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SECTION I 
EXECUTIVE SUMMARY 

 

The City of Petaluma's Recycled Water Master Plan has been prepared by Dodson 
Engineers to identify a phased program to implement the use of recycled water 
throughout the City of Petaluma and southern Sonoma County. The goal of the Master 
Plan is to determine the least costly, most reliable phased project that will distribute all 
effluent from the City's Water Recycling Facility (WRF) during the period of restricted 
discharge to the Petaluma River and provide potable offset to augment the City's water 
supply. 

Urban reuse of recycled water for irrigation of large urban customers, such as golf 
courses, parks, and open spaces that currently use potable water for irrigation, will 
reduce the City's demand on its potable water system. The Sonoma County Water 
Agency's (SCWA) Draft Water Conservation Program, prepared in 1998, identified 600 
AF/year as a target for potable offset by recycled water for the City of Petaluma. When 
the City of Petaluma's Year 2000 Urban Water Management Plan was prepared, it 
included this value as potable water supply to be provided through potable offset by 
recycled water. The City of Petaluma's City Council adopted this plan in early 2001. 

The City of Petaluma is restricted from releasing discharge to the Petaluma River 
between May 1st and October 20th by the San Francisco Bay Area Regional Water 
Quality Control Board. The City currently operates an extensive water recycling 
program that pays agricultural users to take the wastewater treatment plant's 
disinfected secondary effluent during the irrigation season. The majority of recycled 
water is currently used for irrigation of local agricultural and vineyard lands, and the 
remainder is used to irrigate a portion of Adobe Creek Golf Course. 

The City of Petaluma is currently in the design phase for a new WRF that will produce 
disinfected tertiary recycled water meeting Title 22 requirements for unrestricted use. 
When the new WRF goes online in Year 2007, tertiary recycled water will be available 
and potable offset can be accomplished. 

In 2001, a recycled water study was undertaken to identify potential customers and 
demands within the northeast portion of the City. This study identified potential future 
tertiary water customers, a future tertiary water reservoir, and sized the backbone 
pipeline system to convey recycled water into the Petaluma city limits. Since the 
Rooster Run Golf Course, which uses 422 acre-feet per year of potable water for 
irrigation, can currently be supplied with disinfected secondary effluent, the backbone 
pipeline was designed, bid, and will be completed by the summer of 2004. The pipeline 
will supply disinfected secondary effluent to Rooster Run Golf Course until tertiary 
water is available. 

POTENTIAL RECYCLED WATER USERS AND DEMANDS 

Potential customers for both the tertiary and secondary recycled water systems were 
identified and placed in either the secondary effluent system or the tertiary effluent 
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system. Potential tertiary recycled water customers and potential secondary effluent 
recycled water customers identified are shown in Figures I-1 and I-2, respectively. 
Secondary effluent customers include existing customers, as well as additional 
customers identified along Lakeville Highway. 

Potential customers are classified as turf, golf course, industrial, vineyard, or 
agricultural. All potential customer identified within the secondary effluent system are 
either agricultural or vineyard customers. 

A total potential irrigation season demand of 2,595 million gallons (MG) was identified 
when including all potential tertiary and secondary effluent recycled water users. Of the 
2,595 MG, 1,212 MG correspond to potential tertiary users and 1,383 MG correspond to 
potential secondary effluent users. Based on the water balance analysis for the WRF, 
approximately 790 MG of total recycled water will be available during the irrigation 
season in Year 2007, which will increase to approximately 1,000 MG of total recycled 
water in Year 2025 (buildout). 

SYSTEM REQUIREMENTS AND EVALUATION CRITERIA    

General requirements were developed to establish the framework for overall goals and 
objectives of the recycled water program. Design requirements were established to 
ensure that scenarios were developed and modeled to meet the requirements of the 
City and cost evaluation criteria were established to develop an 80 year present worth 
cost model for comparison purposes. 

General Requirements 

The four general requirements for the City of Petaluma's recycled water program 
include: 

 Ability to offset 600 acre-feet per year of existing potable water use with recycled 
water to meet the City's Water Conservation Program requirements. 

 Ability to manage recycled water to ensure no discharge to the Petaluma River 
during the period of restricted discharge, while providing sufficient water to recycled 
water customers to meet their demands. 

 Ability to provide operational flexibility in the recycled water system by using 20 
percent of all recycled water on city-owned agricultural land. 

 Ability to phase the recycled water program to adjust to increasing recycled water 
production between Year 2007 and buildout. 

Design Requirements 

Design requirements for the tertiary and secondary effluent recycled water systems 
were developed and include requirements for delivery pressure, storage 
tanks/reservoirs, pumping stations, pipelines, and valves. These requirements are 
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outlined in Table I-1. All recycled water scenarios identified were modeled to ensure 
that these design requirements were met. 

Table I-1 
Design Criteria 

 

DESCRIPTION TERTIARY SYSTEM 
SECONDARY EFFLUENT 

SYSTEM 

Delivery Pressure (min) 50 psi 60 psi 
In-System Storage 

type 
capacity 

 
Above Ground Welded Steel Tank 

Distribution Storage Only 

 
Open Reservoir 

Distribution Storage Only 
Pumping Stations 

capacity (min) 
standby pumping unit 
emergency power 

 
100% Max Day 

Yes 
No, except Main Tertiary Pump 

Station at WRF 

 
100% Max Day 

Yes 
No 

Velocity (max) 10 ft/sec 10 ft/sec 
Pressure (max) 150 psi 250 psiA 
Diameter (min) 6 inches 6 inches 
Depth of Cover (min) 4 feet 4 feet 
Hazen-Williams "C" Value 125 125 
Minor Loss Coefficient "K" K=1 per 1,000 ft of pipe K=1 per 1,000 ft of pipe 
Pipe Material 

>12 inches diameter 
 12 inches diameter 

 
DIP 

PVC C900 

 
DIP 
DIP 

Valve Type 
> 12 inch diameter 
 12 inches diameter 

 
Butterfly Valve 

Gate Valve 

 
Butterfly Valve 

Gate Valve 
A Existing agricultural system exceeds 200 psi. 

Cost Evaluation Criteria 

Cost evaluation criteria were developed in Section IV—System Requirements and 
Evaluation Criteria to establish an 80 year present worth life cycle cost. Cost evaluation 
criteria include capital costs, operation and maintenance (O&M) costs, and income. 
Capital costs include initial capital costs and cost of upgrades in a later year. O&M costs 
associated with the recycled water system are annual costs and include operation and 
maintenance costs associated with tertiary treatment facilities, pump stations, 
reservoirs, pipelines, valves, hydrants, irrigation systems, monitoring programs, and 
program administration. Annual income generated from estimated water rates was also 
included to obtain the overall annual cost for each scenario and to establish a true 80 
year present worth cost for each scenario evaluated. 

SCENARIO DEVELOPMENT AND METHODOLOGY 
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Scenarios were developed to serve various potential customer groupings or model 
areas for analysis to determine the most cost effective recycled water system. Various 
scenarios were developed for both the tertiary and secondary effluent recycled water 
systems. 

Tertiary System Model Areas 

Each potential tertiary customer was grouped into one of seven model areas. These 
model areas are identified by letters A through G and are shown in Figure I-3. A 
summary of total irrigation season demand, maximum day demand, total acreage, and 
total potable offset accomplished by each tertiary model area is shown in Table I -2. 

Table I-2 
Tertiary Model Areas 

 

Model Area 

Total Irrigation 
Season Demand 

(MG/Year) 

Maximum Day 
Demand 
(mgd) 

Area 
(acres) 

Potable Offset 
(MG) 

A 485 5.2 635 204 

B 308 3.4 342 0 

C 133 1.4 142 70 

D 36 0.4 37 18 

E 174 1.8 165 134 

F 10 0.1 12 10 

G 67 0.5 86 34 

Model area A includes all customers adjacent to the tertiary recycled water Phase 1 
recycled water backbone pipeline currently under construction. The potable offset 
requirement of 600 acre-ft or 196 million gallons is accomplished by current potable 
water customers identified in model area A. The other model areas identified are 
located throughout the tertiary water system and customers are grouped into model 
areas based on their physical location and pipeline routing. Pipeline routing was 
developed utilizing roads and routes that would be best suited for pipeline installation, 
as well as for crossing the Petaluma River and Highway 101. 

Secondary Effluent System Model Areas 

Each potential secondary effluent customer identified was grouped into one of five 
model areas. These model areas are identified by letters H through L, as shown in 
Figure I-4. A summary of total irrigation season demand, maximum day demand, and 
total acreage for each secondary effluent model area is provided in Table I-3. Although 
no potable offset is accomplished by providing customers in the secondary effluent 
system with recycled water, operational flexibility is accomplished through the ability to 
adjust irrigation rates on city-owned agricultural land to balance recycled water supply 
with storage. 



CITY OF PETALUMA



CITY OF PETALUMA



 
G:\#5311\Master Plan 
September 23, 2011 I-5 

Table I-3 
Secondary Effluent Model Areas 

 

Model Area 

Total Irrigation 
Season Demand 

(MG/Year) 

Maximum 
Day Demand 

(mgd) 
Area 

(acres) 

H 195 2.1 205 

I 149 1.5 156 

J 420 4.1 519 

K 347 3.8 438 

L 274 3.0 359 

Model area H has been identified as potential city-owned agricultural land for purposes 
of this master planning document; however, several areas within the secondary 
effluent system could be utilized to meet the city-owned agricultural land requirement. 

Tertiary System Scenario Development 

Model areas identified for the tertiary recycled water system were combined to develop 
recycled water system scenarios for modeling and analysis. Areas D and F were not 
included in any scenarios, due to the substantial infrastructure required to serve such 
small demands. Scenarios were developed based on the location of the WRF, existing 
and proposed pipeline routing, and the total amount of recycled water available. Since 
approximately 1,000 million gallons of recycled water will be available at buildout for 
distribution to all recycled water customers and a minimum of 195 million gallons is 
required for irrigation of city-owned agricultural land in the secondary effluent system, 
only 805 million gallons is available for use in any tertiary scenario. Table I-4 outlines 
the scenarios developed for the tertiary system and provides their total irrigation 
season demand, maximum daily demand, total acreage, and total potable offset. 

Table I-4 
Tertiary Scenarios 

 

Scenario 

Total Irrigation 
Season Demand 

(MG/Year) 

Maximum Day 
Demand 
(mgd) 

Area 
(acres) 

Potable 
Offset (MG) 

A 485 5.2 635 204 

A + B 793 8.6 977 204 

A + G A 552 5.7 721 238 

A + C 618 6.6 777 274 

A + E + G 726 7.5 886 372 

A + C + G A 685 7.1 863 307 



 
G:\#5311\Master Plan 
September 23, 2011 I-6 

A Scenarios A + G and A + C + G rely on using an existing 16-inch potable water pipeline. 
This pipeline is currently unavailable and its availability is dependent upon SCWA's new 
aqueduct alignment. 

Secondary Effluent System Scenario Development 

Model areas identified for the secondary effluent system were combined to develop 
various secondary effluent recycled water system scenarios for modeling and analysis. 

Three scenarios were developed, based on the location of the WRF, existing and 
proposed pipeline routing, and the total amount of recycled water available. Since 
approximately 1,000 million gallons of recycled water will be available at buildout for 
distribution to recycled water customers and a minimum of 196 million gallons (600 
acre-ft) is required for potable offset in the tertiary system, a maximum of 804 million 
gallons is available for use in any secondary effluent system scenario. Table I-5 
outlines scenarios developed for the secondary effluent system and provides their total 
irrigation season demand, maximum daily demand, and total acreage. 

Table I-5 
Secondary Effluent Scenarios 

 

Scenario 

Total Irrigation 
Season Demand 

(MG/Year) 

Maximum Day 
Demand 
(mgd) 

Area 
(acres) 

H + I 344 3.6 361 

H + I + J 764 7.7 880 

H + I + K 691 7.4 799 

Scenarios for H + I + J + K and H + I + K + L were not identified, since the total 
irrigation season demand would exceed the amount of recycled water available. 

EVALUATION OF SCENARIOS 

All scenarios developed for the tertiary and secondary effluent recycled water systems 
were modeled. A 24-hour simulation was run for each scenario using maximum day 
and average day demands. Scenario modeling was used to establish pump station size, 
reservoir size and elevation, pipeline diameters, and to confirm that each scenario met 
the design criteria established. 

An 80 year present worth analysis was established for each scenario, based on the cost 
criteria and system requirements established. For cost comparison to other scenarios 
evaluated, the total 80 year present worth was annualized and a present worth cost 
per total irrigation season use was established. These costs, as well as total capital cost 
required in Years 2007 and 2047 and the annual cost associated with each scenario, 
are included in Section VI—Evaluation of Scenarios. 

RECOMMENDED SCENARIOS/IMPLEMENTATION 
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The recommended recycled water program must consist of a combination of tertiary 
and secondary effluent scenarios that, in combination, meet the requirements 
established. The recommended recycled water program shall include a minimum 
potable water offset of 196 MG (600 acre-ft) per year and a minimum of 205 acres of 
city-owned agricultural land to achieve system flexibility. The total amount of recycled 
water available for distribution during an irrigation season is approximately 790 MG at 
startup of the WRF in Year 2007. This amount will increase with increased flow into the 
WRF to approximately 1,000 MG at buildout. Buildout is estimated to occur in Year 
2025 and recycled water production is expected to increase linearly between Year 2007 
and buildout. Total recycled water production includes both tertiary and secondary 
effluent recycled water. 

A summary of the annualized present worth cost for each scenario evaluated is 
included in Table I-6. 

Table I-6 
Scenario Present Worth Comparison 

 

Scenario 

Total 
Irrigation 
Season 

Use (MG) 

Meets Potable 
Offset 

Requirement 
(Potable 
Offset 

Amount) 

Meets City-
Owned 

Agricultural 
Land 

Requirement 
(City-Owned 

Acreage) 

Annualized 80 
Year Present 
Worth ($/MG) 

Ranking 
PW, Lowest 
to Highest 

Cost 
Not 

Feasible B 

A 485 yes (204 MG) no (30 acres) $1,106/MG 2  

A + B 793 yes (204 MG) no (30 acres) $1,326/MG 3  

A + C 618 Yes (274 MG) no (30 acres) $1,738/MG 8  

A + G 552 yes (238 MG) no (30 acres) $1,096/MG 1 X 

A + E + G 726 yes (372 MG) no (30 acres) $1,765/MG 9  

A + C + G 685 yes (307 MG) no (30 acres) $1,534/MG 6 X 

H + I 344 no (0 MG) Yes (205 acres) $1,619/MG 7  

H + I + J 764 no (0 MG) Yes (205 acres) $1,379/MG 4  

H + I + K 691 no (0 MG) Yes (205 acres) $1,398/MG 5  

H (only) A 195 no (0 MG) Yes (205 acres) $2,537/MG A 10  

H + I + 
Partial J A 

515 no (0 MG) Yes (205 acres) $1,639/MG A 7/8  

H + I + 
Partial K A 

515 no (0 MG) Yes (205 acres) $1,498/MG A 5/6  

A Present Worth Analysis Cost included in Appendix C—Cost Evaluation Data. These scenarios were not 
modeled. 

B Not feasible at this time due to unavailability of 16" potable water pipeline. 
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Figure I-5 outlines the methodology used to determine the least cost scenario 
combination, while meeting the potable offset requirement, city-owned agricultural 
land requirement, and balancing recycled water demand with recycled water supply. 

The least cost recycled water program, which meets all requirements outlined in 
Section IV, includes scenario A in the tertiary system and scenario H + I + K (partial) 
in the secondary effluent system. Scenario H + I + K (partial) includes only a portion of 
the potential users identified in model area K. It is recommended to add customers 
closest to the WRF. 

If additional potable offset is required by the City beyond that accomplished by 
scenario A, potable offset by recycled water should be further implemented. The cost of 
obtaining new potable water supply is estimated at approximately $2,155/acre-ft(1) or 
$6,611/MG(1). This cost exceeds that of all recycled water scenarios evaluated. Potable 
water offset should be accomplished by adding potable customers in model area G 
through use of the existing 16-inch waterline, if available, and/or customers in model 
area C. Secondary effluent customers in model areas K and I would be removed from 
the secondary system to obtain the additional recycled water supply required. Table I-7 
shows the available offset in each scenario. Potable offset varies between 204 MG and 
307 MG for the four scenarios outlined. 

Table I-7 
Potable Water Offset Scenario Requirements 

 

Scenario 

Total Irrigation 
Season 

Demand (MG) 

Maximum 
Day Demand 

(mgd) 

Available 
Potable 
Offset 
(MG) 

Reservoir 
Main Tertiary 
Pump Station 

Size 
(MG) 

Elevation 
(ft) 

Flow 
(mgd) 

TDH 
(ft) 

A 485 5.2 204 0.9 250 5.2 290 

A + C 618 6.6 274 1.71 272 6.6 350 

A + G 552 5.7 238 0.9 265 5.7 300 

A + C + G 685 7.1 307 1.71 280 7.1 350 

Recommended Project 

Table I-8 outlines the parameters for the most cost effective recommended recycled 
water system, which consists of serving customers identified in tertiary system 
scenario A, as modified for possible future potable offset, and secondary effluent 
system scenario H + I + K (partial). 

                                       
(1) Estimated cost of additional potable water supply based on SCWA's alternative to construct a 
pipeline around Dry Creek and build a treatment plant. 



