habitat for salmon and steelhead 21.71 Public 
Total Monetizable Benefits  $34.2   

Qualitative Benefits and Costs 
Relative 

Magnitude*   
Financial Benefits   

Avoided increased groundwater pumping costs + 
SCWA, VOMWD, City, 
Agricultural users 

Source water protection for water providers  + SCWA, VOMWD, City  
Environmental Benefits   
Enhanced downstream water bodies from increased 
stream flow in Sonoma Creek + Public 
Benefit to riparian and aquatic species from increased 
stream flow + Public 
Reduced seawater intrusion + Public 
Social Benefits   
Increased in-stream and near-stream recreation + Public 

Water projects leveraging other community projects ++ 
SCWA, VOMWD, City, 
SVCSD 

Local control over water resources ++ SCWA, VOMWD, City  

Increased demonstration of “green ethic” ++ 
SCWA, VOMWD, City, 
SVCSD 

Aesthetic values, including fountains with recycled water ++ SCWA, VOMWD, City  
Increased water use reliability for agricultural users 
(quantity and quality) ++ Agricultural users 
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Table H.10 BCA Overview – Using 6.0% Real Discount Rate 
(values in millions of 2008 dollars) 

Qualitative Benefits and Costs 
Relative 

Magnitude*   
Short-term construction impacts – Public 
Public perception of recycled water use by agricultural 
users + Agricultural users 
Public perception of recycled water use by municipal 
users – – Municipal users 
Total Net Benefits (Monetizable Benefits – Costs) $(16.5)   
Monetized values in millions of dollars 
O&M – operations and maintenance 
SCWA – Sonoma County Water Agency 
SVCSD – Sonoma Valley County Sanitation District 
VOMWD – Valley of the Moon Water District 
City – City of Sonoma 
 

(1) Assume 6 percent real discount rate and 30-year project life for each alignment. 
(2) Based on imported Russian River water offset that reaches 133 AF per year by 2018 and imported 

groundwater of 7 AF per year by 2018. 
(3) Based on assumption that 5% of the water delivered by VOMWD is groundwater, and the remaining 

95% is supplied wholesale by SCWA, 3 AF per year of groundwater deliveries is avoided. 
(4) Based on assumption that 5% of the water delivered the City is groundwater, and the remaining 95% 

is supplied wholesale by SCWA, 4.85 AF per year of groundwater deliveries is avoided. 
(5) Assuming $25 per AF initial price for recycled water delivered to agricultural users multiplied by 

recycled water deliveries that reach 2,246 AF per year by 2020. 
(6) Value of increased reliability is assumed to be $2.10 per household, and is multiplied by 166,000 

households by 2020 in SCWA service area that are not in the City or VOMWD service area, and 
178,631 households by 2040. 

(7) Value of increased reliability is assumed to be $2.10 per household, and is multiplied by 9,707 
households by 2020 in VOMWD service area, and 9,987 householders by 2040. 

(8) Value of increased reliability is assumed to be $2.10 per household, and is multiplied by 4,996 
households by 2020 in City’s service area, and 5,092 households by 2040. 

* Magnitude of likely effect on net benefits: 
 ++ = Likely to increase net benefits significantly 
 + = Likely to increase net benefits relative to quantified estimates 
 U = Uncertain effect on net benefits relative to quantified estimates  
 – = Likely to decrease net benefits 
 – – = Likely to decrease benefits significantly 

Table H.11 shows the impact on relative shares of total project benefits assigned to 
stakeholders under the alternate discount rate assumption of a 6% real rate. The relative 
shares for some of the stakeholders shift, as benefits assigned to the general public shrinks 
from 66.6% to 63.6% under the “Share of Total” view compared to the 2.5% discount rate 
assumption. Similarly, the share of benefits to SCWA shrinks from 16.3% under the 
2.5% discount rate assumption to 14.9% under the 6% discount rate assumption. SVCSD’s 
share grows from 13.0% under the 2.5% discount rate to 17.6% under the 6% discount 
rate. 
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Table H.11 Stakeholder Shares of Total Project Benefits, Assuming a 6.0% Real 
Discount Rate (1) 