Least Cost Project

Scenario A + Scenario H+I+K(Partial)

Scenario 

H+I+K(Partial)

(515 MG)

Scenario         H 

(Only)

(195 MG)

(Not Feasible at this time. 16” waterline not available)

Least Cost PW Scenario

2nd Least Cost PW Scenario

3rd Least Cost PW Scenario

4th Least Cost PW Scenario

5th Least Cost PW Scenario

Include scenario A

*Potable offset requirement met

(1000 MG – 485 MG = 515 MG Available)

Insufficient water available - reduce demand to 

515 MG by reducing customer base in Area J;

Calc PW for Scenario H+I+J (partial)

Proceed to 4th least cost PW scenario since it is less 

expensive than H+I+J(partial)

Insufficient water available; 

Calc PW for Scenario H+I+K(Partial) = 515 MG

Proceed to 5th least cost PW scenario since it is less expensive 

than H+I+K (partial)

*Potable offset requirements met by Scenario A

(1000 MG – 793 MG = 207 MG)

*City owned land requirement is not met 

Model Area H must be added to Scenario A+B to 

meet City owned land requirement

1000 MG – 793 MG – 195 MG = 12 MG

(Find Additional 12 MG Demand)

Total PW of Scenario A+B and Scenario H(only) = $1,233/MG

*Potable offset requirement met

*City owned land requirement not met

(1000 MG – 485 MG = 515 MG Available)

(1000 MG – 485 MG – 515 MG  = 0 MG Available)

* Meets City owned land requirement

Total PW of Scenario A and Scenario H+I+K(partial) = $1,001/MG

FIGURE I – 5

SCENARIO PRESENT WORTH ANALYSIS METHODOLOGY

Further cost analysis was done by  

calculating total PW of Scenario 

A+B(partial) (656 MG) and Scenario 

H+I (344 MG)

656 MG + 344 MG = 1000 MG

*meets potable offset requirement 

and City owned land requirement

Total PW of Scenario A+B(partial) 

and Scenario H+I = $1,046/MG

Scenario    A+B 

(793 MG) +

Scenario A+B

(793 MG)

Scenario H+I+K

(691 MG)

Scenario H+I+J

(764 MG)

Scenario A+G

(685 MG)

Scenario A

(485 MG)

Scenario A

(485 MG)

Check H+I+K(partial), 

the 6th least cost PW 

scenario, with Scenario A

Scenario A

(485 MG)
+
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Table I-8 
Recommended Project 

 

Item Tertiary Effluent System 

Secondary 
Effluent 
System 

Total (Both 
Systems) 

Irrigation Season Demand (MG/year) 485 515 1,000 

Maximum Day Demand (mgd) 5.2 5.2 N/A 

Total Irrigated Acres (acres) 635 634 1,269 

Potable Offset (MG/year) 204 0 204 

City-Owned Agricultural Land (acres) 30 205 235 

Tertiary System    

Pump Station 1   

Location WRF   

Size 5.2 mgd @ 350' TDH B   

Reservoir 1   

Location Northeast on E. 
Washington 

  

Size 1.71 MG A   

Elevation 280   

Secondary Effluent System    

Pump Stations  2  

Main Pump Station  Yes  

Booster Pump Station No. 1  Yes  

Booster Pump Station No. 2  No  

Reservoir    

Location  County  

Size  0.56 MG  

Elevation  360  
A A 0.9 MG reservoir may be constructed initially and a second reservoir added at the same site at a 

later date, if additional potable offset is required. 
B Pump station may be designed for 5.2 mgd at 320 feet TDH initially, but sufficient horsepower and the 

addition of required stages must be provided for possible future requirement of 350 feet TDH. Tertiary 
system pump station shall be expandable to 8.0 mgd at 350 feet TDH. 

The recommended tertiary and secondary recycled water systems are shown in Figures 
I-6 and I-7, respectively. Costs for the recommended tertiary and secondary effluent 
systems are provided in Tables I-9 and I-10, respectively. Costs include capital costs in 
Years 2007 and 2047, as well as annual costs associated with the system. 

Recycled Water Project Implementation 

Once tertiary water is available in Year 2007, customers in model areas A and H should 
be added and existing customers in model area J removed to achieve a total irrigation 



Cost

Capital Cost 

2007 ($)
2

Capital Cost 2047 

($)
2

Annual Cost Year 

1-80 ($/Year)
2

Ten Year 
Maintainence 

($/Year)
5

Capital Costs

Tertiary Facilities - Initial 0

Tertiary Facilities - Add .8 mgd
6

1,280,000

Tertiary Facilities - Additional
6

1,480,000
Tertiary Facilities - Upgrade 5,682,000
Tertiary Facilities - Add .8 698,000
Tertiary Facilities - Additional 809,000

Reservoir 3,450,000
New Pipes 2,540,000
New Valves 82,000
New Hydrants 27,000
Hydrants -all (Upgrade) 46,000
Irrigation - Initial 78,000
Irrigation - Upgrade 78,000

Land
4

100,000

O&M Costs

Tertiary Facilities (4 mgd) 272,000
Tertiary Facilities - Additional 78,000
Pump Station Power 216,000
Reservoirs 300,000
Pipelines - New 42,000
Pipelines - Old 0
Valves 5,000
Hydrants 3,000
Irrigation System 10,000
Monitoring 16,000

Program Administration
1

38,000

Income

Reduction of Potable Income 25,000
Recycled Water Income:
    Standard Rate Customer -274,000
    Special Rate Customers -68,000
    Well Customers -47,000
    Vineyard Customers -40,000

    Agricultural Customers
3

7,000
Rental Land Income -3,000

$280,000 $300,000
per year every 10th year

Table I - 9

RECOMMENDED TERTIARY SYSTEM COSTS

Scenario A
7

TOTAL $9,037,000 $7,313,000

5
 Reservoirs require a $300,000 per year maintainence once every ten years
6
 Additional costs of $1,280,000 and $1,480,000 for tertiary facilities may not be required per Corollo Engineers
7
 Includes increased cost due to recommendation to size facilities for addition of future potable offset customers.

1
 Program Administration is estimated at $75,000/year for total recycled water program (Tertiary + Secondary).  Half of total 

cost has been applied to each system.
2
 All Costs are in Year 2007 Dollars
3
 Agricultural payments would increase from $7,000 to $21,000 if current payment rate was used
4
 Land cost is for tertiary reservoir site
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Cost

Capital Cost 

2007 ($)
2

Capital Cost 2047 

($)
2

Annual Cost Year 

1-80 ($/Year)
2

Capital Costs
Pump Station Initial - Main 525,000

Pump Station Initial - BPS#1 688,000

Pump Station Initial - BPS#2 0
Pump Station Upgrade - Main 525,000
Pump Station Upgrade - BPS#1 688,000
Pump Station Upgrade - BPS#2 0
Reservoir 1,400,000
New Pipes 4,325,000
New Valves 162,000
New Hydrants 85,000
Hydrants (Upgrade) 121,000
Irrigation - Initial 533,000
Irrigation - Upgrade 532,000

Land
4

4,200,000

O&M Costs
Pump Stations 72,000
Pump Station Power 205,000
Reservoirs 5,000
Pipelines - New 17,000
Pipelines - Old 21,000
Valves 3,000
Hydrants 7,000
Irrigation System 72,000
Monitoring 56,000

Program Administration
1

37,000

Income

Recycled Water Income
3

63,000
Rental Land Income -20,000

$538,000
per year

Scenario H+I+K(Partial)

1
 Program Administration is estimated at $75,000/year for total recycled water program (Tertiary + 

Secondary).  Half of total cost has been applied to each system.

RECOMMENDED SECONDARY EFFLUENT SYSTEM COSTS

$1,866,000TOTAL $11,918,000

4
 Land cost is for secondary effluent reservoir site and purchase of City owned agricultural land.  City 

may elect to enter into a long term (40 year minimum) lease rather than purchasing land for City-owned 

agricultural land.

2
 All Costs are in Year 2007 Dollars
3
 Agricultural payments would increase from $63,000 to $192,000 if current payment rate was used

Table I-10

9/27/2011
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season demand of 790 MG. Not all customers in model areas A, H, and I can be served 
in Year 2007, since water demand from these three model areas will exceed the 
available recycled water supply of 790 MG. As flow into the WRF increases and 
additional recycled water supply becomes available, the remainder of customers in 
these areas can be added. Once recycled water production exceeds 829 MG, customers 
in model area K should be phased into the program, unless additional potable offset 
becomes necessary. Under that condition, customers in area G if possible, and/or area 
C, should be added rather than customers in area K. Customers must be added to the 
recycled water program so that customer demand matches supply. 

The recommended recycled water program outlined herein requires numerous facilities 
that must be planned, designed, and constructed prior to startup of the WRF in Year 
2007. A list of projects include: 

Tertiary Facilities 

 WRF with tertiary facility capacity of 5.2 mgd (minimum). (Currently under design.) 

 Main tertiary pump station, rated for 5.2 mgd @ 320 to 350 feet TDH, expandable 
to 8.0 mgd @ 350 feet TDH. (Currently under design.) 

 Phase 1 Recycled Water Pipeline conversion from existing secondary effluent system 
to tertiary effluent system. 

 In-system 1.71 MG welded steel tank located at elevation 280, northeast of East 
Washington Street beyond Adobe Road. (The City may elect to construct a 0.9 MG 
reservoir and allow space at the site to add additional reservoir  capacity at a later 
date.) 

 New pipeline system, as shown in Figure I -6. 

 Irrigation system on 30 acres of city-owned agricultural land. 

 Secondary Effluent Facilities 

 In-system 0.56 MG open reservoir, located at invert elevation 360 within the 
County, northeast of Lakeville Highway and southeast of Browns Lane. 

 Main pump station and Booster pump station No. 1 upgrades. 

 Purchase or obtain long-term (40 years minimum) lease for 205 irrigatable acres 
(minimum) of city-owned agricultural land and install irrigation system. 

 Pipeline system, as shown in Figure I-7 (infrastructure to model area K customers, 
may be deferred). 

Figure I-8 combines the items listed above into four projects and outlines a 
recommended project schedule for their implementation prior to the WRF's completion 
in Year 2007. 
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Figure I-8 
Project Schedule 

 

Project 2004 2005 2006 

2007 
(WRF 

Completion) 

DHS REPORT     

PIPELINES AND 
RESERVOIRS 

    

System Environmental 
Work (EIR) 

    

Site Environmental 
Work, Land Acquisition, 
Predesign 

    

Design     

Bid and Construction     

CITY-OWNED 
AGRICULTURAL LAND 

    

Analyze Land     

Land Acquisition     

Irrigation System     

Design     

Bid and Construction     

Secure Lease     

SECONDARY PUMP 
STATION UPGRADE 

    

Study     

Design     

Bid and Construction     
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SECTION II 
BACKGROUND 

 

The City of Petaluma currently operates a wastewater treatment facility located at 
950 Hopper Street within the Petaluma city limits. Treated wastewater from the 
wastewater facility is then pumped through a 36-inch forcemain from the treatment 
plant's pond influent pump station to the City's oxidation ponds, located adjacent to 
Lakeville Highway. Disinfected secondary effluent from the oxidation ponds is 
currently discharged into the Petaluma River or distributed to recycled water 
irrigation customers. The amount of disinfected secondary effluent that is 
distributed for recycled water use is approximately 37 percent of the wastewater 
treatment facility's total effluent. 

The City of Petaluma is restricted from releasing any discharge into the Petaluma 
River between May 1st and October 20th by the San Francisco Bay Area Regional 
Water Quality Control Board. The City currently operates an extensive water 
recycling program that recycles all of the wastewater treatment plant's disinfected 
secondary effluent during the irrigation season. 

The majority of recycled water is currently used for irrigation of local agricultural 
and vineyard lands, and the remainder is used to irrigate a portion of Adobe Creek 
Golf Course. The City currently pays agricultural customers $210 for every acre foot 
of recycled water used. The City is interested in diversifying its water recycling 
program to include urban reuse. Urban reuse of recycled water for irrigation of 
large urban customers, such as golf courses, parks and open spaces that currently 
use potable water for irrigation, will reduce the City's demands on its potable water 
system, similar to that of water conservation. The Sonoma County Water Agency's 
(SCWA) Draft Water Conservation Program, prepared in 1998, identified 600 
AF/year as a target for potable offset by recycled water for the City of Petaluma. 
When the City of Petaluma's Year 2000 Urban Water Management Plan was 
prepared, it included this value as potable water supply to be provided through 
potable offset by recycled water. The City of Petaluma's City Council adopted this 
plan in early 2001. The current program does not offset any potable water through 
the use of recycled water.  

The City of Petaluma is currently in the design phase for a new Water Recycling 
Facility (WRF) that will produce disinfected tertiary recycled water meeting Title 22 
requirements for unrestricted use. Allowable irrigation uses for disinfected tertiary 
effluent include parks and playgrounds, schoolyards, residential landscaping, 
unrestricted access golf courses, food crops, and other uses not prohibited by the 
Department of Health Services through the California Code of Regulations. Once the 
new WRF goes online in Year 2007, water meeting Title 22 requirements for 
disinfected tertiary recycled water will be available for use. 
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The City of Petaluma currently delivers disinfected secondary effluent through 
eighteen (18) hydrants to ten (10) recycled water customers in southern Sonoma 
County. The majority of recycled water is currently used for irrigation of local 
agricultural and vineyard lands, and the remainder is used to irrigate a portion of 
Adobe Creek Golf Course. These customers do not require tertiary effluent for their 
irrigation needs. A list of current customers is provided in Table II-1. 

Table II-1 
Existing Secondary Effluent Recycled Water Customers 

 

Customer Name 
Hydrant 

No. Use 

Silacci/Ball 1 Agricultural/Irrigation 

Silacci 2 Agricultural/Irrigation 

Silacci 3 Agricultural/Irrigation 

Silacci 4 Agricultural/Irrigation 

Cardinaux 5 Agricultural/Irrigation 

Tunzi 6 Agricultural/Irrigation 

Tunzi 7 Agricultural/Irrigation 

Bettinelli 8 Agricultural/Irrigation 

Bettinelli 9 Agricultural/Irrigation 

Tunzi 10 Agricultural/Irrigation 

Cardinaux 11 Agricultural/Irrigation 

Mendoza 12 (M) Agricultural/Irrigation 

Teixeria/Pinhiero 12 (T) Agricultural/Irrigation 

Mendoza 13 Agricultural/Irrigation 

Mendoza 14 Agricultural/Irrigation 

Matteri 15 Agricultural/Irrigation 

Adobe Creek Golf Course (Northeast) 16 Golf Course/Irrigation 

Teixeria/Pinhiero 17 Agricultural/Irrigation 

Karren 18 Vineyard/Drip Irrigation 

The existing disinfected secondary effluent recycled water system was constructed 
in 1981 and expanded in 1989 and 1994. The existing secondary recycled water 
system has three pump stations. All water is pumped from the existing wastewater 
pond system by the Main Pump Station and then repumped by Booster Pump 
Station No. 1. Booster Pump Station No. 1 serves several customers as well as 
Booster Pump Station No. 2. Booster Pump Station No. 2 repumps recycled water to 
customers at higher elevations. Much of the land within these higher elevations is 
difficult and dangerous to access. The current secondary effluent recycled water 
system does not have in-system storage. Due to the small number of customers, 
variable speed driven pumps, and complex control, these stations are difficult to 
operate and maintain. 
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In 2001, a recycled water study was undertaken to identify potential customers and 
demands within the northeast portion of the City. This study identified potential 
future tertiary water customers, a future tertiary water reservoir site, and sized the 
backbone pipeline system to convey recycled water from the existing oxidation 
pond site and future site of the WRF to the northeast portion of Petaluma. The main 
focus of this study was to serve the Rooster Run Golf Course with recycled water to 
free up potable water supply. The Rooster Run Golf Course uses approximately 138 
MG/year of water for irrigation of 126 acres. Since the Rooster Run Golf Course can 
be supplied with disinfected secondary effluent by the existing recycled water 
system, the backbone pipeline was designed, bid, and is currently under 
construction. The pipeline will be completed by the summer of 2004 and will 
temporarily connect to the existing disinfected secondary effluent recycled water 
system to serve Rooster Run Golf Course until the tertiary system goes online in 
Year 2007. 

Once the WRF is completed and recycled water meeting the State of California 
Department of Health Services Title 22 requirements for disinfected tertiary 
recycled water is available, the City of Petaluma will be able to produce both 
disinfected secondary effluent and disinfected tertiary effluent. Since both systems 
provide advantages, it is envisioned that the City’s recycled water program will 
include the operation of two independent recycled water systems: a disinfected 
secondary effluent system and a disinfected tertiary effluent system. Disinfected 
tertiary water meeting the requirements of Title 22 for unrestricted use will provide 
the City with the ability to serve numerous customers, such as parks and schools, 
within the City limits and provides enormous potential for offsetting the use of the 
City’s potable water supply. Advantages for continued use of the disinfected 
secondary effluent system includes a lower production cost than tertiary recycled 
water, numerous customers who can use disinfected secondary effluent within close 
proximity to the WRF, and existing infrastructure for distribution of disinfected 
secondary effluent, including pumping stations and pipelines. 

The City of Petaluma's Recycled Water Master Plan will identify a phased program 
to further implement the use of recycled water throughout the City of Petaluma and 
southern Sonoma County through buildout. The goal of the Master Plan is to 
determine the least costly, most reliable phased recycled water project that will 
distribute all effluent from the City's WRF during the period of restricted discharge 
into the Petaluma River. The City of Petaluma will continue to discharge to the 
Petaluma River between October 20th and May 1st in accordance with their 
discharge permit issued by the San Francisco Bay Area Regional Water Quality 
Control Board. This discharge equates to approximately 63 percent of all effluent 
produced. 
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SECTION III 
POTENTIAL RECYCLED WATER USERS AND DEMANDS 

 

Dodson Engineers worked closely with the City of Petaluma to identify potential 
disinfected secondary effluent and disinfected tertiary effluent recycled water users 
and their associated irrigated acreage and demands. 

As discussed in Section II—Background, the City of Petaluma currently operates an 
extensive disinfected secondary effluent program that recycles all of the wastewater 
treatment plant's effluent during the period when the City is not allowed to 
discharge into the Petaluma River. The existing disinfected secondary effluent 
recycled water system was constructed in 1981 and expanded in 1989 and 1994. It 
consists of three variable speed pumping stations and a network of distribution 
pipelines. The system currently has no in-system storage. The current system 
serves eight agricultural customers, one vineyard, and one golf course through 
eighteen hydrants. Due to the small number of customers, no in-system storage, 
variable speed pumping, and complex controls, the system is difficult to operate 
and maintain. All current recycled water customers were identified as potential 
recycled water customers in this master plan. Historical recycled water use records, 
dating from 1986, as well as the amount of irrigated acreage for current recycled 
water customers, are included in Appendix E—Existing Secondary Water 
User/Facility Information. 

POTENTIAL USERS 

Dodson Engineers worked closely with the City of Petaluma’s staff to identify 
potential customers for both the tertiary and secondary recycled water systems. 
Based on the physical location of the tertiary recycled water system’s backbone 
pipeline, currently under construction, all customers northwest of Browns Lane 
would receive tertiary recycled water, regardless of whether secondary effluent 
would be suitable for their use. Potential tertiary users identified include three 
current secondary effluent system customers, as well as Rooster Run Golf Course, 
which would be added in the summer of 2004. Upon availability of tertiary recycled 
water, these four customers would be converted to tertiary effluent. Potential 
tertiary recycled water customers identified are shown in Figure III-1. A total of 
ninety-four (94) potential tertiary customers were identified. They include 
customers outside the City limits, within southern Sonoma County, as well as 
customers throughout the City of Petaluma. Potential secondary effluent recycled 
water customers are shown in Figure III-2. Secondary effluent customers include 
existing customers, as well as additional customers identified along Lakeville 
Highway. All secondary effluent customers are located within the County outside of 
the Petaluma city limits. Forty-one (41) potential secondary effluent system 
customers were identified. Potential customers along Lakeville Highway were not 
contacted during the master planning effort. These customers were included due to 
their proximity to the WRF, low elevation, and interest in recycled water as 
previously expressed to the City. 
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Each potential customer shown in Figures III-1 and III-2 are identified by a specific 
number. Each potential customer is also color coded in accordance with their 
associated use. Potential customers are classified as turf, golf course, industrial, 
vineyard, or agricultural. All potential customer identified within the secondary 
effluent system are either agricultural or vineyard customers. 

POTENTIAL USER ACREAGE 

The irrigated acreage for potential tertiary recycled water customers identified on 
Figure III-1 were provided by the City from previous work. Upon reviewing the 
information, it was determined that several of the areas seemed incorrect. The 
inaccuracy stemmed from differences between actual acres and irrigated acres. The 
City then provided aerial maps outlining the irrigated areas and the total calculated 
irrigated acreage for land that was in question. This information is included in 
Appendix F—Potential Recycled Water User Irrigated Acreage. The irrigated acreage 
for existing secondary effluent system users was obtained from historical records. 
This information is included in Appendix E—Existing Secondary Water User/Facility 
Information. Irrigated acreage for potential agricultural and vineyard users outside 
of the city limits was estimated through the use of aerial photographs and Sonoma 
County Assessor’s parcel maps. Irrigated acreage for all future users was estimated 
using City planning documents. 

Table III-1 and III-2 include total irrigated acres for all potential recycled water 
users identified in Figures III-1 and III-2, respectively. 

POTENTIAL USER DEMANDS 

A total irrigation season demand of 2,595 million gallons (MG) was identified when 
including all potential tertiary and secondary effluent recycled water users. Of the 
2,595 MG, 1,212 MG corresponds to potential tertiary users and 1,383 MG 
corresponds to potential secondary effluent users. Based on the water balance 
analysis, approximately 790 MG of total recycled water will be available during the 
irrigation season in Year 2007, which will increase to approximately 1,000 MG of 
total recycled water in Year 2025 (Buildout). This information is included for 
reference in Appendix D. 

Recycled water customers are classified into six different user type classifications. 
Demands for each customer were developed based on their classification, since 
different types of users use different amounts of water, have varying irrigation 
season lengths, and use water at different times throughout the day. The six user 
type classifications include: turf, golf course, industrial, vineyard, agricultural, and 
WRF No. 3 water. No. 3 water is tertiary recycled water that will be used within the 
new WRF in lieu of potable water. Development of associated demands is outlined 
below. 

Turf Users 

Users identified as turf users include parks, schools, business parks, open space, 
cemeteries, airports, and irrigation needs at the new WRF. All turf users will receive 
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A A15 (Matteri) 100 H-3 Ag User 37 A X X 34.68 0.16 8.57 0.33 228 0.937 2.876

A A16 (Adobe Creek) (NE) 101 F,G-2 Golf Course 96.9 G X X 89.39 0.42 17.49 0.67 466 0.922 2.831

A A18 (Karren) 103 H-2,3 Vineyard 30 V X X 3.96 0.03 0.99 0.04 70 0.132 0.405

A Adobe Creek (SW) 1 F,G-2 Golf Course 40.8 G X X 37.66 0.18 7.53 0.29 201 0.923 2.831

A Airport (Current Irrigation) 2 E-2 Open Space 2.3 T X X X 2.30 0.01 0.62 0.02 44 1.000 3.069

A Arroyo Park 3 F-2 Park 3 T X X 3.00 0.01 0.81 0.03 58 1.000 3.069

A Casa Grande High School 6 F-3 School 23.5 T X X 23.50 0.11 6.38 0.24 453 1.000 3.069

A Ceja Vineyards (#3) 7 E-1 Vineyard 65 V X X 6.50 0.05 1.63 0.06 115 0.100 0.307 X

A Greenway (Future) 316 G-3 Turf 15.5 T X X 15.50 0.07 4.21 0.16 299 1.000 3.069 X

A Herrerias Vineyards (#4) 13 F-1,2 Vineyard 69 V X X 6.90 0.06 1.73 0.07 122 0.100 0.307 X

A Old Adobe School 306 E-1 School 6.6 T X X 6.60 0.03 1.79 0.07 127 1.000 3.069

A Open Space (City Owned) 22 F-2 Ag User 30 A X X 28.47 0.13 8.15 0.31 578 0.949 2.912

A Prince Park 24 D-1,2 Park 11.1 T X X 11.10 0.05 3.01 0.12 214 1.000 3.069

A RESA (Redwood Estate Sports Plex) 25 E-1 Park 18 T X X X 18.00 0.08 4.89 0.19 347 1.000 3.069

A Rooster Run 26 E-1,2 Golf Course 126.4 G X X 138.34 0.65 25.20 0.97 671 1.094 3.359

A Treatment Plant Irr (none returning) 137B H-3 WWTP 40 T X X 40.00 0.19 10.86 0.42 771 1.000 3.069

A Treatment Plant 3W (returning) 137A H-3 WWTP N/A P X X N/A 0.60 N/A 1.01 689 N/A N/A

A Wiseman Park (Extended) 32 E-2 Park 19.4 T X X 19.40 0.09 5.27 0.20 374 1.000 3.069

B Carinalli 310 G-3 Ag User 79.1 A X X 75.07 0.35 21.48 0.82 572 0.949 2.912 X

B Carinalli 314 G-2 Ag User 116.1 A X X 110.18 0.51 31.53 1.21 839 0.949 2.912 X

B Gurmeet Luthra 48 G-3 Vineyard 20 V X X 2.00 0.02 0.50 0.02 35 0.100 0.307 X

B Shainsky 311 G-2,3 Ag User 96 A X X 91.10 0.43 26.07 1.00 694 0.949 2.912 X

B Shainsky 312 G-2 Ag User 31 A X X 29.42 0.14 8.42 0.32 224 0.949 2.912 X

C Bernard Eldridge School 4 D-2 School 2 T X X 2.00 0.01 0.54 0.02 39 1.000 3.069

C Bond Park 5 C,D-2 Park 6 T X X 6.00 0.03 1.63 0.06 116 1.000 3.069

C City Right-Of-Way (Maria & Sonoma Mtn) 23 B,C-2 Park 3 T X X 3.00 0.01 0.81 0.03 58 1.000 3.069

C Corona Creek Elementary 8 B-1,2 School 3 T X X 3.00 0.01 0.81 0.03 58 1.000 3.069

C Corona Creek LAD 9 C-2 Park 2.5 T X X 2.50 0.01 0.68 0.03 48 1.000 3.069

C Eagle Park 10 C,D-2 Park 2.9 T X X 2.90 0.01 0.79 0.03 56 1.000 3.069

C Gatti Park 11 C-2 Park 7.3 T X X 7.30 0.03 1.98 0.08 141 1.000 3.069

C Glenbrook Park 12 C-2 Park 2.6 T X X 2.60 0.01 0.71 0.03 50 1.000 3.069

C Kenilworth Jr. High (Relocated) 20 C-1 School 20 T X X 20.00 0.09 5.43 0.21 386 1.000 3.069

C Lucchesi Park 16 D-3 Park 13.1 T X X 13.10 0.06 3.56 0.14 253 1.000 3.069

C Lynch Creek Park (Future) 139 D-3 Park 7 T X X 7.00 0.03 1.90 0.07 135 1.000 3.069 X

C McDowell Blvd North Streetscapes 58 D-3 Park 2 T X X 0.00 0.00 0.00 0.00 0 0.000 0.000 Not feasible

C McDowell Elementary 59 E-3 School 3.7 T X X 3.70 0.02 1.00 0.04 71 1.000 3.069

C McDowell Meadow Park 60 C-2 Park 0.8 T X X 0.80 0.00 0.22 0.01 15 1.000 3.069

C McDowell Park 17 E-3 Park 5.3 T X X 5.30 0.02 1.44 0.06 102 1.000 3.069

C Meadow Elementary 18 C-2 School 2.2 T X X 2.20 0.01 0.60 0.02 42 1.000 3.069

C Meadow Park 19 C-2 Park 2.7 T X X 2.70 0.01 0.73 0.03 52 1.000 3.069

C Open Space (by new Jr. High) 107 C-1 Open Space 3 T X X 3.00 0.01 0.81 0.03 58 1.000 3.069

C Santa Rosa J.C. Phase 2 303 C-1 Open Space 5.4 T X X 5.40 0.03 1.47 0.06 104 1.000 3.069

C Santa Rosa Junior College 27 C-2 School 5 T X X 5.00 0.02 1.36 0.05 96 1.000 3.069

C Sonoma Mountain Elementary Turf 28 D-2 School 2.7 T X X 2.70 0.01 0.73 0.03 52 1.000 3.069

C Sonoma Mtn Parkway Streetscapes 82 B,C,D-2 Park 7.5 T X X 0.00 0.00 0.00 0.00 0 0.000 0.000 Not feasible

C Sunrise Park 30 C-2 Park 2.1 T X X 2.10 0.01 0.57 0.02 40 1.000 3.069

C Trun Bridge Park 300 B-2 Park 2.3 T X X 2.30 0.01 0.62 0.02 44 1.000 3.069

C Turtle Creek Park 31 D-2 Park 5 T X X 5.00 0.02 1.36 0.05 96 1.000 3.069

C Urban Separator N 305 C-1 Open Space 11.9 T X X 11.90 0.06 3.23 0.12 229 1.000 3.069

C Urban Separator S 304 C,D-1 Open Space 11.4 T X X 11.40 0.05 3.10 0.12 220 1.000 3.069

D Driving Range 302 A-2,3 Driving Range 11.8 T X 11.80 0.06 3.20 0.12 227 1.000 3.069

D Pumpkin Patch (Potential City Owned) 315 A-2 Ag User 19 A X X 18.03 0.08 5.16 0.20 366 0.949 2.912

D Redwood Business Park 301 A-2 Business Park 5.9 T X 5.90 0.03 1.60 0.06 114 1.000 3.069

Current Source of Water (2003) Potential Source of Water (2007)

Potential Tertiary Recycled Water System Users

TABLE III - 1

9/27/2011
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E Anna Meadows Park 112 F-3 Park 0.37 T X X 0.37 0.00 0.10 0.00 7 1.000 3.069

E Casa Grande Streetscape 307 F-3 Park 0.5 T X X 0.50 0.00 0.14 0.01 10 1.000 3.069

E Crinella Mini Park 109 F-3 Park 0.4 T X X 0.40 0.00 0.11 0.00 8 1.000 3.069

E Del Oro Park 45 F-3 Park 3.5 T X X 3.50 0.02 0.95 0.04 67 1.000 3.069

E La Tercera Elementary 53 E-3 School 5 T X X 5.00 0.02 1.36 0.05 96 1.000 3.069

E La Tercera Park 54 E,F-3 Park 2.8 T X X 2.80 0.01 0.76 0.03 54 1.000 3.069

E Miwok Valley Elementary and Park 65 F-3,4 School 6.9 T X X 6.90 0.03 1.87 0.07 133 1.000 3.069

E S. McDowell Streetscape 309 F-3 Park 0.08 T X X 0.08 0.00 0.02 0.00 2 1.000 3.069

E Calvary Cemetary 36A C-4 Cemetary 5.5 T X X 5.50 0.03 1.49 0.06 106 1.000 3.069

E Calvary Cemetary (Future) 36B C-4 Cemetary 12 T X X 12.00 0.06 3.26 0.12 231 1.000 3.069 X

E Cherry Valley Park 38 C-4 Park 0.75 T X X 0.75 0.00 0.20 0.01 14 1.000 3.069

E City Hall 40 D-5 Park 0.7 T X X 0.70 0.00 0.19 0.01 13 1.000 3.069

E Collins, Mary Elementary 41 C-4 School 1.4 T X X 1.40 0.01 0.38 0.01 27 1.000 3.069

E Country Club Open Space 104 E-5 Open Space 2.4 T X X 2.40 0.01 0.65 0.02 46 1.000 3.069

E Cypress Hill Cemetary 44 C-4 Cemetary 30 T X X X 30.00 0.14 8.15 0.31 578 1.000 3.069

E Fairgrounds & Library 52 D-3,4 Park 8.8 T X X 8.80 0.04 2.39 0.09 170 1.000 3.069

E Grant Elementary 47 E-5 School 3.4 T X X 3.40 0.02 0.92 0.04 66 1.000 3.069

E Grant Park 113 E-5 Park 0.98 T X X 0.98 0.00 0.27 0.01 19 1.000 3.069

E Holmburg Park (Future) 69 D-4 Park 6 T X X 6.00 0.03 1.63 0.06 116 1.000 3.069 X

E Jack Cavanaugh Park 50 D-4 Park 0.04 T X X 0.04 0.00 0.01 0.00 1 1.000 3.069

E Kenilworth Fields 308 E-3 Park 11.4 T X X 11.40 0.05 3.10 0.12 220 1.000 3.069

E Magnolia Park (Future) 67 C-4 Park 4 T X X 4.00 0.02 1.09 0.04 77 1.000 3.069 X

E McKinley Elementary 61 D-3,4 School 2.7 T X X 2.70 0.01 0.73 0.03 52 1.000 3.069

E McNear Elementary 62 E-5 School 1.7 T X X 1.70 0.01 0.46 0.02 33 1.000 3.069

E McNear Landing 64 E-4 Park 0.15 T X X 0.15 0.00 0.04 0.00 3 1.000 3.069

E McNear Park 63 D-5 Park 4.8 T X X X 4.80 0.02 1.30 0.05 93 1.000 3.069

E McNear Peninsula Park (Future) 70 E-4 Park 17.5 T X X 17.50 0.08 4.75 0.18 337 1.000 3.069 X

E Oak Hill Park 66 C,D-4 Park 2.7 T X X 2.70 0.01 0.73 0.03 52 1.000 3.069

E Penry Park 49 D-4 Park 1.8 T X X 1.80 0.01 0.49 0.02 35 1.000 3.069

E Petaluma High 74 D-5 School 10.6 T X X 10.60 0.05 2.88 0.11 204 1.000 3.069

E Petaluma Junior High 75 C-5 School 6.6 T X X 6.60 0.03 1.79 0.07 127 1.000 3.069

E Pomeroy Corp 110 E-4 Industrial N/A I X X 7.45 0.05 1.63 0.08 91 N/A N/A X

E Saint Vincent's High School 77 C-4 School 2.8 T X X 2.80 0.01 0.76 0.03 54 1.000 3.069

E Shamrock 138 E-4 Industrial N/A S X X 1.02 0.01 0.21 0.01 16 N/A N/A X

E Valley Vista Elementary 84 C,D-5 School 3.5 T X X 3.50 0.02 0.95 0.04 67 1.000 3.069

E Walnut Park 106 D-4,5 Park 1.4 T X X 1.40 0.01 0.38 0.01 27 1.000 3.069

E Wickersham Park 105 E-4,5 Park 2 T X X 2.00 0.01 0.54 0.02 39 1.000 3.069

F Oakmead Business Park 21 G-3 Business Park 10 T X X 10.00 0.05 2.72 0.10 193 1.000 3.069

F South McDowell Blvd Streetscape 83 F-3,4 Park 1.8 T X X 0.00 0.00 0.00 0.00 0 0.000 0.000 Not feasible

G Petaluma Golf Course (9 hole) 73 F-5 Golf Course 43.1 G X X 33.43 0.16 6.00 0.23 160 0.776 2.380

G Petaluma Golf Course (Future 9 holes) 79 F-5 Golf Course 43.1 G X X 33.43 0.16 6.00 0.23 160 0.776 2.380 X

SUBTOTAL (Tertiary Recycled Water) 1212 6 305 13 N/A N/A N/A N/A

*Bold faced numbers represent measured data

9/27/2011
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H (Potential City Owned) 116 C-4 Ag User 55.1 A X 52.29 0.24 14.90 0.57 397 0.949 2.912 X

H (Potential City Owned) 117 C-4 Ag User 38.3 A X 36.35 0.17 10.36 0.40 276 0.949 2.912 X

H (Potential City Owned) 118 D-4 Ag User 111.9 A X 106.19 0.50 30.27 1.16 806 0.949 2.912 X

I A1 (Silacci & Ball) 85 B-4 Ag User 41 A X X 38.84 0.18 11.16 0.43 297 0.947 2.907

I A2 (Silacci) 86 B-4 Ag User 20.5 A X X 19.43 0.09 6.13 0.23 163 0.948 2.909

I A3 (Silacci) 87 B-3 Ag User 30 A X X 28.23 0.13 7.26 0.28 193 0.941 2.888

I A4 (Silacci)** 88 B-3 Ag User 43 A X X 40.54 0.19 9.79 0.38 261 0.943 2.893

I A5 (Cardinaux) 89 B-3 Ag User 21 A X X 21.97 0.10 5.43 0.21 145 1.046 3.211

J A6 (Tunzi) 90 B-2 Ag User 11.3 A X X 5.87 0.03 1.59 0.06 42 0.519 1.594

J A7 (Tunzi)** 91 A-2 Ag User 0 A X X 0.00 0.00 0.00 0.00 0 0.519 1.593 X

J A8 (Bettinelli) 92 B-1 Ag User 32.3 A X X 33.06 0.15 7.62 0.29 203 1.024 3.141

J A9 (Bettinelli) 93 B-1 Ag User 50.7 A X X 52.14 0.24 13.54 0.52 360 1.028 3.156

J A10 (Tunzi) 94 B-2 Ag User 127.5 A X X 66.58 0.31 15.56 0.60 414 0.522 1.603

J A11 (Cardinaux)** 95 B-2 Ag User 20 A X X 21.09 0.10 5.15 0.20 137 1.055 3.236

J M12 (Mendoza) 96 B,C-2 Ag User 30.6 A X X 28.53 0.13 11.80 0.45 314 0.932 2.861

J T12 (Teixeira/Pinhiero) 97 B-2 Ag User 67.3 A X X 54.20 0.25 15.44 0.59 411 0.805 2.472

J A13 (Mendoza)** 98 C-2 Ag User 37.7 A X X 35.14 0.16 7.81 0.30 208 0.932 2.860

J A14 (Mendoza) 99 C-2 Ag User 72.7 A X X 67.78 0.32 15.76 0.60 420 0.932 2.861

J A17 (Teixeira/Pinhiero)** 102 C-2 Ag User 68.7 A X X 55.30 0.26 13.61 0.52 362 0.805 2.470