Stakeholder Share of Total
Non-public 

Share 
Agencies-only 

Share (9) 
Sonoma County Water Agency (2) 14.8% 40.8% 44.8% 
City of Sonoma (3) 0.4% 1.2% 1.3% 
Valley of the Moon Water District (4) 0.4% 1.0% 1.1% 
Sonoma Valley County Sanitation District (5) 17.6% 48.2% 52.8% 
Agricultural users (6) 2.7% 7.4% – 
Municipal irrigation users (7) 0.5% 1.4% – 
Public (8) 63.6% – – 
Total 100.0% 100.0% 100.0% 
Notes: 
(1) Percentages shown are based on a 6.0 percent real discount rate. Table shows percentage of total 

monetizable benefits by stakeholder. 
(2) SCWA share reflects avoided costs of SCWA Russian River and groundwater deliveries, increased 

water supply reliability for SCWA, revenues from recycled water sale to agricultural users, and salvage 
value from remaining reclaimed water assets 

(3) City of Sonoma share reflects avoided groundwater pumping costs, increased water supply reliability 
for the City, and share of salvage value for remaining recycled water assets 

(4) Valley of the Moon Water District reflects avoided groundwater pumping costs, increased water supply 
reliability for VOMWD, and a share of salvage value for reclaimed water assets 

(5) SVCSD share reflects avoided wastewater storage costs, avoided effluent conveyance costs, and 
salvage value of remaining reclaimed water assets 

(6) Agricultural users share is under-estimated because increased agricultural water use reliability could 
not be monetized. 

(7) Municipal irrigation users share reflects avoided fertilizer costs for municipal irrigation users 
(8) Public share reflects the value of increased stream flow in Sonoma Creek and resulting healthier 

ecosystem benefiting salmon and steelhead populations 
(9) Agencies-Only Share reflects the monetary value of benefits to any one agency (SVCSD, SCWA, the 

City or VOMWD) compared to the monetary value of benefits to all of the those agencies combined 

H.12.2 Value of Enhanced Stream Flows for Steelhead and Chinook 
Salmon 

We chose a WTP value per household for enhanced stream flows for steelhead and salmon 
from the lower bound of the range of values in the literature, which is $47.19 per household 
in 2008 dollars. This is likely the correct value because this estimate only includes public 
non-use value, and does not include factors such as fishing use. There is little fishing on 
Sonoma Creek. 

We adjusted the WTP value downward using the percent increase in flows expected in 
Sonoma Creek as a result of the project because most WTP estimates in the literature are 
based on a doubling of stream flows or fish populations. Flows at the Agua Caliente gauge 
were used to compare the expected increase in stream flow to total stream flow, and we 
calculated a WTP of $2.08 per household per year. We believe this is a reasonable 
estimate of value because most of the land where pumping would be offset by the proposed 
project is much closer to the gauge than to the terminus of Sonoma Creek into San Pablo 
Bay. However, to explore the sensitivity of the benefits from increased stream flow to this 
assumption, the lower bound of the WTP value can be viewed by comparing the expected 
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increase in stream flow to the flow at the furthest downstream point of Sonoma Creek as it 
empties into San Pablo Bay. The USGS model of Sonoma Creek shows that average 
projected stream flows into the bay are 74,490 AF per year (after making adjustment for the 
fact that modeled base flow is 49% of total flow, on average). The projected increase in 
stream flows from the project as a percentage of total flow into San Pablo Bay is 3.27% (for 
comparison, the increase was 4.41% when compared to average stream flow at the Agua 
Caliente gauge). The WTP value using the adjustment to the 3.27% increase in flows is 
$1.54 per household per year (3.27% × $47.19 per household per year). Using that value in 
the BCA results in a present value of fish benefits of $30.61 million in 2008 dollars using a 
2.5% discount rate, and $16.07 million using a 6% discount rate (shown in Table H.12). The 
net benefits from the project as a whole would then be $(16.8) using a 2.5% discount rate, 
and $(22.1) using a 6% discount rate (shown in Table H.13). 