K 119 C,D-4 Ag User 27.3 A X 25.91 0.12 7.38 0.28 197 0.949 2.912 X

K 120 D-4 Ag User 16.8 A X 15.94 0.07 4.54 0.17 121 0.949 2.912 X

K 121 D-4 Ag User 75.3 A X 71.46 0.33 20.37 0.78 542 0.949 2.912 X

K 122 D-3 Ag User 30.9 A X 29.32 0.14 8.36 0.32 222 0.949 2.912 X

K 123 D-4 Ag User 33.9 A X 32.17 0.15 9.17 0.35 244 0.949 2.912 X

K 124 D-4 Ag User 21.2 A X 20.12 0.09 5.73 0.22 153 0.949 2.912 X

K 125 D-4 Ag User 28.2 A X 26.76 0.13 7.63 0.29 203 0.949 2.912 X

K Buck 126A E-4 Ag User 23.7 A X 22.49 0.11 6.41 0.25 171 0.949 2.912 X

K Buck 126B E-4 Vineyard 80.9 V X X 8.09 0.07 2.02 0.08 144 0.100 0.307 X

K 127 D,E-4 Ag User 5.8 A X 5.50 0.03 1.57 0.06 42 0.949 2.912 X

K 128 E-3 Ag User 10 A X 9.49 0.04 2.70 0.10 72 0.949 2.912 X

K 129 D,E-3 Ag User 10.1 A X 9.58 0.04 2.73 0.10 73 0.949 2.912 X

K Brazil 317 B-4 Ag User 74 A X 70.23 0.33 20.01 0.77 533 0.949 2.912 X

L 130 E-4 Ag User 37.8 A X 35.87 0.17 10.22 0.39 272 0.949 2.912 X

L 131 E-4 Ag User 12.4 A X 11.77 0.05 3.35 0.13 89 0.949 2.912 X

L 132 E-4 Ag User 39.6 A X 37.58 0.18 10.71 0.41 285 0.949 2.912 X

L Bachman 133A F-4 Ag User 44.6 A X 42.33 0.20 12.06 0.46 321 0.949 2.912 X

L Bachman 133B F-4 Vineyard 27.7 V X X 2.77 0.02 0.69 0.03 49 0.100 0.307 X

L Bachman 134 F-4 Ag User 139.8 A X 132.67 0.62 37.81 1.45 1007 0.949 2.912 X

L 135 F-5 Vineyard 37.7 V X X 3.77 0.03 0.94 0.04 67 0.100 0.307 X

L 136A F-4 Ag User 6.3 A X 5.98 0.03 1.70 0.07 45 0.949 2.912 X

L 136B F-4 Vineyard 13.1 V X X 1.31 0.01 0.33 0.01 23 0.100 0.307 X

SUBTOTAL (Secondary Effluent) 1383.34 6.52 379.31 14.54 N/A N/A N/A N/A

2595.53 12.87 683.89 27.25 N/A N/A N/A N/A

*Bold faced numbers represent measured data

TABLE III - 2

**Irrigated acreage and demands for existing customers #88, #91, #95, #98, and #102 have been reduced within this table from current actual 

irrigation demands and irrigated acreage due to lack of interest in recycled water in the future or due to difficult and dangerous areas to access 

by US Filter staff.  The total reduction in total irrigation season use due to these changes equates to 72.75 MG/yr [#88 (4 acres), #91 (5.2 

acres), #95 (5 acres), #98 (5 acres), and #102 (70 acres)].

Current Source of Water (2003) Potential Source of Water (2007)

SUBTOTAL (Tertiary Recycled Water + Secondary Effluent)

Potential Secondary Recycled Water System Users

9/27/2011
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disinfected tertiary effluent meeting the requirements of Title 22 for unrestricted 
use. Turf users will use recycled water for irrigation of turf grass. All potential turf 
users are included in Table III-1 and Figure III-1. 

Total Irrigation Season Use 

Turf was estimated to require 1.0 million gallons (MG)/acre or 3.069 acre-ft/acre of 
water during the irrigation season. This is a typical value for irrigation over an 
irrigation season. Actual data for many potential recycled water turf users was 
obtained from potable water meter reading records. This data is included in 
Appendix G—Potential Recycled Water User Water Usage Data. In many cases, this 
data supported the estimated value listed above. 

Total irrigation season use for all potential turf users was obtained by multiplying 
the turf factor of 1.0 MG/acre by each user’s number of irrigated acres. Total 
irrigation season use (MG/year) for all potential turf users is provided in Table III-1. 

Average Irrigation Daily Use 

An irrigation season of April through October, 214 days, was used to determine the 
average irrigation daily use for turf users. The total irrigation season use (MG/year) 
was divided by 214 days to obtain the average irrigation daily use in million gallons 
per day (mgd). The average irrigation daily use for all potential turf users is 
provided in Table III-1. 

Maximum Monthly Demand 

A maximum monthly irrigation demand of 10.0 inches per month was used for turf 
users. This equates to 0.833 acre-ft/acre or 0.27 MG/acre for the maximum month. 
This maximum month factor of 0.27 MG/acre was multiplied by the number of 
irrigated acres for each turf user to obtain the demand for the maximum month 
(MG/month). The maximum monthly demand for all potential turf users is provided 
in Table III-1. 

The irrigation demand for turf grass was used to arrive at the estimate of 10.0 
inches per month for the maximum month demand. The irrigation demand formula 
is based on the evapotranspiration rate, precipitation for the month, root leaching 
rate factor, crop coefficient, and irrigation efficiency. The California Landscape 
Contractors Association recommends a root-leaching factor of 1.0. However, to 
account for potential salt accumulation at the root zone, a root leaching rate factor 
of 1.1 was used. This yields a more conservative value. The monthly irrigation 
demand for the month of July in Year 2000 in the City of Petaluma was 6.69 
in/month. Since this does not take into consideration the water loss due to other 
factors, such as wind, runoff, or the soil’s inability to efficiently transport water to 
the roots due to salt accumulation, a maximum monthly demand of 10.0 
inches/month was used for all turf users. 
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Maximum Daily Demand 

The maximum daily demand for turf users was calculated as a water demand fifteen 
percent greater than the average daily demand in the maximum month. The 
maximum monthly demand in MG/month was divided by 30 days to get the 
average daily demand for the maximum month. Thirty (30) days was used since it 
would yield a more conservative value than if thirty-one (31) days was used in the 
calculation. The average daily demand for the maximum month was then multiplied 
by 1.15 to increase it by 15 percent to yield the maximum daily demand. The 
maximum daily demand in million gallons/day (mgd) for all potential turf users is 
provided in Table III-1. 

Maximum Hourly Demand 

The maximum hourly demand for turf users was developed using the maximum 
daily demand and the 24-hour use profile for turf users. 

A 24-hour use profile was developed based on the operation of a turf irrigation 
system. Turf users generally irrigated during night hours when people are not using 
facilities such as parks, schools, cemeteries, and open space. The 24-hour use 
profile was developed using an irrigation duration of 9 hours from 9 pm to 6 am. 

This 24-hour use profile is illustrated below. The maximum hourly demand in 
gallons/minute (gpm) was calculated by converting the maximum daily demand in 
mgd to gpm and then distributing the demand into the 9 hours of irrigation. The 
maximum hourly demand for each potential turf user is provided in Table III-1. The 
demand for each hour of irrigation can be obtained by multiplying the maximum 
hourly demand by the associated demand factor in the 24-hour use profile. 

24-Hour Use Profile
Turf Users (T)
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Golf Course Users 

Users identified as golf course customers include Adobe Creek Golf Course, Rooster 
Run Golf Course, and the Petaluma Country Club. The northeast half of the Adobe 
Creek Golf Course is currently served by the existing secondary effluent recycled 
water system. The southwest half of the Adobe Creek Golf Course is currently 
irrigated by a private well, since it cannot be served with disinfected secondary 
effluent due to the proximity of homes aligning the golf course. Rooster Run Golf 
Course is currently irrigated with potable water, but will be added to the existing 
secondary effluent recycled water system once the backbone recycled water 
pipeline, currently under construction, is completed. It is estimated that Rooster 
Run Golf Course will be irrigated with disinfected secondary effluent by the summer 
of 2004. The Petaluma Country Club is currently a 9-hole golf course irrigated with 
potable water. The country club has expressed an interest in both recycled water 
and expanding the golf course to an 18-hole facility. The additional nine holes have 
been included as a potential future recycled water user in the master plan. All 
potential recycled water golf course users would receive tertiary recycled water 
once the WRF is completed and are included in Table III-1 and Figure III-1. Their 
use will be limited to the irrigation of turf grass and supply to water elements of the 
course. 

Total Irrigation Season Use 

Total irrigation season use for Adobe Creek Golf Course (NE) was obtained from the 
secondary effluent recycled water system water meter readings from 2001 and 
2002. These records are included in Appendix E—Existing Secondary Water 
User/Facility Information. The total water use data obtained for Adobe Creek (NE) 
was used to estimate total water use for the associated acreage at Adobe Creek 
(SW). 

Total irrigation season use for Rooster Run Golf Course and the existing nine holes 
of the Petaluma Country Club were obtained from potable water meter readings 
from 2001 and 2002. This data is included in Appendix G—Potential Recycled Water 
User Water Usage Data. The data for the existing nine holes of the Petaluma 
Country Club was used to estimate the acreage and demand for the proposed 
future nine holes. 

Actual irrigated acreage for all the golf courses was provided by the City and is 
included in Appendix F—Potential Recycled Water User Irrigated Acreage. Total 
irrigation season use (MG/y) for all golf courses is included in Table III-1. 

Average Irrigation Daily Use 

An irrigation season of April through October, 214 days, was used to determine the 
average irrigation daily use for golf course users. The total irrigation season use in 
MG was divided by 214 days to obtain the average irrigation daily use in mgd. 
Average irrigation daily use for the potential golf course users is provided in Table 
III-1. 
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Maximum Monthly Demand 

A maximum monthly irrigation demand for Adobe Creek Golf Course (NE) was 
obtained from 2001 and 2002 secondary effluent recycled water system water 
meter readings. This data is included in Appendix E—Existing Secondary Water 
User/Facility Information. The maximum monthly irrigation demand for Adobe 
Creek Golf Course (NE) was used to estimate the maximum monthly irrigation 
demand for Adobe Creek Golf Course (SW). 

The maximum monthly irrigation demands for Rooster Run Golf Course and the 
Petaluma Country Club were obtained from potable water meter reading records 
from 2001 and 2002. This data is included in Appendix G—Potential Recycled Water 
User Water Usage Data. The maximum monthly irrigation demand for the future 
nine holes at the Petaluma Country Club was based on the demand for the existing 
nine holes. Maximum monthly demand for potential golf course users is provided in 
Table III-1. 

Maximum Daily Demand 

The maximum daily demand for golf course users was calculated as a water 
demand fifteen percent greater than the average daily demand within the 
maximum month. The maximum monthly demand in MG/month was divided by 30 
days to get the average daily demand for the maximum month. Thirty (30) days 
was used, since it would yield a more conservative value than if thirty-one (31) 
days was used in the calculation. The average daily demand for the maximum 
month was then multiplied by 1.15 to increase it by 15 percent to obtain the 
maximum daily demand. The maximum daily demand in mgd for all potential golf 
course users is provided in Table III-1. 

Maximum Hourly Demand 

The maximum hourly demand for golf course users was developed assuming that 
all golf course users will continuously take an even amount of water over a 24-hour 
period. Although golf courses are irrigated during night hours when they are closed 
for business, they have the ability to take recycled water continuously into on-site 
water storage elements integrated as part of the course. 

Currently, Rooster Run Golf Course and Adobe Creek Golf Course continuously 
supply their irrigation lakes with recycled water throughout the day and night. 
During actual irrigation, they use an on-site pump station to pump water from the 
lake for their irrigation activities. This irrigation activity will continue when tertiary 
effluent is supplied. 

This continuous demand from golf courses is essential for the proper operation and 
cost effectiveness of the recycled water system. This constant demand allows the 
recycled water facilities, including pump station (SW), pipelines, and in-system 
reservoir (SW) to be sized much smaller than if these large demand customers 
were to take water over a shorter duration. 
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The Petaluma Country Club is currently supplied potable water from the City’s 
potable water system and uses the water and system pressure for irrigation. For 
purposes of this master plan, it was determined that it would not be feasible to 
supply recycled water in that same manner to the Petaluma Country Club. If 
recycled water is provided to the Petaluma Country Club, water would be supplied 
at a constant rate over a 24-hour period and the golf course would have to store 
the water on-site and re-pump for irrigation. The costs associated with storage and 
re-pumping would be incurred by the country club. 

A 24-hour use profile for golf courses is shown below. The maximum hourly 
demand in gpm is calculated by converting the maximum daily demand in mgd to 
gpm. The maximum hourly demand for each potential golf course user can be 
obtained from Table III-1. 

24-Hour Use Profile
Golf Course Users (G)

0

0.2

0.4

0.6

0.8

1

Hour

D
em

an
d

 F
ac

to
r

a

a Demand Factor * M ax Hour Demand [gpm/hour] = Water Consumed [gpm/hour]  

Industrial Users 

Although most customers identified include agricultural customers, vineyards, golf 
courses, and turf customers, two potential industrial customers were identified. 
These customers included Pomeroy Corporation and Shamrock Materials, Inc. Both 
companies manufacture concrete construction materials and are located within the 
city limits on Hopper Street west of highway 101. Their location can be seen on 
Figure III-1. They both currently use potable water in their manufacturing process. 
Prior to providing these customers with tertiary water, an analysis of the tertiary 
water would be required to verify that the water would not degrade the quality of 
their product. 

Unlike other users identified, the water usage by these industries is not based on 
irrigation use and is required year round. The reliability of the water supply is also 
more critical since interruptions in water supply would result in production issues. 
Due to these differences between the industrial users and other users identified, a 
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survey was conducted with both users to better understand their water use 
schedule, demands, and specific requirements. Upon review of the information 
gathered, it was determined that it would be feasible to serve these two customers 
and thus, they were included in the master planning study as potential customers. 
Completed potential industrial customer forms for Pomeroy Corporation and 
Shamrock Materials, Inc. are included in Appendix I—Potential Industrial Customer 
Survey. The information gathered from these potential customers was used to 
determine total irrigation season use, average irrigation daily use, maximum 
monthly demand, maximum daily demand, and specific 24-hour use profiles. 
Demand information is included in Table III-1. 

Total Irrigation Season Use 

Since Pomeroy Corporation and Shamrock Materials, Inc. use water year round, 
their water demands must be based on the same time frame as analyzed for other 
customers. The total irrigation season use is based on the total water used during 
the seven month irrigation period from April through October. Therefore, the total 
irrigation season use for these customers only includes their water use during these 
seven (7) months. It should be noted that recycled water will be required and 
supplied during the other months to these customers. Total irrigation season use 
for potential industrial users is included in Table III-1. 

Average Daily Use 

The average daily use for these customers is obtained by dividing their total 
irrigation season use by 146 days, rather than 214 days, since they are closed for 
business on weekends and holidays and do not use water on those days, unlike an 
irrigation customer. Average daily use for potential industrial users is included in 
Table III-1. 

Maximum Monthly Demand 

The maximum monthly demand for industrial customers is based on information 
obtained on the potential industrial customer survey forms. Maximum monthly 
demand for potential industrial users is included in Table III-1. 

Maximum Daily Demand 

The maximum daily demand for potential industrial customers was not available 
from the industrial customers and was calculated as a water demand fifteen percent 
greater than the average daily demand within the maximum month. The maximum 
monthly demand in MG/month was divided by 23 days to get the average daily 
demand for the maximum month. Twenty-three (23) days was used, since that was 
the estimated days that the facility would be open and use water during the 
maximum irrigation month of July. The average daily demand for the maximum 
month was then multiplied by 1.15 to increase it by 15 percent to obtain the 
maximum daily demand. The maximum daily demand in mgd for potential industrial 
users is provided in Table III-1. 
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Maximum Hourly Demand 

A specific 24-hour use profile was developed for each industrial user and is provided 
below. 

Pomeroy Corporation uses water in varying amounts for six hours between 10 am 
and 4 pm and for nine hours between 4 pm and 1 am. The 24-hour use profile 
provides demand factors of 1.78 and 0.48, respectively. The maximum hourly 
demand in gpm is calculated by converting the maximum daily demand in mgd to 
gpm and then distributing the demand into the fifteen (15) hours of demand. The 
maximum daily demand is the average hourly demand over the hours that demand 
occurs. In order to obtain the hourly demand for a specific hour, the maximum 
hourly demand must be multiplied by the demand factor from the 24-hour use 
profile for the hour in question. 

Shamrock Materials, Inc. uses a constant supply of water over an 11-hour period 
from 5 am to 4 pm. The maximum hourly demand in gpm is calculated by 
converting the maximum daily demand in mgd to gpm and then distributing the 
demand into eleven (11) hours. 

The average maximum hourly demand for these potential customers is provided in 
Table III-1. 

24-Hour Use Profile
Pomeroy Corporation (I)
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24-Hour Use Profile
Shamrock Materials, Inc (S)
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Vineyard Users 

Users identified as vineyard users are included in both the tertiary system and the 
secondary effluent system. The quality of water that is provided is dependent upon 
their physical location. Since vineyards root irrigate through drip irrigation, either 
secondary or tertiary recycled water can be used. Vineyard users can be found in 
both Figures III-1 and III-2 and corresponding Tables III-1 and III-2. It should be 
noted that vineyards use much less water per acre than the other irrigation 
customers identified in this master plan. 

Total Irrigation Season Use 

The existing secondary effluent recycled water system currently serves one 
vineyard. Although historical records are available for the water use of the existing 
recycled water customers in Appendix E—Existing Secondary Water User/Facility 
Information, insufficient data was available for Karren Vineyards, since they are a 
relatively new customer. An independent survey was conducted with Karren 
Vineyards during the initial recycled water study in 2001. Based on the data 
gathered at that time, the total irrigation season use was developed. For all other 
potential vineyard customers identified, the total irrigation season use was 
estimated at 0.10 MG/acre or 0.307 acre-ft/acre. This is a typical value for 
irrigation use by a vineyard over an irrigation season. The Sonoma County Grape 
Growers Association was contacted to verify data about vineyard water use within 
the Petaluma area. Total irrigation season use for potential vineyard customers was 
obtained by multiplying the factor of 0.10 MG/acre by the number of irrigated acres 
for each user. Information for total irrigation season use for all potential vineyard 
customers is included in Tables III-1 and III-2. 
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Average Irrigation Daily Use 

An irrigation season of 120 days was used to determine average irrigation daily use 
for potential vineyards. This data was obtained from the Sonoma County Grape 
Growers Association. Average irrigation daily use (mgd) was determined by dividing 
the total irrigation season use (MG) by 120 days. Average irrigation daily use for 
each potential user is included in Tables III-1 and III-2. 

Maximum Monthly Demand 

According to the Sonoma County Grape Growers Association, the monthly demand 
for vineyard users is approximately equal for each month throughout their four-
month irrigation season. Maximum month demand was then determined by dividing 
the total irrigation season use by four. The maximum monthly demand for all 
potential vineyard customers is included in Tables III-1 and III-2. 

Maximum Daily Demand 

Maximum daily demand for potential vineyard users was calculated as a water 
demand fifteen percent greater than the average daily demand in the maximum 
month. The maximum monthly demand in MG/month was divided by 30 days to 
obtain the average daily demand for the maximum month. Thirty (30) days was 
used, since it would yield a more conservative value than if thirty-one (31) days 
was used in the calculation. The average daily demand for the maximum month 
was then multiplied by 1.15 to increase the value by 15 percent to yield the 
maximum daily demand. The maximum daily demand in mgd for potential vineyard 
users is provided in Tables III-1 and III-2. 

Maximum Hourly Demand 

The maximum hourly demand for vineyard users was developed using the 
maximum daily demand and a 24-hour use profile for vineyard users. A 24-hour 
use profile was developed based on how vineyard users irrigate throughout the day. 
Vineyards are irrigated during the daytime. The 24-hour profile for vineyard users 
was developed based on a 9-hour irrigation duration from 7 am to 4 pm. This 24-
hour use profile is shown below. The maximum hourly demand in gpm is calculated 
by converting the maximum daily demand in mgd to gpm and then distributing the 
demand into the 9-hour irrigation period. The maximum hourly demand for each 
potential vineyard user is provided in Tables III-1 and III-2. 
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24-Hour Use Profile
Vineyard Users (V)
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Agricultural Users 

Users identified as agricultural users include current secondary effluent system 
customers, as well as potential customers identified along Lakeville Highway, Ely 
Road, Frates Road, and a parcel of land owned by the City of Petaluma along Casa 
Grande Road. These customers are shown in Figures III-1 and III-2. Agricultural 
customers will either receive tertiary recycled water or secondary effluent recycled 
water based upon their physical location. Demands for each potential agricultural 
user is provided in Tables III-1 and III-2. 

Total Irrigation Season Use 

Total irrigation season use and number of irrigated acres for all current secondary 
effluent system recycled water customers was obtained from 2001 and 2002 
historical meter reading records. This data is summarized and included in Appendix 
E—Existing Secondary Water User/Facility Information. All factors for MG/acre and 
acre-ft/acre were created using these records. The factors obtained seemed 
reasonable for irrigation of agricultural land. The factors obtained for current 
customers were then averaged to obtain an average factor, which could be applied 
to potential agricultural lands identified that are currently irrigated with recycled 
water. An average factor of 0.949 MG/acre or 2.912 acre-ft/acre was applied to 
estimated irrigated acreage for potential agricultural customers to obtain their total 
irrigation season use. Total irrigation season use is provided in Tables III-1 and III-
2 for all agricultural users. 

Average Irrigation Daily Use 

An irrigation season of April through October, 214 days, was used to determine the 
average irrigation daily use for agricultural users. The total irrigation season use in 
million gallons was divided by 214 days to obtain the average irrigation daily use in 
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mgd. Average irrigation daily use for all potential agricultural users is provided in 
Tables III-1 and III-2. 

Maximum Monthly Demand 

The maximum monthly demand for all current secondary effluent system 
agricultural customers was obtained from historical 2001 and 2002 meter reading 
records. This data is provided in Appendix E—Existing Secondary Water 
User/Facility Information. The percentage of recycled water used by the current 
agricultural customers in the maximum month was averaged to obtain a value of 
28.5 percent. This percentage was applied to the total irrigation season use for all 
other agricultural users identified to obtain their maximum monthly demand. The 
maximum monthly demand for all potential agricultural users is included in Tables 
III-1 and III-2. 

Maximum Daily Demand 

The maximum daily demand for all potential agricultural customer is included in 
Tables III-1 and III-2. It was calculated as a demand fifteen percent greater than 
the average daily demand in the maximum month. The maximum month demand in 
MG/month was divided by 30 days to get the average daily demand for the 
maximum month. Thirty (30) days was used, since it would yield a more 
conservative value than if thirty-one (31) days was used in the calculation. The 
average daily demand in the maximum month was then multiplied by 1.15 to 
increase it by 15 percent to yield the maximum daily demand. 

Maximum Hourly Demand 

A specific 24-hour use profile was developed for agricultural users and is provided 
below. This use profile is based on the irrigation pattern of current agricultural 
customers in the secondary effluent recycled water system. Appendix E—Existing 
Secondary Water User/Facility Information includes 24-hour flow charts, dated 
4/23/2002, 8/03/2002, and 9/08/2002, for all three pumping stations in the 
secondary effluent system. Since no storage is provided in the current secondary 
effluent distribution system, these charts show real time use by the customers. 
These flow charts were used to establish a 24-hour use profile. Although 
agricultural customers irrigate 24 hours/day, they irrigate at a higher rate during 
the 9-hour period between 7 am and 4 pm than the 13-hour period between 4 pm 
and 7 am. The 24-hour use profile provides demand factors of 1.185 and 0.89, 
respectively, for these two periods of varying use. The maximum hourly demand in 
gpm is calculated by converting the maximum daily demand in mgd to gpm and 
then distributing it among the 24 hours of irrigation. The maximum hourly demand 
is the average hourly demand over the hours that maximum daily demand occurs. 
In order to obtain the hourly demand for a specific hour, the maximum hourly 
demand should be multiplied by the demand factor from the 24-hour use profile for 
the hour in question. The 24-hour use profile was used in the modeling analysis of 
scenarios in Section VI—Evaluation of Scenarios. The average maximum hourly 
demand for each agricultural customer is provided in Tables III-1 and III-2. 
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24-Hour Use Profile
Agricultural Users (A)
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Water Recycling Facility No. 3 Water Use 

The tertiary recycled water distribution system will supply the Water Recycling 
Facility (WRF) with No. 3 water for in-plant use. This use is important for sizing the 
tertiary facilities in the plant, the tertiary recycled water pump station, and the 
tertiary in-system reservoir. However, this use will not expel water from the 
system. All No. 3 water will simply re-enter the WRF for recirculation. An average 
irrigation daily use of 0.60 mgd and a maximum daily demand of 1.01 mgd was 
provided by the WRF design consultant for use in the analysis. The 24-hour use at 
the WRF for No. 3 water was assumed to be constant. The 24-hour use profile for 
No. 3 water use at the WRF is provided below. The maximum hourly demand in 
gpm was calculated by converting the maximum daily demand in mgd to gpm and 
then distributing over a 24-hour period. The location of the WRF is shown in Figure 
III-1 and demand data for No. 3 water use at the WRF is shown in Table III-1. 
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24-Hour Use Profile
Water Recycling Facility No. 3 Water Use
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SECTION IV 
SYSTEM REQUIREMENTS AND EVALUATION CRITERIA 

 

System requirements and evaluation criteria were created to ensure that recycled 
water scenarios are developed and evaluated in accordance with the City's 
requirements for recycled water systems. General requirements create the 
framework for overall goals and objectives for the system. Design requirements will 
allow various scenarios to be developed and modeled to meet the specific 
requirements of the City and cost evaluation criteria will allow the development of 
an 80 year present worth cost for each scenario for cost comparison purposes. 
These system requirements and evaluation criteria are outlined below. 

GENERAL REQUIREMENTS 

General Requirements for the City of Petaluma's recycled water program were 
identified and include the following items. 

Potable Water Offset 

A potable water offset requirement of 600 acre-ft or 196 million gallons by recycled 
water was identified for this master plan. The Sonoma County Water Agency's 
(SCWA) Draft Water Conservation Program, prepared in 1998, identified 600 
AF/year as a target for potable offset by recycled water for the City of Petaluma. 
When the City of Petaluma's Year 2000 Urban Water Management Plan was 
prepared, it included this value as potable water supply to be provided through 
potable offset by recycled water. The City of Petaluma's City Council adopted this 
plan in early 2001. The recycled water program to be implemented shall, at a 
minimum, offset 600 acre-ft or 196 MG of potable water. The offset of potable 
water to the Rooster Run Golf Course, estimated to occur in the summer of 2004, 
will contribute 422 acre-ft or 138 million gallons to this requirement. All potable 
offset following the WRF coming online in Year 2007 will be accomplished by the 
tertiary system. No potable offset can be established by secondary effluent based 
on the potential customers identified in Figure III-2. All potential tertiary recycled 
water customers identified who currently use potable water and would contribute to 
additional potable offset are identified in Table III-2. The recycled water program 
shall provide flexibility to add additional potable water customers to the recycled 
system if additional potable offset beyond 600 AF/year is required at a later date. 

Ability to Manage Recycled Water Between May 1st and October 20th. 

The City of Petaluma must not discharge to the Petaluma River between May 1st 
and October 20th of each year, as imposed by the San Francisco Bay Area Regional 
Water Quality Control Board. Therefore, water within the storage system at the 
WRF must be balanced to ensure no discharge to the Petaluma River between this 
period and delivery of sufficient water to recycled water customers. The balance is a 
function of incoming wastewater flows to the WRF, recycled water demands, and 
storage within the WRF. A water balance was performed for use in this master plan. 
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The water balance information is included in Appendix D. The total recommended 
amount of recycled water for distribution during the irrigation season was estimated 
to be 790 million gallons at startup of the WRF in Year 2007 and approximately 
1,000 million gallons at buildout. This includes all recycled water, namely, tertiary 
and secondary effluent. 

The average dry weather flow (ADWF) entering the WRF at startup is estimated to 
be 5.2 mgd. Buildout is estimated to occur in Year 2025 with an ADWF of 6.7 mgd. 
It is anticipated that ADWF and the recommended amount of total recycled water 
available each irrigation season will increase linearly from Year 2007 through 
buildout. Distribution of recycled water greater than or less than the recommended 
amount increases the risk of discharge into the Petaluma River during the none 
discharge periods in May and October, namely the transition period between 
irrigation and non-irrigation seasons. The risk of not having sufficient recycled 
water available to meet the recycled water customers' demands also increases if 
distribution of recycled water is greater than or less than the recommended 
amount. 

Operational Flexibility 

Operational flexibility within the recycled water system is desired to ensure that 
effluent is not discharged into the Petaluma River during restricted months and 
sufficient water is available to meet customer demands. 

In addition to fluctuations in incoming ADWF and the number of recycled water 
customers, other factors, such as weather, impact customer water use. Since 
almost all customers identified are irrigation customers, the air temperature and 
precipitation amounts prior to and during the irrigation season will impact the 
amount of recycled water used. 

During the master planning process, the City of Petaluma and Dodson Engineers 
visited several agencies that provide recycled water. Recycled water provider 
surveys were conducted and supplemental data was collected for each of the 
agencies. This information is included in Appendix H—Recycled Water Provider 
Survey. During this survey process, it was found that operational flexibility in a 
recycled water system is essential and that other agencies obtain this flexibility 
through irrigation of agency owned lands. 

Based on our discussions with these other agencies, it is recommended to obtain 
this flexibility by using 20 percent of all recycled water on city-owned agricultural 
land. Irrigation of city-owned agricultural land will allow the City to provide less or 
more irrigation than optimal to better balance the water supply with the demands 
on the recycled water system. It is recommended that city-owned agricultural land 
be agricultural land and irrigated with secondary effluent. This would provide the 
City with the most flexible system at the least cost. Since the City does not own 
sufficient land at this time for such use, it is unclear which parcels of land will be 
acquired for use as city-owned agricultural land. This master plan identified 205 
acres that could be used for such purposes in the secondary effluent system. 205 
acres of agricultural land equates to 195 million gallons of irrigation season use and 
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equals approximately 20 percent of all estimated recycled water use at buildout. In 
addition, 30 acres of agricultural land in the tertiary system was identified for use 
as city-owned agricultural land. This land is currently owned by the City of 
Petaluma.  

It is recommended that city-owned agricultural land be owned by the City, as well 
as the irrigation system installed on the land. The City of Petaluma may elect to 
enter into a long term (40 year minimum) lease to obtain this land rather than 
purchase the land. It is also recommended that the land be rented for agricultural 
purposes and that the City operate the irrigation system and maintain the ability to 
over or under irrigate to balance recycled water supply with storage. 

This irrigation flexibility must be maintained through rental contracts written with 
language that allows the City to control the irrigation operation. Sample contracts 
from other agencies are included in Appendix H - Recycled Water Provider Survey. 
Prior to purchasing any land or entering into a long-term lease agreement and 
installing an irrigation system, the City shall evaluate the land to ensure that the 
soil is suitable for irrigation. 

Ability to Phase Program to Adjust to Increasing Recycled Water 
Production Between Year 2007 and Buildout. 

As total recycled water for irrigation season use increases from 790 million gallons 
in Year 2007 to 1,000 million gallons at buildout, customers must be added to the 
recycled water system to balance recycled water supply with system demand. 

Impacts of Zero Discharge 

This master planning document does not include a requirement for the 
recommended recycling program to meet a zero discharge requirement; namely, a 
requirement to recycle all effluent and eliminate any discharge to the Petaluma 
River regardless of the time of year. The City of Petaluma is not prohibited by the 
San Francisco Bay Area Regional Water Quality Control Board from discharging 
disinfected secondary effluent to the Petaluma River between October 20th and May 
1st. The City meets all requirements of its NPDES permit. 

Since all but two potential recycled water customers identified within the master 
plan are irrigation customers, all effluent, which is currently discharged to the river, 
would have to be stored until the irrigation season, under a zero discharge 
requirement. This quantity of water equates to approximately 63 percent of the 
City’s total effluent or approximately 1,700 MG at buildout. A restriction to meet 
zero discharge would result in the need for a recycling program that could distribute 
approximately 2,135 MG/year in 2007 and 2,700 MG/year at buildout. If recycling 
of this magnitude was implemented, additional customers would be required 
beyond all those identified in Section III- Potential Recycled Water Users and 
Demands. A zero discharge program would require extensive facilities at the new 
WRF to store the estimated 1,700 MG of effluent until the irrigation season. 
Additional tertiary treatment facilities would also be required at the new WRF based 
on the amount of recycled water that would be required to meet tertiary standards. 
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In addition, the recycled water system would require additional pumping facilities, 
in-system storage, and distribution pipelines. If zero discharge were imposed, it is 
estimated that the recommended least cost recycled water program would increase 
by 6 to 7 times in capital cost and by 2 to 3 times in annual operating and 
maintenance cost.  

Since a major focus of this master plan was to determine the least cost project for 
the City of Petaluma, alternatives to distribute recycled water beyond the city limits 
and southern Sonoma County were not considered.  

DESIGN REQUIREMENTS 

Basic design requirements for the tertiary and secondary effluent recycled water 
systems have been developed. Dodson Engineers has worked closely with the City 
of Petaluma's staff to establish criteria that will meet the operational requirements 
of the City and provide facilities with low operational and maintenance costs. All 
recycled water scenarios identified in Section V—Scenario Development and 
Methodology will be modeled to ensure that design requirements identified will be 
met. 

Design requirements for the recycled water systems include requirements for 
delivery pressure, storage tanks/reservoirs, pumping stations, and pipelines and 
valves. 

Delivery Pressure 

A minimum delivery pressure at each customer's delivery point has been 
established. The minimum delivery pressure to any tertiary recycled water system 
customer will be 50 psi. This will allow adequate pressure for the operation of 
irrigation systems and meet the industrial customers' needs. Current secondary 
effluent system customers who will be converted to the tertiary system will have a 
minimum pressure requirement of 60 psi, as established below for the secondary 
effluent system. 

The minimum delivery pressure established for secondary effluent system 
customers is 60 psi. This requirement is based on the minimum requested pressure 
from current secondary effluent customers. The higher pressure is requested, since 
large areas are served by a single hydrant. A maximum pressure at customer water 
meters or hydrants has not been established. If delivery pressures exceed 
customers maximum desired pressure, then pressure reducing valves (PRV) must 
be provided at customer water meters and hydrants. All current agricultural 
customers have PRVs at their hydrants. 

Storage Tanks/Reservoirs 

In-system storage reservoir(s) are required for both the tertiary and secondary 
effluent recycled water system. Reservoir(s) will allow the pump station(s) to be 
sized for maximum daily demands rather than maximum hourly demands and still 
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allow the system to meet maximum hourly demands without complex controls at 
the pumping station(s). 

Tertiary System 

In-system above ground welded steel storage tanks shall be provided in the tertiary 
system. The tank(s) shall be sized for distribution storage only. During maximum 
day demands, with all duty pumps at the associated pump station operating, the 
tank shall not end at a lower level than at the start of the maximum day. No 
emergency storage will be provided in the distribution system, since it has been 
determined that recycled water is not essential. Tertiary water will be used for fire 
protection at the new WRF. A one MG storage reservoir will be located at the WRF 
for fire water storage. 

Secondary Effluent System 

The current secondary effluent recycled water system does not have in-system 
storage. These stations are difficult to operate and maintain due to the small 
number of customers in the system, variable speed driven pumps, and their 
complex controls. It is recommended that these stations be provided with in-system 
storage to eliminate the variable speed drives and complex controls and lower 
pump station operations and maintenance costs. Storage will be accomplished 
through the use of open reservoir(s). The reservoir(s) will be sized for distribution 
storage only. During maximum day demands, the reservoir shall not end at a lower 
level than at the beginning of the day. No emergency storage will be provided. 

Pumping Stations 

Tertiary System 

Pumping stations in the tertiary system, including the main pump station at the 
WRF, shall be sized for 100 percent of the maximum day demand. Maximum hourly 
demand fluctuations will be handled by in-system storage. All pump stations will be 
provided with a standby pumping unit. Emergency power will not be provided for 
pumping stations except that the main tertiary pump station at the WRF will be 
provided with standby power as part of the WRF's standby power system. This 
pump station is essential to the WRF, since it will supply water to the No. 3 Water 
System and will serve to pump fire flows for fire protection at the WRF. 