Adjusting the WTP value from the literature using the percent increase in stream flow, as 
we have done in this analysis, implies that the WTP value increases in a linear fashion with 
an increase in stream flow. Evidence from the literature on the shape of the WTP curve is 
sparse, and so we have used a linear assumption because it is relatively conservative. 
However, at least one study shows that the WTP function may not be linear in terms of the 
projected increase in fish population. Layton et al. (1999) shows that the relationship 
between WTP and increase in number of fish in the stream is non-linear, with as much as 
half of the WTP applying to the first 5% increase in fish in the stream, if the maximum WTP 
value cited is for a 50% increase in fish population. If considering a doubling in population, 
approximately one-quarter of the WTP value would come in the first 5% increase in fish in 
the stream. The precise effect on fish populations in Sonoma Creek with an increase in 
stream flows is very uncertain, and so using 25% of the $47.19 per household estimate 
would likely not be justifiable. However, assuming that 10% of the value comes in the first 
4.4% increase in stream flow might be reasonable (4.4% is the percent stream flow 
increase at the Agua Caliente gauge). In that case, the WTP value would be $4.72 per 
household per year (10% × $47.19 per household per year). Using this assumption in the 
BCA results in a present value of fish benefits of $93.82 million in 2008 dollars using a 2.5% 
discount rate, and $49.26 million using a 6% discount rate (shown in Table H.12). The net 
benefits from the project as a whole would then be $46.5 million using a 2.5% discount rate, 
and $11.1 million using a 6% discount rate (shown in Table H.13).  
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Table H.12 Sensitivity Analysis on Willingness to Pay Value for Stream Flow Increase 
Benefiting Anadromous Fish, by Real Discount Rate Assumption (values 
in millions of 2008 dollars) 

 Real Discount Rate (1) 
Sensitivity Analysis Scenario 2.5% Rate 6% Rate 
4.41% Stream Flow Increase, Linear WTP Curve 
(measured at Agua Caliente Gauge) (2) $41.35 $21.71 
3.27% Stream Flow Increase, linear WTP Curve 
(measured at Sonoma Creek Terminus into San 
Pablo Bay) (3) $30.61 $16.07 
Non-linear WTP Curve, 10% of WTP in First 4.4% 
Stream Flow Increase (4) $93.82 $49.26 
Exclude Contra Costa and Solano Counties from 
accounting of those surrounding Sonoma County (5) $16.25 $8.58 
Notes: 
(1) All values in millions of 2008 dollars. 
(2) Using a linear WTP curve and flow measured at Agua Caliente Gauge. 
(3) Using a linear WTP curve and flow measured at Sonoma Creek Terminus into San Pablo Bay. 
(4) Using a non-linear WTP curve and 10 percent of WTP. 
(5) Used in calculating number of households willing to pay for stream flow benefits to salmon and 

steelhead. Assumes 4.41 percent stream flow increase. 

Adjusting the number of households used to calculate total willingness to pay for stream 
flow increases also has an effect. Households in all six counties surrounding Sonoma 
County were used for the calculation. Those counties include Lake, Marin, Mendicino, 
Napa, Contra Costa and Solano. If Contra Costa and Solano Counties are excluded 
because they are on the other side of the San Francisco Bay-Delta from Sonoma County, 
then total calculated willingness to pay for stream flow increases drops to $16.5 million 
assuming a 2.5 percent discount rate, and $8.58 million assuming a 6 percent discount 
rate. Total net benefits of the project would drop to $(31.1) million assuming a 2.5 percent 
discount rate, and $(29.6) million assuming a 6 percent discount rate. However, as 
discussed in the section describing stream flow benefits, use of all six counties surrounding 
Sonoma County is already a conservative assumption given that the literature shows that 
even if they do not reside in the immediate area, the members of the public have non-use value 
for stream flow increases that enhance steelhead and salmon populations. Those across the 
country were shown to have approximately 80% of the value of those in the immediate project 
area (Loomis, 1996). That residents outside the six-county area value environmental 
improvement in Sonoma Creek also is supported by the fact that approximately 7 million tourists 
per year visit Sonoma County for the amenities enabled by Sonoma Creek and Sonoma 
Valley’s water resources generally. Households in all six counties in 2010 were projected to be 
approximately 835,000. 
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Table H.13 Sensitivity Analysis on Total Project Net Benefits by Varying Willingness 
to Pay Value for Stream Flow Increase Benefiting Anadromous Fish, by 
Real Discount Rate Assumption (values in millions of 2008 dollars) 

 Real Discount Rate (1) 
Sensitivity Analysis Scenario 2.5% Rate 6% Rate 
4.41% Stream Flow Increase, Linear WTP Curve 
(measured at Agua Caliente Gauge) (2) $(6.0) $(16.5) 
3.27% Stream Flow Increase, linear WTP Curve 
(measured at Sonoma Creek Terminus into San 
Pablo Bay) (3) $(16.8) $(22.1) 
Non-linear WTP Curve, 10% of WTP in First 4.4% 
Stream Flow Increase (4) $46.5 $11.1 
Exclude Contra Costa and Solano Counties from 
accounting of those surrounding Sonoma County 
(5) $(31.1) $(29.6) 
Notes: 
(1) All values in millions of 2008 dollars. 
(2) Using a linear WTP curve and flow measured at Agua Caliente Gauge. 
(3) Using a linear WTP curve and flow measured at Sonoma Creek Terminus into San Pablo Bay. 
(4) Using a non-linear WTP curve and 10 percent of WTP. 
(5) Used in calculating number of households willing to pay for stream flow benefits to salmon and 

steelhead. Assumes 4.41 percent stream flow increase. 

H.12.3 Value of Agricultural Water Use Reliability 

Data were not sufficiently available to estimate the value of increased water supply 
reliability from the use of recycled water by agricultural customers. That value comes from 
switching away from groundwater use, which has an uncertain future and has high boron 
levels in localized areas, and away from captured runoff, which can be capital intensive to 
manage, takes land out of production, reduces stream flows, and means less water 
availability in dry years. One vineyard estimated that recycled water from the other project 
in the area allowed it to avoid installing an additional storage tank for captured runoff, 
saving several hundred thousand dollars. Given the number of vineyards likely to take 
recycled water from the project, it seems likely that avoided costs such as these and 
theoretical WTP for removed uncertainty regarding existing water sources could add to 
significant reliability benefits for agricultural users. It does not seem improbable that the 
sum of reliability benefits could be enough to at least make total project benefits equal to 
project costs when a discount rate of 2.5% is used for the analysis. This would total 
approximately $6.0 million in present value 2008 dollars over the 30-year life of the project.  

Table H.14 shows the revised stakeholder shares of project benefits if $6 million were used 
to represent the present value over the life of the project of increased agricultural water use 
reliability, assuming a 2.5% discount rate. 
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Table H.14 Stakeholder Shares of Total Project Benefits,  
Assuming a 2.5% Real Discount Rate, With Agricultural Water Use 
Reliability Assumed to be $6 Million in Present Value (1) 

Stakeholder Share of Total 
Non-public 

Share 
Agencies-only 

Share (9) 
Sonoma County Water Agency (2) 14.8% 37.8% 54.0% 
City of Sonoma (3) 0.4% 1.1% 1.5% 
Valley of the Moon Water District (4) 0.4% 1.0% 1.5% 
Sonoma Valley County Sanitation District (5) 11.8% 30.1% 43.0% 
Agricultural users (6) 11.3% 28.7% – 
Municipal irrigation users (7) 0.6% 1.3% – 
Public (8) 60.7% – – 
Total 100.0% 100.0% 100.0% 
    
Notes: 
(1) Percentages shown are assuming a 2.5 percent real discount rate. 
(2) SCWA share reflects avoided costs of SCWA Russian River and groundwater deliveries, increased 

water supply reliability for SCWA, revenues from recycled water sale to agricultural users, and 
salvage value from remaining reclaimed water assets 