Secondary Effluent System 

The existing pumping stations that serve the current secondary effluent system will 
be used to serve the future secondary effluent system, except the pumps will 
operate as constant speed and in-system storage will be provided. This will allow 
for less complex controls at the pump stations and lower operations and 
maintenance costs. If maximum day demands exceed the station's duty pump 
capacity, then additional pumps will be added at the existing stations. If required, 
additional pump station(s) will also be added to the system. Appendix E—Existing 
Secondary Water User/Facility Information includes pump curves for the three 
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existing secondary effluent pump stations, namely, the main pump station, booster 
pump station No. 1, and booster pump station No. 2. Data for these existing pump 
stations is provided in Table IV-1.  

Each secondary effluent pump station will be provided with a standby pumping unit. 
No standby power is currently provided, nor will be provided in the future. 

Table IV-1 
Existing Secondary Effluent System Pump Stations 

 

Pump Station Name 
# Duty 
Pumps 

# Standby 
Pumps Design Point 

Standby 
Power 

Main Pump Station 4 1 1,500 gpm @ 
150 feet TDH 

No 

Booster Pump Station No. 1 4 1 1,250 gpm @ 
365 feet TDH 

No 

Booster Pump Station No. 2 2 1 1,350 gpm @ 
170 feet TDH 

No 

Pipelines and Valves 

Design criteria for pipelines and valves have been established. This criteria sets 
requirements for maximum pipeline velocities, maximum pipeline pressures, 
minimum pipeline diameters, minimum pipeline cover, pipeline materials, valve 
type, Hazen-Williams "C" values, and minor loss coefficients "K" for modeling of 
scenarios in Section VI—Evaluation of Scenarios. The design criteria established are 
outlined in Table IV-2 for the tertiary and secondary effluent recycled water 
systems. 

Table IV-2 
Pipeline and Valve Design Criteria 

 

Description Tertiary System Secondary Effluent System 

Velocity (max) 10 ft/sec 10 ft/sec 

Pressure (max) 150 psi 250 psiA 

Diameter (min) 6 inches 6 inches 

Depth of Cover (min) 4 feet 4 feet 

Hazen-Williams "C" Value 125 125 

Minor Loss Coefficient "K" K=1 per 1,000 ft of pipe K=1 per 1,000 ft of pipe 

Pipe Material 

>12 inches diameter 

 12 inches diameter 

 

DIP 

PVC C900 

 

DIP 

DIP 

Valve Type 

> 12 inch diameter 

 

Butterfly Valve 

 

Butterfly Valve 
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 12 inches diameter Gate Valve Gate Valve 
A Existing agricultural system exceeds 200 psi. 

COST EVALUATION CRITERIA 

Scenarios developed in Section V—Scenario Development and Methodology will be 
evaluated in Section VI—Evaluation of Scenarios based on general requirements 
and design requirements established herein and an 80 year present worth life cycle 
cost in 2007 dollars. Cost evaluation criteria are developed in this section and 
include both capital and operation and maintenance (O&M) costs. Table IV-3 
outlines all costs used and indicates to which system(s) the costs are to be applied. 

Capital Costs 

Capital costs include initial capital costs and cost of upgrades in a later year. These 
costs are converted to present worth over an 80 year life. Capital costs include the 
cost for tertiary facilities, pump stations, reservoirs, pipelines, valves, hydrants, 
irrigation systems, and land. 

Tertiary Facilities 

Capital costs for tertiary facilities include costs for treatment facilities and the main 
tertiary pump station located at the new WRF. Capital costs include initial capital 
cost in Year 2007 and the additional cost required in 40 years (Year 2047) to 
upgrade the facilities. The initial cost for tertiary facilities, currently under design to 
produce the first 4 mgd of tertiary recycled water, have not been included in this 
analysis, since these costs have already been allocated. Initial capital costs for 
tertiary facilities to produce tertiary recycled water in excess of 4 mgd have been 
included. Costs for additional capacity in excess of 4 mgd shall be added to the 
tertiary facilities for each additional 0.8 mgd tertiary module required. 

Capital costs for upgrade of all tertiary facilities, which will occur in 40 years (Year 
2047), including upgrades to the initial tertiary facilities for production of the first 4 
mgd of tertiary water, have been included. Cost data for tertiary facilities at the 
WRF is included in Appendix D. All capital costs for tertiary facilities are included in 
Table IV-3. 

Pump Stations 

As discussed previously, the current secondary effluent recycled water system has 
three existing pump stations. Since these pump stations are old and in need of 
upgrade work, the cost evaluation criteria includes capital cost to upgrade these 
facilities in Year 2007 and again 40 years later in Year 2047. Upgrade costs for 
pump stations are obtained by using 50 percent of the value obtained from the 
pump station capital cost graph in Figure IV-1.  

If additional pumping capacity is required, the cost for additional pumps at these 
existing pump stations must also be added. Additional pumping capacity shall be 
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estimated at 50 percent of the value obtained from the pump station capital cost 
graph in Figure IV-1. 

Capital cost for the main tertiary pump station, located at the WRF, is included 
under capital cost for tertiary facilities. If additional secondary effluent or tertiary 
pump stations are required, other than those outlined above, or a pump station 
that would exclusively serve the Petaluma Country Club, the cost for such pump 
stations should be obtained from Figure IV-1. Upgrade to such pump stations in 40 
years (Year 2047) should be estimated as 50 percent of the value obtained from 
the pump station capital cost graph in Figure IV-1. It is the intention of the City to 
require the Petaluma Country Club to own and operate any pump station solely 
used to serve the country club. 

Reservoirs 

Initial capital costs for reservoirs can be obtained from Figures IV-2 and IV-3. 
Figure IV-2 provides capital costs for welded steel reservoirs to be used in the 
tertiary recycled water system and Figure IV-3 provides capital costs for open 
reservoirs, which will be used for storage in the secondary effluent system. 
Detention time in the secondary system reservoirs is anticipated to be short and 
the growth of algae will be minimized. 

Pipelines 

Capital cost for all new pipelines is included in the cost evaluation criteria. Pipelines 
installed prior to Year 2007 are not considered new for this evaluation. This includes 
all current pipelines, the Phase 1 recycled water pipeline currently under 
construction, and the tertiary recycled water pipeline to be constructed with the 
WRF. The cost evaluation also does not include any pipeline that will solely serve 
the Petaluma Country Club. It has been determined that such a pipeline would be 
constructed, owned, and maintained by the country club. Pipeline capital costs per 
linear foot for pipelines ranging from 6-inches to 24-inches in diameter have been 
established and are included in Table IV-3. 

Valves 

Capital costs for new valves are included in the cost evaluation criteria. Valves 
installed prior to Year 2007 shall be considered existing for purposes of this 
evaluation. This includes all valves within the Phase 1 recycled water pipeline, 
currently under construction, and the valves to be installed in the tertiary recycled 
water pipeline to be constructed with the WRF. This pipeline will be constructed 
under the WRF project. Since it has been determined that any pipeline associated 
with providing water solely to the Petaluma Country Club will not be included in the 
cost analysis, its associated valves will not be included either. The cost for valves 
has been included in Table IV-3 and is provided in dollars per 500 feet of pipeline 
length for pipeline diameters 6-inches through 24-inches. The cost is based on an 
estimated valve spacing and the cost of the valve and its associated installation. 

Hydrants 
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Hydrants are to be provided for all agricultural and vineyard users. Capital cost for 
hydrants for all proposed agricultural and vineyard users is included in the cost 
evaluation in Year 2007. Hydrants consist of exposed piping, isolation valves, water 
meter, and pressure reducing valve. All hydrant materials for new and existing 
customers shall be replaced in 40 years (Year 2047). Table IV-3 includes initial and 
replacement costs for hydrants. 

Irrigation System 

Capital cost to install an irrigation system on agricultural lands to be owned by the 
City of Petaluma is included in the cost evaluation. The irrigation system will be 
owned, operated, and maintained by the City. This will provide the City with the 
flexibility required for water balance of recycled water supply and demand. The land 
shall be rented to agricultural customer(s) with agreements allowing flexibility in 
irrigation rates. Examples of such agreements are provided in Appendix H—
Recycled Water Provider Survey for agencies that operate similar systems. The 
capital cost for the irrigation system was obtained from suppliers of such systems. 
It is recommended that design of the irrigation system(s) for city-owned 
agricultural land be performed by an agricultural engineer. 

Land 

The purchase price of city-owned agricultural land for recycled water flexibility 
purposes, as well as land required for pump station and reservoir sites, is not 
included in the costs analysis for comparison of scenarios. No present worth cost 
has been established for the purchase of land since it is expected that the land will 
appreciate with time and will have an associated salvage value. In general, the sale 
of land in a future year should negate its original cost. The City should estimate the 
cost of land at $20,000 per acre. This includes a land cost of $15,000 per acre in 
Year 2007 dollars, plus contingency. 

Operation and Maintenance Costs 

In general, operation and maintenance (O&M) costs associated with the recycled 
water systems are annual costs. These costs have been converted to a present 
worth cost over an 80 year life. Operation and maintenance costs are included in 
the analysis for tertiary facilities, pump stations, reservoirs, pipelines, valves, 
hydrants, irrigation system, and monitoring program. 

Tertiary Facilities 

Annual operation and maintenance costs for tertiary facilities at the WRF include the 
facilities required to treat secondary effluent to tertiary standards and the main 
pump station for distribution of tertiary recycled water. Costs are included in Table 
IV-3. The costs do not include power costs for the main tertiary pump station, 
which are included below under pump station power costs. 

Pump Stations 
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Annual operation and maintenance costs for pump stations have been developed. 
Pump station power costs are not included in the pump station operation and 
maintenance costs, but rather below, under pump station power costs. All pump 
stations should be included, except the main tertiary pump station located at the 
WRF, which is included under tertiary facilities above, and any pump station used 
solely for serving the Petaluma Country Club. Such a pump station would be 
constructed, owned, and operated by the country club. O&M costs for pump 
stations are included in Table IV-3. 

Pump Station Power Costs 

Annual power costs for pump stations, other than any pump station used solely to 
supply recycled water to the Petaluma Country Club, are included under this line 
item in Table IV-3. Power costs associated with a pump station to serve the 
Petaluma Country Club exclusively would be paid for by the country club. A cost of 
16 cents per kilowatt-hour and average horsepower used at each pump station over 
the irrigation season was used to determine annual pump station power costs. 
Average horsepower was determined through hydraulic modeling for each pump 
station in each scenario evaluated. 

Reservoirs 

Welded steel reservoirs are provided to meet storage requirements in the tertiary 
recycled water system. Maintenance activities at welded steel reservoirs include 
tank re-coating and replacement of miscellaneous items, which are estimated to 
occur every ten (10) years. The O&M cost for these activities is included in Table 
IV-3. 

Open reservoirs in the secondary effluent system have been provided with an 
annual operations and maintenance cost. The O&M cost is provided in Table IV-3. 

Pipelines 

Annual operation and maintenance costs for pipelines include repairs and 
replacement. Pipelines are categorized as pipelines installed prior to 2003 and those 
installed in or after 2003. Pipelines installed prior to 2003 are constructed of 
asbestos-cement transmission pipe, class T-70 (AWWA C402-77), with fiberglass-
reinforced plastic couplings with internal rubber gasket joints. These pipelines were 
installed in 1981, 1989, and 1994 and, in many cases, the internal operating 
pressure exceeds the pipeline design pressure. 

The City has completed emergency repair work on these pipelines and the 
associated cost data was used to determine their associated annual operation and 
maintenance costs. Pipelines installed in 2003 and after include all proposed 
pipelines in the master plan, as well as the Phase 1 recycled water pipeline 
currently under construction, and the tertiary recycled water pipeline to be installed 
with the WRF. Pipelines installed during and after 2003 have been, and will be, 
constructed to the proper pressure class. All pipelines in the tertiary system 12-
inches in diameter and less will be PVC and all pipelines 14-inches in diameter and 
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larger will be constructed of ductile iron. All pipelines in the secondary effluent 
system shall be constructed of ductile iron. An annual operation and maintenance 
cost per linear foot of pipe has been developed for pipelines installed prior to 2003 
and in or after 2003 and is outlined in Table IV-3. 

Valves 

An operation and maintenance cost for valves in the recycled water system has 
been developed. The cost corresponds to an annual valve exercise program. An 
annual cost per linear foot of pipeline has been estimated for use in the cost 
evaluation and is included in Table IV-3. 

Hydrants 

An annual operation and maintenance cost for hydrants has been provided in Table 
VI-3. It includes replacement and maintenance of hydrant items. Hydrants are 
provided for all agricultural and vineyard users. 

Irrigation System 

An annual cost per acre of city-owned agricultural land for the operation and 
maintenance of the irrigation system has been determined. The O&M cost is based 
on the O&M costs experienced by other agencies, as obtained during Recycled 
Water Provider surveys. It includes the cost to operate the irrigation system and 
replace broken items, including sprinkler heads. 

Monitoring Program 

A monitoring program is required for inspection of land irrigated with recycled 
water. This cost includes monitoring of agricultural and vineyard land. These lands 
require more monitoring due to their size and proximity to roads for visual 
inspection. Monitoring is required to verify the proper use of recycled water and to 
ensure that runoff does not occur. An annual cost per acre for a monitoring 
program is included in Table IV-3 and is estimated based on the current secondary 
effluent recycled water program. 

Administration of Program 

The cost to administer the entire recycled water program, including both the 
tertiary and recycled water systems, is estimated at $75,000 per year, which 
equates to 0.5 full-time employees. A present worth of this cost is not included, 
since the cost does not vary by scenario or with use of tertiary versus secondary 
effluent. 

Potable Offset Savings 

The annual savings to offset potable water with recycled water is not included in 
present worth analysis for comparison of scenarios. The cost to obtain new potable 
water, including purchase of water, cost of distribution, and O&M cost to the 
system, is estimated at $2,155 per acre-ft/year or $6,611 per million gallons/year 
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in 2007 dollars. This estimate was provided by the City and data used to arrive at 
this value is included in Appendix K—Cost to Obtain Additional Potable Water 
Supply. When additional potable offset is required, the cost for new potable water 
supply should be compared to the cost of recycled water to determine if potable 
offset through additional recycled water is cost effective. 

Income 

Income from the recycled water program must be considered when determining the 
total present worth of each scenario. Income is considered to be negative when 
determining cost. 

Reduction in Income From Potable Water 

An annual cost associated with reduction of revenue from potable water sales is 
included in the cost analysis. Since a requirement of 600 acre-ft or 196 million 
gallons of potable offset through the use of recycled water is required, that amount 
of potable water will be used by other customers. For potable water offset above 
600 acre-ft or 196 million gallons in each scenario, a reduction of income from 
potable water sales has been included. Additional information is included in Table 
IV-3. 

Income From Recycled Water 

Annual income will be generated by the sale of recycled water. The amount of 
income generated from recycled water sales is based on several parameters, 
including user classification, recycled water quality to be provided, current customer 
water rates, and current water source. The current recycled water secondary 
effluent system pays agricultural customers $210 per acre-ft to use recycled water, 
which equates to approximately $611 per acre. Present worth for scenarios will be 
performed based on the proposed payment rate of $200 per acre of irrigated area, 
which equates to approximately $190 per million gallons. The proposed payment 
rate was established based on the City of Santa Rosa's payment plan of 
approximately $100/acre (includes average costs of all cash and non-cash 
incentives) and the City of Petaluma's current payment plan. Agricultural customers 
who lease city-owned agricultural land will neither be charged nor pay for recycled 
water. This is based on current practices at the Novato Sanitary District and the 
City of Santa Rosa. Both agencies operate lease programs that lease agency owned 
land under very similar circumstances. Information from the site visits to the 
Novato Sanitary District and the City of Santa Rosa and is included in Appendix H—
Recycled Water Provider Survey. A detailed list of rates used in the cost analysis for 
various proposed users is provided in Table IV-3. 

Income From Rental of City-Owned Agricultural Land 

City-owned agricultural land will be rented to agricultural customer(s). The rental 
revenue per acre has been based on information obtained from the Novato Sanitary 
District and the City of Santa Rosa. Both agencies rent agency owned land under 
similar circumstances to that proposed for the City of Petaluma. Information from 
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site visits to Novato Sanitary District and the City of Santa Rosa is included in 
Appendix H—Recycled Water Provider Survey. 
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TABLE IV-3 
SCENARIO EVALUATION COST CRITERIA TABLE (20) 

Cost Items  

Present 
Worth n=80 

(1) 

Cost 
Basis 
(Year) 

Year of 
Improvement 

(1-80) 
Life (# 
Years) 

Applicable to: 

Tertiary System Secondary System 

All 

Potable 
Offset 
Only 

City-Owned 
Agricultural 
Land Only All 

City-Owned 
Agricultural 
Land Only 

CAPITAL COSTS                   

  TERTIARY FACILITIES (TREATMENT FACILITIES + TERTIARY PUMP STATION)         X         

                    

   Initial Facilities (Year 2007)                   

    $ 0 (for 4 mgd facility) $0 2007 1 40 X         

     * Cost of initial facility not included. Project already a given.                   

    $1,280,000 for additional 0.8 mgd (from 4 mgd to 4.8 mgd max day demand) $1,280,000 2007 1 40 X         

     * ($6,400,000 for 4 mgd=$1,280,000/0.8 mgd module)                   

    $1,480,000 for each 0.8 mgd above 4.8 mgd max day demand (see Table below) TABLE 2007 1 40 X         

                            

     Add $1,480,000 if max day demand between 4.8 mgd-5.6 mgd                   

     Add $2,960,000 if max day demand between 5.6 mgd-6.4 mgd                   

     Add $4,440,000 if max day demand between 6.4 mgd-7.2 mgd                   

     Add $5,920,000 if max day demand between 7.2 mgd-8.0 mgd                   

     Add $7,400,000 if max day demand between 8.0 mgd-8.8 mgd                   

                            

     
* ($1,000,000 additional to treat 4 mgd of pond water. Pond water must be 
treated when max day demand exceeds ADWF. Therefore, additional 
$200,000/0.8 mgd module) 

                  

                    

   Upgrade Facilities (Year 2047)                   

    $5,684,000 (for 4 mgd facility) (3) 2007 40 40 X         

    $698,000 for additional 0.8 mgd (from 4 mgd to 4.8 mgd max day demand) (3) 2007 40 40 X         

     * ($3,494,000 for additional 4 mgd=$698,000 per 0.8 mgd module)                   

    $807,988 for each 0.8 mgd above 4.8 mgd max day demand (see Table below) (3) 2007 40 40 X         

                            

     Add $ 807,988 if max day demand between 4.8 mgd-5.6 mgd                   

     Add $1,615,976 if max day demand between 5.6 mgd-6.4 mgd                   

     Add $2,423,964 if max day demand between 6.4 mgd-7.2 mgd                   

     Add $3,231,952 if max day demand between 7.2 mgd-8.0 mgd                   

     Add $4,039,940 if max day demand between 8.0 mgd-8.8 mgd                   

                            

     

* ($4,039,938 additional to upgrade to treat 4 mgd of pond water. Pond water 
must be treated when max day demand exceeds ADWF. Therefore, $807,988 
per 0.8 mgd module) 
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Cost Items  

Present 
Worth n=80 

(1) 

Cost 
Basis 
(Year) 

Year of 
Improvement 

(1-80) 
Life (# 
Years) 

Applicable to: 

Tertiary System Secondary System 

All 

Potable 
Offset 
Only 

City-Owned 
Agricultural 
Land Only All 

City-Owned 
Agricultural 
Land Only 

  PUMP STATIONS                   

                    

   SECONDARY PUMP STATIONS - EXISTING                   

    Capital cost to add pump(s). 50% (4) 2007 1 40       X   

     $ 50% * (4) for Hp of additional pump(s).                   

                    

    Upgrade Facilities (Year 2007)                   

     $ (2) (for Main Pump Station) (2) 2007 1 40       X   

     $ (2) (for Booster Pump Station #1) (2) 2007 1 40       X   

     $ (2) (for Booster Pump Station #2) (2) 2007 1 40       X   

                    

    Upgrade Facilities (Year 2047)                   

     $ (2) (for Main Pump Station) (3) 2007 40 40       X   

     $ (2) (for Booster Pump Station #1) (3) 2007 40 40       X   

     $ (2) (for Booster Pump Station #2) (3) 2007 40 40       X   

                    

   
PUMP STATIONS - NEW (NOT INCLUDING TERTIARY PUMP STATION AT 
WWTP OR PUMP STATION TO PETALUMA COUNTRY CLUB) 

                  

                    

    Initial Facilities (Year 2007)                   

     $ (4) (4) 2007 1 40 X     X   

                    

    Upgrade Facilities (Year 2047)                   

     $ (2) (3) 2007 40 40 X     X   

                    

  RESERVOIRS                   

                    

   Initial Facilities (Year 2007)                   

    $ (5) (5) 2007 1 80 X     X   
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Cost Items  

Present 
Worth n=80 

(1) 

Cost 
Basis 
(Year) 

Year of 
Improvement 

(1-80) 
Life (# 
Years) 

Applicable to: 

Tertiary System Secondary System 

All 

Potable 
Offset 
Only 

City-Owned 
Agricultural 
Land Only All 

City-Owned 
Agricultural 
Land Only 

  PIPELINES - NEW                   

                    

   Initial Facilities (Year 2007)                   

    $ See Table Below (Sum all new pipes in system) Table 2007 1 80 X     X   

                    

  

Pipe Ø Material Unit Cost / LF 

  

                  

6 PVC C900 $108                    

8 PVC C900 $125                    

10 PVC C900 $137                    

12 PVC C900 $160                    

14 DIP $174                    

16 DIP $199                    

18 DIP $222                    

20 DIP $255                    

24 DIP $302                    

                            

     * Do not include cost for facilities on Petaluma Country Club.                   

     ** Does not include cost of pipes installed prior to 2007.                   

                    

  VALVES - NEW                   

                    

   Initial Facilities (Year 2007)                   

    $ See Table Below (Sum all new pipes in system) Table 2007 1 80 X     X   

                    

  

Valve Ø Type Unit Cost / 500 LF of Pipe 

  

                  

6 Gate $820                    

8 Gate $1,175                    

10 Gate $1,650                    

12 Gate $1,915                    

14 Butterfly $2,820                    

16 Butterfly $3,625                    

18 Butterfly $4,480                    

20 Butterfly $5,150                    

24 Butterfly $9,490                    

                            

     * Do not include cost for facilities on Petaluma Country Club.                   
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Cost Items  

Present 
Worth n=80 

(1) 

Cost 
Basis 
(Year) 

Year of 
Improvement 

(1-80) 
Life (# 
Years) 

Applicable to: 

Tertiary System Secondary System 

All 

Potable 
Offset 
Only 

City-Owned 
Agricultural 
Land Only All 

City-Owned 
Agricultural 
Land Only 

   HYDRANTS                   

                    

    Initial Facilities - New Vineyard and New Agricultural Customers (Year 2007) Formula 2007 1 40 X (6)     
X (new 
only) 

  

     $ Calculate from formula below                   

                    

    Upgrade Facilities - All Vineyard and Agricultural Customers (Year 2047) (3) 2007 40 40 X (6)     X (all)   

     $Calculate from formula below                   

                    

        COST = $9,000 / Hydrant * # hydrants                   

   
IRRIGATION SYSTEM - CITY-OWNED AGRICULTURAL LAND ONLY (YEAR 
2007) 

                  

                    

    Initial Facilities (Year 2007)                   

     $ Calculate from formula below Formula 2007 1 40     X   X 

                    

    Upgrade Facilities (Year 2047)                   

     $Calculate from formula below (3) 2007 40 40     X   X 

                    

     COST = # Acres of city-owned agricultural land * $2,600 / Acre                    

                    

   
PURCHASE OF LAND - CITY-OWNED AGRICULTURAL LAND AND RESERVOIR 
AND PUMP STATION LAND (YEAR 2007) 

N / A               X (21) 

                    

    * 

The cost to purchase land is estimated at $20,000 / acre ($15,000 / Acre + 
contingency). No Present Worth cost has been assigned to the purchase of 
land since it is expected to appreciate with time and have a salvage value. In 
general, the sale of the land in a future Year should negate the original cost. 
This is true for a present worth analysis. 
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Cost Items  

Present 
Worth n=80 

(1) 

Cost 
Basis 
(Year) 

Year of 
Improvement 

(1-80) 
Life (# 
Years) 

Applicable to: 

Tertiary System Secondary System 

All 

Potable 
Offset 
Only 

City-Owned 
Agricultural 
Land Only All 

City-Owned 
Agricultural 
Land Only 

OPERATIONS AND MAINTENANCE COSTS (7)                   

  TERTIARY FACILITIES (TREATMENT FACILITIES + TERTIARY PUMP STATION) (9)                   

                    

   $272,000 / Year (for 4 mgd facility) (7)  $8,214,608 2007 - - X         

                            

   Add $73,000/year if max day 4.0 mgd-4.8 mgd => $2,204,656 present worth (7)  TABLE  2007 - - X         

   Add $78,000/year if max day 4.8 mgd-5.6 mgd => $2,355,660 present worth (7)                   

   Add $103,000/year if max day 5.6 mgd-8.4 mgd => $3,110,679 present worth (7)                   

   Add $128,000/year if max day 6.4 mgd-7.2 mgd => $3,865,698 present worth (7)                   

   Add $162,000/year if max day 7.2 mgd-8.0 mgd => $4,892,524 present worth (7)                   

   Add $193,000/year if max day 8.0 mgd-8.8 mgd => $5,828,747 present worth (7)                   

                            

     
* Based on $108,000/year additional O&M for 4-8 mgd additional facility, and 
$108,000/year * 150% additional O&M for 4-8 additional for treating pond water. 
Use pond water if max day > ADWF. 

                  

                    

  
PUMP STATIONS - (NOT INCLUDING TERTIARY PUMP STATION OR PETALUMA 
COUNTRY CLUB PUMP STATION) (9) 

                  

                    

   $ / Year = [($36,000 / Year / pump station) * # pump stations] (8) (7) 2007 - - X(8)     X   

                    

  PUMP STATIONS POWER COSTS                   

                    

   
* $ / Year = sum for all pump stations [($0.16 / KWH) * (avg Hp used at station) * 
(0.7457) * (214 days/year) * (24 hours/day)] 

(7) 2007 - - X     X   

    (Do not include power costs for Petaluma Country Club Pump Station)                   

                    

  RESERVOIRS                   

                    

   Steel Reservoirs (Tertiary System Reservoirs)                   

    
$ / Every 10 Years = $300,000 * # Reservoirs in system (10) = PW of $762,135 
per reservoir (11) [$ in Year 10, 20, 30, 40, 50, 60, and 70 (Year 2017, 2027, 
2037, 2047, 2057, 2067, and 2077)] = 

formula 2007 
10, 20, 30, 40, 

50, 60, 70 
10 X (10)        

    $ = $762,135 * Reservoirs in system                     

                       

      * includes recoating and replacement of misc items every 10 years.                   

             

   Open Reservoirs (Secondary System Reservoirs)                   

    $ / Year = $5,000 * (# of reservoirs) (7) 2007 - -       X (10)   
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Cost Items  

Present 
Worth n=80 

(1) 

Cost 
Basis 
(Year) 

Year of 
Improvement 

(1-80) 
Life (# 
Years) 

Applicable to: 

Tertiary System Secondary System 

All 

Potable 
Offset 
Only 

City-Owned 
Agricultural 
Land Only All 

City-Owned 
Agricultural 
Land Only 

 PIPELINES          

            

   Pipelines installed after 2003.                   

    $ / Year = $0.85 * LF of pipe in system (7) 2007 - - X     X (12)   

                    

   
Pipelines installed prior to 2003. (Existing Secondary Effluent System and existing 
16" pipe to Petaluma Country Club.) 

                  

    $ / Year = $1.70 * LF of pipe in system (7) 2007 - -       X (13)   

     * Based on current budget of $30,000 / Year maintenance cost                   

     * Not include pipelines beyond Petaluma Country Club Pump Station.                   

                    

  VALVES                   

                    

   $ / Year = $0.10 * LF of Pipe in System (7) 2007 - - X     X   

    * Annual exercise program for valves.                   

                    

  HYDRANTS                   

                    

   $ / Year = $500 * # hydrants in system (7) 2007 - - X (6)     X   

                    

  IRRIGATION SYSTEM (CITY-OWNED AGRICULTURAL LAND ONLY)                   

                    

   $ / Year = $350 * # acres of irrigated city-owned agricultural land (7) 2007 - -     X   X 

                    

  MONITORING PROGRAM                   

                    

   
$ / Year = $100 * # acres of irrigated Agricultural and Vineyard land, including city-
owned agricultural land. 

(7) 2007 - - X (22)     X (22)   
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Cost Items  

Present 
Worth n=80 

(1) 

Cost 
Basis 
(Year) 

Year of 
Improvement 

(1-80) 
Life (# 
Years) 

Applicable to: 

Tertiary System Secondary System 

All 

Potable 
Offset 
Only 

City-Owned 
Agricultural 
Land Only All 

City-Owned 
Agricultural 
Land Only 

ADMINISTRATION OF PROGRAM                   

                            

  
* The cost to administer the entire recycled water system is estimated at $75,000 / 
Year. This cost equates to 0.5 full-time employees. Present Worth for comparing 
scenarios will not be included since the cost does not vary per system. 

N / A       X     X   

                                  

POTABLE OFFSET SAVINGS                   

                    

  

Annual savings to offset potable water with recycled water is not included in cost for 
scenarios. The cost to obtain new potable water is $2,155 / AF = $6,611 / MG (inflated 
to 2007 $s). This data, provided by the City, shall be used for cost comparison 
purposes when determining if additional recycled water for potable offset is cost 
effective. Includes cost to purchase potable water, cost of distribution, and O&M cost to 
system.  

                  

  See Appendix K. N/A                 

                    

INCOME                   

  REDUCTION IN INCOME FROM POTABLE WATER                   

                    

  
Reduction in income from potable water sales is included for recycled water use 
offsetting potable water >600 acre-ft/year or 196 MG/year. 

                  

   Customers with Standard Rates                   

    $ / Year = ($3,069 / MG) * # MG of potable offset >196 MG (7) 2007 - -   X       

     * used $1,000 / Acre-ft (inflated to 2007 $s) = $3,069 / MG                   

                    

   Customers with Special Rates (N/A since in first 196 MG/year of offset)                   

    Rooster Run Golf Course                   

    $ / Year = ($255 / MG) * # MG of potable offset (7) 2007 - -   X       

     * used $74 / Acre-ft = $227 / MG = $255 / MG inflated to 2007 $s                   

                    

  INCOME FROM RECYCLED WATER                   

                    

   Current Potable Customers with Standard Rates (Potable + Future)                   

    $ / Year = ($2,302 / MG) * # MG of water demand / year -(7) 2007 - -   X (14)       

     * used 75% of Potable Rate                     
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Cost Items  

Present 
Worth n=80 

(1) 

Cost 
Basis 
(Year) 

Year of 
Improvement 

(1-80) 
Life (# 
Years) 

Applicable to: 

Tertiary System Secondary System 

All 

Potable 
Offset 
Only 

City-Owned 
Agricultural 
Land Only All 

City-Owned 
Agricultural 
Land Only 

   Current Potable Customers with Special Rates                   

    Rooster Run Golf Course                   

    $ / Year = ($255 / MG) * # MG of water demand / year -(7) 2007 - -   X (15)       

     * used $74 / Acre-ft = $227 / MG = $255 / MG inflated to 2007 $s                   

    Adobe Creek Golf Course (S and N)                   

    $ / Year = ($255 / MG) * MG of water demand / year -(7) 2007 - -   X (15)       

     * used $74 / Acre-ft = $227 / MG = $255 / MG inflated to 2007 $s                   

                            

   Current Well Customers (Urban)                   

    $ / Year = ($2,302 / MG) * # MG of water demand / year -(7) 2007 - - X (16)         

    * used 75% of Potable Rate                   

                    

   Vineyard Customers (Tertiary)                   

    $ / Year = ($2,302 / MG) * # MG of water demand / year -(7) 2007 - - X (17)         

     * used 75% of Potable Rate                   

                    

   Vineyard Customers (Secondary)                   

    $ / Year = ($1,534 / MG) * # MG of water demand / year -(7) 2007 - -       X (23)   

     * used 50% of Potable Rate                   

                            

   Agricultural Customers                   

    $ / Year = ($190 / MG) * # MG of water demand / year (7) 2007 - - X (18)     X (18)   

     * pay $200 / Acre = $190 / MG                     

     
Payment of $200 / Acre was used for cost analysis within this master plan. 
Payment was derived based on the City of Santa Rosa's payment of $100 / 
acre and current City of Petaluma payment of $210 / acre-ft = $611 / acre. 

                  

     * Do not include city-owned agricultural land AG customers                   

                    

   City-Owned Agricultural Land Agricultural Customers                   

    $ / Year = ($0 / MG) * # MG of water demand / year $0 2007 - -     X (19)   X (19) 

                    

  INCOME FROM RENTAL OF CITY-OWNED AGRICULTURAL LAND                   

                    

    $ / Year = ($100 / Acre) * # Acres of city-owned agricultural land -(7) 2007 - -     X (19)   X (19) 
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(1) All costs will be presented in Present Worth over an 80-year period. 

(2) Upgrades for Pump Stations will cost 50% of new station. See pump station Capital Cost Graph (Figure IV-1), use HP required. 

(3) Use Formula for Present Worth of Capital cost in Future Year; PW = (Future Cost in 2007 $s) / (l +i)n ; i = 0.03 and n= year of improvement (i.e., n= 40 if 
improvement done in year 40).  PW = (Future Cost in 2007 $s) / 3.262 if n=40. 

(4) Use Pump Station Capital Cost Graph, use HP required (Figure IV-1). 

(5) Use Reservoir Capital Cost Graph, use MG capacity. Use Steel Reservoir Graph for Tertiary System Reservoirs (Figure IV-2) and Open Reservoir Graph 
(Figure IV-3) for Secondary Effluent System Reservoirs. 

(6) Hydrants are only for Agricultural and Vineyard Users. 

(7) Use Formula for Present Worth of Annual Cost; PW = (Annual Cost in 2007 $s) * [((l + i) n -1) / (i * (l + i) n)]; i = 0.03 and n = 80.  PW = (Annual Cost in 2007 
$s) * 30.2 if n=80. 

(8) For all Pump Stations except Main Tertiary Pump Station and pump station to Petaluma Country Club. Count Secondary effluent pump stations separately. 

(9) Power cost for Tertiary Facilities at Plant, excluding the tertiary pump station, is included in O&M annual costs for Tertiary Facilities. Power costs for all Pump 
Stations, including the main tertiary pump station, are included in Pump Station Power Costs, except pump station to Petaluma Country Club. 

(10) Do not include storage ponds or tanks at treatment plant. 

(11) Sum all Present Worths for each year of costs. Use Formula for Present Worth of Capital Cost in Future Year; PW = (Future cost in 2007 $) / (l + i) n); i = 0.03 
and n = year of improvement (i.e., n=40 if improvement done in year 40). 

(12) Do not include pipe installed prior to Year 2003. 

(13) Include only piping installed prior to Year 2003. Namely, existing piping in Secondary Effluent System. 

(14) Includes all current potable (non-well) customers except Rooster Run Golf Course. 

(15) Includes only Rooster Run and Adobe Creek Golf Courses. 

(16) Includes all customers within the tertiary system currently on well water except Adobe Creek (S). 

(17) Includes only vineyards with tertiary water. 

(18) Includes only agricultural customers, excluding city-owned agricultural land. 

(19) Includes only city-owned agricultural land. 

(20) Present Worth analysis is performed on basis of 3% value of money. 

(21) Also includes land for reservoirs and pump stations. 

(22) Also includes all Agricultural and Vineyard Users on tertiary system. 

(23) Includes only vineyards with secondary effluent water. 
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Cost were produced using EBMUD data and adjusted per GSDA projects. All cost have been increased to 2007 dollars. 9/27/2011
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Figure IV -2
Steel Reservoir Capital Cost

Capital Cost (2007)



Open reservoir cost are assumed at 50% of steel reservoir. All cost are provided in 2007 dollars. Open reservoirs are assumed to be lined. 9/27/2011
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Open Reservoir Capital Cost
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SECTION V 
SCENARIO DEVELOPMENT AND METHODOLOGY 

 

Scenarios were developed to serve various potential customer groupings or model 
areas for analysis to determine the most cost effective recycled water system that 
meets the requirements outlined in Section IV—System Requirements and 
Evaluation Criteria. Various scenarios were developed for both the tertiary and 
secondary effluent recycled water systems. Each system's scenarios will be 
evaluated independently in Section VI—Evaluation of Scenarios and then a 
recommendation for implementation of scenarios will be presented in Section VII—
Recommended Scenarios/Implementation. The recommendation will include a 
combination of scenarios from both the tertiary and secondary effluent systems, 
since requirements for potable offset must be met by the tertiary system and city-
owned agricultural land requirements must be met by the secondary effluent 
system to provide system flexibility to account for variable irrigation use due to 
weather impacts from year to year. 