(3) City of Sonoma share reflects avoided groundwater pumping costs, increased water supply 
reliability for the City, and share of salvage value for remaining recycled water assets 

(4) Valley of the Moon Water District reflects avoided groundwater pumping costs, increased water 
supply reliability for VOMWD, and a share of salvage value for reclaimed water assets 

(5) SVCSD share reflects avoided wastewater storage costs, avoided effluent conveyance costs, and 
salvage value of remaining reclaimed water assets 

(6) Agricultural users share is based on assumption that agricultural water use reliability is worth $6 
million in present value. 

(7) Municipal irrigation users share reflects avoided fertilizer costs for municipal irrigation users 
(8) Public share reflects the value of increased stream flow in Sonoma Creek and resulting healthier 

ecosystem benefiting salmon and steelhead populations 
(9) Agencies-Only Share reflects the monetary value of benefits to any one agency (SVCSD, SCWA, 

the City or VOMWD) compared to the monetary value of benefits to all of the those agencies 
combined 

H.13 CONCLUSIONS 
The Sonoma Valley Recycled Water Project will provide recycled water to offset existing 
use of groundwater, local creek water, and Russian River water by agricultural and 
municipal irrigation users. The project also will allow SVCSD to meet its treated wastewater 
discharge requirements into the future. 

The net benefits from the project are $(6.0) million, when analyzed using a 2.5% discount 
rate. Using this discount rate, benefits for the project are approximately 91% of the costs. 
The largest benefit category is environmental benefits from increased Sonoma Creek flow 
(67% of total benefits). A majority of the offset by the project of groundwater pumping and 
local creek water usage without the project is expected to result in increased flows in 
Sonoma Creek, benefiting steelhead and Chinook salmon in the stream. The fact that such 
a large share of expected benefits from the project comes from environmental benefits to 
be enjoyed by the general public suggests that pursuing grant funding from State of 
California or Federal sources would be justified. 
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There are significant and diverse non-monetized benefits from the proposed project. Those 
non-monetized benefits rated to significantly increase net benefits of the project if they 
could be monetized include increased water use reliability for agricultural users, increased 
local control over water resources, the recycled water project leveraging other community 
projects, increased demonstration of a “green ethic” by the wastewater and water agencies 
involved, increased aesthetic values including fountains with recycled water. Additional 
benefits that were also rated as contributing to net benefits include reduced seawater 
intrusion, avoided increased groundwater pumping costs, increased source water protection 
for water providers, enhanced downstream water bodes from increased stream flow in 
Sonoma Creek, benefit to riparian and aquatic species from increased stream flow, and 
increased in-stream and near-stream recreation. Consideration together of all of the 
monetized and non-monetized benefits identified for the project clearly indicates that the 
total value of the project is significantly in excess of its costs. 

Sensitivity analysis showed that the result for the economic assessment was sensitive to 
the choice of discount rate. When a 6% discount rate is used, which is consistent with 
recent practice for analyzing grant applications for Proposition 50 Integrated Regional 
Water Management implementation grants from the State of California, the net benefits for 
the project become more negative – benefits are less than costs for the project by $16.5 
million. 

Sensitivity analysis also showed that the result for the economic assessment is very 
sensitive to assumptions made to calculate benefits to steelhead and salmon from 
increased flows in Sonoma Creek. Key assumptions involve which point on the creek 
against which to compare increases in stream flow due to the project (Agua Caliente gauge 
or terminus into San Pablo Bay), and the assumed relationship of WTP values to relative 
increases in stream flows or fish populations (linear or non-linear). The total value for fish 
habitat enhancement over the assumed 30-year project lifetime at a 2.5% discount rate 
ranged from $16.25 million to $93.82 million in present value 2008 dollars, with a best 
estimate of $41.35 million. Fish values at a 6% discount rate ranged from $8.58 million to 
$49.26 million in present value 2008 dollars, with a best estimate of $21.71 million. 

One of the largest benefit categories that could not be monetized is increased agricultural 
water use reliability. Recycled water would be a consistent water source for irrigators that 
have been relying on groundwater or captured runoff. Data were not available to allow 
estimating the potential value to agricultural irrigators from the increase in source water 
reliability with recycled water, however, anecdotal evidence suggests that there may be 
significant avoided costs for vineyards in switching from using captured runoff or 
groundwater to recycled water. These avoided costs combined with WTP for a more stable 
source suggest that the increased water use reliability could be a significant benefit. It 
seems possible that the potential agricultural water use reliability benefit could be enough to 
make the net benefits for the project turn positive when analyzed using a 2.5% discount 
rate (i.e., the agricultural water use reliability benefit totals at least $6 million in present 
value over the assumed 30-year life of the project). 
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A contact and or website to access the applications for available grant and loan programs is 
provided below.  
 
Table I.1 Applicable Grants and Loans 

Sonoma Valley Recycled Water Project Financial/Economic Analysis 
Sonoma Valley County Sanitation District 

Organization Program Contact or Website 
Local     
Sonoma County 
Agricultural Preservation 
and Open Space District 

Matching Grant http://www.sonomaopenspace.org/ 
Navigate to the “District” tab, click 
on “Programs”, then “Matching 
Grants” 

State    
State Water Resources and 
Control Board 

Water Recycling 
Funding Program 
(SRF, Prop 13, 
Prop 50) 

http://www.waterboards.ca.gov/wat
er_issues/programs/grants_loans/ 
Scroll down to “Funding Programs” 
at the bottom of the page 

California Resources 
Agency 

River Parkways 
Grants Program 
(Prop 84) 

http://www.resources.ca.gov/bonds
_riverparkways.html 

California Department of 
Parks and Recreation  

Habitat Conservation 
Fund Program 

http://www.parks.ca.gov/?page_id=
21361 

Department of Water 
Resources 

Water Use Efficiency 
Grant Program 
(Prop 50) 

http://www.owue.water.ca.gov/finan
ce/index.cfm 
New application cycles will be 
announced on this website 

Department of Water 
Resources 

Agricultural Water 
Conservation Loan 
Program (Prop 13) 

http://www.owue.water.ca.gov/finan
ce/index.cfm 
See right sidebar, under “Prop 13” 

Department of Water 
Resources 

New Local Water 
Supply Program 
(Prop 82) 

http://www.grantsloans.water.ca.go
v/loans/construction.cfm 

California Statewide 
Communities Development 
Authority 

CaLease Program https://www.psacommunities.org/fs/
apps/?app=4 

Federal    
Bureau of Reclamation Water Reclamation 

and Reuse Program 
(Title XVI) 

http://www.usbr.gov/pmts/writing/gu
idelines/ 

Bureau of Reclamation Water for America 
Initiative Challenge 
Grant 

http://www.usbr.gov/wfa/ 

http://www.sonomaopenspace.org/
http://www.waterboards.ca.gov/water_issues/programs/grants_loans/
http://www.waterboards.ca.gov/water_issues/programs/grants_loans/
http://www.resources.ca.gov/bonds_riverparkways.html
http://www.resources.ca.gov/bonds_riverparkways.html
http://www.parks.ca.gov/?page_id=21361
http://www.parks.ca.gov/?page_id=21361
http://www.owue.water.ca.gov/finance/index.cfm
http://www.owue.water.ca.gov/finance/index.cfm
http://www.owue.water.ca.gov/finance/index.cfm
http://www.owue.water.ca.gov/finance/index.cfm
http://www.grantsloans.water.ca.gov/loans/construction.cfm
http://www.grantsloans.water.ca.gov/loans/construction.cfm
https://www.psacommunities.org/fs/apps/?app=4
https://www.psacommunities.org/fs/apps/?app=4
http://www.usbr.gov/pmts/writing/guidelines/
http://www.usbr.gov/pmts/writing/guidelines/
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