A pipeline network to serve all potential recycled water customers in the tertiary 
and secondary effluent recycled water systems identified in Section III in Figures 
III-1 and III-2, respectively, was developed per discussions with City staff. 
Potential roads/routes that would be best suited for pipeline installation, as well as 
the best route(s) for crossing the Petaluma River and Highway 101 for serving 
potential tertiary customers on the west side of Petaluma were identified. These 
routings are shown in Figures V-1 and V-2, respectively, for serving all customers in 
the tertiary and secondary effluent systems. All pipelines currently installed or to be 
installed prior to 2007 are shown as existing for purposes of this master plan. It 
should be noted that it is not feasible to serve all customers in either system, since 
sufficient recycled water is not available. However, this routing will be used to 
create pipeline routing for each scenario developed. 

MODEL AREAS 

All customers identified in Section III were grouped together into areas based upon 
their physical location in either the tertiary or secondary effluent recycled water 
system. 

Tertiary System Model Areas 

Each potential tertiary customer shown in Figure V-1 was grouped into one of seven 
groups or model areas. These model areas are identified by letters A through G and 
are shown in Figure V-3. Table V-1 groups all potential tertiary customers by model 
area. A summary of total irrigation season demands, maximum day demand, total 
acreage, and total potable offset accomplished by each tertiary model area is 
shown in Table V-2. 
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Table V-2 
Tertiary Model Areas 

 

Model Area 

Total Irrigation 
Season Demand 

(MG/Year) 
Maximum Day 
Demand (mgd) Area (acres) 

Potable Offset 
(MG) 

A 485 5.2 635 204 

B 308 3.4 342 0 

C 133 1.4 142 70 

D 36 0.4 37 18 

E 174 1.8 165 134 

F 10 0.1 12 10 

G 67 0.5 86 34 
 

Model area A includes all customers adjacent to the Phase 1 Recycled Water 
Pipeline currently under construction. This pipeline will serve as the backbone to 
convey tertiary water into the Petaluma city limits. The potable offset requirement 
of 600 acre-ft or 196 million gallons identified in Section IV—System Requirements 
and Evaluation Criteria is accomplished by current potable water customers 
identified in model area A. Model area B includes potential agricultural land and 
vineyard customers along the backbone pipeline. These customers were excluded 
from model area A since they are not current customers. Both the short-term and 
long-term interest in recycled water by these potential customers is unknown, 
which makes them a higher risk than customers included in model area A. The 
other model areas identified are located throughout the tertiary water system and 
customers are grouped into model areas based on their physical location and 
pipeline routing shown in Figure V-1. 

Table V-1 includes a column that identifies certain potential users as high risk. This 
column includes all agricultural and vineyard customers who are currently not 
served by the secondary recycled water system. These customers have been 
identified as high risk since, at this time, it is unknown if these customers are 
interested in using recycled water for their irrigation needs. The majority of these 
customers are included in model area B, with a few customers in model area A. In 
addition to these customers, potential customers who do not exist at this time, and 
are classified as future, have also been identified as high risk. These users are 
identified as future per the City's General Plan. Such customers are included in 
model areas A, C, E, and G. Model area G includes nine future holes at the 
Petaluma Country Club. All potential industrial users identified in model area E have 
also been identified as high risk, since their commitment to recycled water use at 
this time is dependent on the actual water quality provided and reliability of the 
supply. The only high risk users identified who currently use potable water are the 
two industrial users. Turf customers were not classified as high risk. 
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Avg. 
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(MG/month)

Max. Daily 
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(gpm)

Factor 

(MG/acre)

Factor 

(acre-ft 

/acre) High Risk Users

A A15 (Matteri) 100 H-3 Ag User 37 A X X 34.68 0.16 8.57 0.33 228 0.937 2.876

A A16 (Adobe Creek) (NE) 101 F,G-2 Golf Course 96.9 G X X 89.39 0.42 17.49 0.67 466 0.922 2.831

A A18 (Karren) 103 H-2,3 Vineyard 30 V X X 3.96 0.03 0.99 0.04 70 0.132 0.405

A Adobe Creek (SW) 1 F,G-2 Golf Course 40.8 G X X 37.66 0.18 7.53 0.29 201 0.923 2.831

A Airport (Current Irrigation) 2 E-2 Open Space 2.3 T X X X 2.30 0.01 0.62 0.02 44 1.000 3.069

A Arroyo Park 3 F-2 Park 3 T X X 3.00 0.01 0.81 0.03 58 1.000 3.069

A Casa Grande High School 6 F-3 School 23.5 T X X 23.50 0.11 6.38 0.24 453 1.000 3.069

A Ceja Vineyards (#3) 7 E-1 Vineyard 65 V X X 6.50 0.05 1.63 0.06 115 0.100 0.307 X

A Greenway (Future) 316 G-3 Turf 15.5 T X X 15.50 0.07 4.21 0.16 299 1.000 3.069 X

A Herrerias Vineyards (#4) 13 F-1,2 Vineyard 69 V X X 6.90 0.06 1.73 0.07 122 0.100 0.307 X

A Old Adobe School 306 E-1 School 6.6 T X X 6.60 0.03 1.79 0.07 127 1.000 3.069

A Open Space (City Owned) 22 F-2 Ag User 30 A X X 28.47 0.13 8.15 0.31 578 0.949 2.912

A Prince Park 24 D-1,2 Park 11.1 T X X 11.10 0.05 3.01 0.12 214 1.000 3.069

A RESA (Redwood Estate Sports Plex) 25 E-1 Park 18 T X X X 18.00 0.08 4.89 0.19 347 1.000 3.069

A Rooster Run 26 E-1,2 Golf Course 126.4 G X X 138.34 0.65 25.20 0.97 671 1.094 3.359

A Treatment Plant Irr (none returning) 137B H-3 WWTP 40 T X X 40.00 0.19 10.86 0.42 771 1.000 3.069

A Treatment Plant 3W (returning) 137A H-3 WWTP N/A P X X N/A 0.60 N/A 1.01 689 N/A N/A

A Wiseman Park (Extended) 32 E-2 Park 19.4 T X X 19.40 0.09 5.27 0.20 374 1.000 3.069

B Carinalli 310 G-3 Ag User 79.1 A X X 75.07 0.35 21.48 0.82 572 0.949 2.912 X

B Carinalli 314 G-2 Ag User 116.1 A X X 110.18 0.51 31.53 1.21 839 0.949 2.912 X

B Gurmeet Luthra 48 G-3 Vineyard 20 V X X 2.00 0.02 0.50 0.02 35 0.100 0.307 X

B Shainsky 311 G-2,3 Ag User 96 A X X 91.10 0.43 26.07 1.00 694 0.949 2.912 X

B Shainsky 312 G-2 Ag User 31 A X X 29.42 0.14 8.42 0.32 224 0.949 2.912 X

C Bernard Eldridge School 4 D-2 School 2 T X X 2.00 0.01 0.54 0.02 39 1.000 3.069

C Bond Park 5 C,D-2 Park 6 T X X 6.00 0.03 1.63 0.06 116 1.000 3.069

C City Right-Of-Way (Maria & Sonoma Mtn) 23 B,C-2 Park 3 T X X 3.00 0.01 0.81 0.03 58 1.000 3.069

C Corona Creek Elementary 8 B-1,2 School 3 T X X 3.00 0.01 0.81 0.03 58 1.000 3.069

C Corona Creek LAD 9 C-2 Park 2.5 T X X 2.50 0.01 0.68 0.03 48 1.000 3.069

C Eagle Park 10 C,D-2 Park 2.9 T X X 2.90 0.01 0.79 0.03 56 1.000 3.069

C Gatti Park 11 C-2 Park 7.3 T X X 7.30 0.03 1.98 0.08 141 1.000 3.069

C Glenbrook Park 12 C-2 Park 2.6 T X X 2.60 0.01 0.71 0.03 50 1.000 3.069

C Kenilworth Jr. High (Relocated) 20 C-1 School 20 T X X 20.00 0.09 5.43 0.21 386 1.000 3.069

C Lucchesi Park 16 D-3 Park 13.1 T X X 13.10 0.06 3.56 0.14 253 1.000 3.069

C Lynch Creek Park (Future) 139 D-3 Park 7 T X X 7.00 0.03 1.90 0.07 135 1.000 3.069 X

C McDowell Blvd North Streetscapes 58 D-3 Park 2 T X X 0.00 0.00 0.00 0.00 0 0.000 0.000 Not feasible

C McDowell Elementary 59 E-3 School 3.7 T X X 3.70 0.02 1.00 0.04 71 1.000 3.069

C McDowell Meadow Park 60 C-2 Park 0.8 T X X 0.80 0.00 0.22 0.01 15 1.000 3.069

C McDowell Park 17 E-3 Park 5.3 T X X 5.30 0.02 1.44 0.06 102 1.000 3.069

C Meadow Elementary 18 C-2 School 2.2 T X X 2.20 0.01 0.60 0.02 42 1.000 3.069

C Meadow Park 19 C-2 Park 2.7 T X X 2.70 0.01 0.73 0.03 52 1.000 3.069

C Open Space (by new Jr. High) 107 C-1 Open Space 3 T X X 3.00 0.01 0.81 0.03 58 1.000 3.069

C Santa Rosa J.C. Phase 2 303 C-1 Open Space 5.4 T X X 5.40 0.03 1.47 0.06 104 1.000 3.069

C Santa Rosa Junior College 27 C-2 School 5 T X X 5.00 0.02 1.36 0.05 96 1.000 3.069

C Sonoma Mountain Elementary Turf 28 D-2 School 2.7 T X X 2.70 0.01 0.73 0.03 52 1.000 3.069

C Sonoma Mtn Parkway Streetscapes 82 B,C,D-2 Park 7.5 T X X 0.00 0.00 0.00 0.00 0 0.000 0.000 Not feasible

C Sunrise Park 30 C-2 Park 2.1 T X X 2.10 0.01 0.57 0.02 40 1.000 3.069

C Trun Bridge Park 300 B-2 Park 2.3 T X X 2.30 0.01 0.62 0.02 44 1.000 3.069

C Turtle Creek Park 31 D-2 Park 5 T X X 5.00 0.02 1.36 0.05 96 1.000 3.069

C Urban Separator N 305 C-1 Open Space 11.9 T X X 11.90 0.06 3.23 0.12 229 1.000 3.069

C Urban Separator S 304 C,D-1 Open Space 11.4 T X X 11.40 0.05 3.10 0.12 220 1.000 3.069

D Driving Range 302 A-2,3 Driving Range 11.8 T X 11.80 0.06 3.20 0.12 227 1.000 3.069

D Pumpkin Patch (Potential City Owned) 315 A-2 Ag User 19 A X X 18.03 0.08 5.16 0.20 366 0.949 2.912

D Redwood Business Park 301 A-2 Business Park 5.9 T X 5.90 0.03 1.60 0.06 114 1.000 3.069

Current Source of Water (2003) Potential Source of Water (2007)

Potential Tertiary Recycled Water System Users

TABLE V - 1

9/27/2011
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E Anna Meadows Park 112 F-3 Park 0.37 T X X 0.37 0.00 0.10 0.00 7 1.000 3.069

E Casa Grande Streetscape 307 F-3 Park 0.5 T X X 0.50 0.00 0.14 0.01 10 1.000 3.069

E Crinella Mini Park 109 F-3 Park 0.4 T X X 0.40 0.00 0.11 0.00 8 1.000 3.069

E Del Oro Park 45 F-3 Park 3.5 T X X 3.50 0.02 0.95 0.04 67 1.000 3.069

E La Tercera Elementary 53 E-3 School 5 T X X 5.00 0.02 1.36 0.05 96 1.000 3.069

E La Tercera Park 54 E,F-3 Park 2.8 T X X 2.80 0.01 0.76 0.03 54 1.000 3.069

E Miwok Valley Elementary and Park 65 F-3,4 School 6.9 T X X 6.90 0.03 1.87 0.07 133 1.000 3.069

E S. McDowell Streetscape 309 F-3 Park 0.08 T X X 0.08 0.00 0.02 0.00 2 1.000 3.069

E Calvary Cemetary 36A C-4 Cemetary 5.5 T X X 5.50 0.03 1.49 0.06 106 1.000 3.069

E Calvary Cemetary (Future) 36B C-4 Cemetary 12 T X X 12.00 0.06 3.26 0.12 231 1.000 3.069 X

E Cherry Valley Park 38 C-4 Park 0.75 T X X 0.75 0.00 0.20 0.01 14 1.000 3.069

E City Hall 40 D-5 Park 0.7 T X X 0.70 0.00 0.19 0.01 13 1.000 3.069

E Collins, Mary Elementary 41 C-4 School 1.4 T X X 1.40 0.01 0.38 0.01 27 1.000 3.069

E Country Club Open Space 104 E-5 Open Space 2.4 T X X 2.40 0.01 0.65 0.02 46 1.000 3.069

E Cypress Hill Cemetary 44 C-4 Cemetary 30 T X X X 30.00 0.14 8.15 0.31 578 1.000 3.069

E Fairgrounds & Library 52 D-3,4 Park 8.8 T X X 8.80 0.04 2.39 0.09 170 1.000 3.069

E Grant Elementary 47 E-5 School 3.4 T X X 3.40 0.02 0.92 0.04 66 1.000 3.069

E Grant Park 113 E-5 Park 0.98 T X X 0.98 0.00 0.27 0.01 19 1.000 3.069

E Holmburg Park (Future) 69 D-4 Park 6 T X X 6.00 0.03 1.63 0.06 116 1.000 3.069 X

E Jack Cavanaugh Park 50 D-4 Park 0.04 T X X 0.04 0.00 0.01 0.00 1 1.000 3.069

E Kenilworth Fields 308 E-3 Park 11.4 T X X 11.40 0.05 3.10 0.12 220 1.000 3.069

E Magnolia Park (Future) 67 C-4 Park 4 T X X 4.00 0.02 1.09 0.04 77 1.000 3.069 X

E McKinley Elementary 61 D-3,4 School 2.7 T X X 2.70 0.01 0.73 0.03 52 1.000 3.069

E McNear Elementary 62 E-5 School 1.7 T X X 1.70 0.01 0.46 0.02 33 1.000 3.069

E McNear Landing 64 E-4 Park 0.15 T X X 0.15 0.00 0.04 0.00 3 1.000 3.069

E McNear Park 63 D-5 Park 4.8 T X X X 4.80 0.02 1.30 0.05 93 1.000 3.069

E McNear Peninsula Park (Future) 70 E-4 Park 17.5 T X X 17.50 0.08 4.75 0.18 337 1.000 3.069 X

E Oak Hill Park 66 C,D-4 Park 2.7 T X X 2.70 0.01 0.73 0.03 52 1.000 3.069

E Penry Park 49 D-4 Park 1.8 T X X 1.80 0.01 0.49 0.02 35 1.000 3.069

E Petaluma High 74 D-5 School 10.6 T X X 10.60 0.05 2.88 0.11 204 1.000 3.069

E Petaluma Junior High 75 C-5 School 6.6 T X X 6.60 0.03 1.79 0.07 127 1.000 3.069

E Pomeroy Corp 110 E-4 Industrial N/A I X X 7.45 0.05 1.63 0.08 91 N/A N/A X

E Saint Vincent's High School 77 C-4 School 2.8 T X X 2.80 0.01 0.76 0.03 54 1.000 3.069

E Shamrock 138 E-4 Industrial N/A S X X 1.02 0.01 0.21 0.01 16 N/A N/A X

E Valley Vista Elementary 84 C,D-5 School 3.5 T X X 3.50 0.02 0.95 0.04 67 1.000 3.069

E Walnut Park 106 D-4,5 Park 1.4 T X X 1.40 0.01 0.38 0.01 27 1.000 3.069

E Wickersham Park 105 E-4,5 Park 2 T X X 2.00 0.01 0.54 0.02 39 1.000 3.069

F Oakmead Business Park 21 G-3 Business Park 10 T X X 10.00 0.05 2.72 0.10 193 1.000 3.069

F South McDowell Blvd Streetscape 83 F-3,4 Park 1.8 T X X 0.00 0.00 0.00 0.00 0 0.000 0.000 Not feasible

G Petaluma Golf Course (9 hole) 73 F-5 Golf Course 43.1 G X X 33.43 0.16 6.00 0.23 160 0.776 2.380

G Petaluma Golf Course (Future 9 holes) 79 F-5 Golf Course 43.1 G X X 33.43 0.16 6.00 0.23 160 0.776 2.380 X

SUBTOTAL (Tertiary Recycled Water) 1212 6 305 13 N/A N/A N/A N/A

*Bold faced numbers represent measured data

9/27/2011
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Table V-3 identified the amount of recycled water use in each model area 
associated with potential customers identified as high risk. 

Table V-3 
High Risk Tertiary Users 

 

Model Area 

Total Irrigation 
Season Demand 

(MG/Year) 

High Risk 
Irrigation Season 

Demand 
(MG/Year) 

% of High Risk 
Demand 

A 485 29 6% 

B 308 308 100% 

C 133 7 5% 

D 36 18 50% 

E 174 48 28% 

F 10 0 0% 

G 67 34 50% 
 

In addition, a few potential customers identified in Table V-1 have not been 
included in any model area, since serving them was determined to be unfeasible. 

Secondary Effluent System Model Areas 

Each potential secondary effluent customer identified in Section III was grouped 
into one of five model areas. These model areas are identified by letters H through 
L, as shown in Figure V-4. Table V-4 groups all potential secondary effluent 
customers by model area. A summary of total irrigation season demand, maximum 
day demand, and total acreage for each secondary effluent model area is provided 
in Table V-5. No potable offset is accomplished by providing customers in the 
secondary effluent system with recycled water. 

Table V-5 
Secondary Effluent Model Areas 

 

Model Area 

Total Irrigation 
Season Demand 

(MG/Year) 
Maximum Day 
Demand (mgd) Area (acres) 

H 195 2.1 205 

I 149 1.5 156 

J 420 4.1 519 

K 347 3.8 438 

L 274 3.0 359 
 

Model area H has been identified as potential city-owned agricultural land for 
purposes of this master plan. As outlined under general requirements in Section 
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IV—System Requirements and Evaluation Criteria, a requirement that a minimum 
of 20 percent of all recycled water shall be used to irrigate city-owned agricultural 
land. By owning the land, the City will obtain the flexibility required for balancing 
their recycled water supply and demand. Although specific parcels of land were 
identified in this master plan for city-owned agricultural land, it is not required that 
these particular parcels be purchased, but rather, that the City obtain a minimum of 
205 acres of agricultural land that can be irrigated by the secondary effluent 
system. Model area I includes current secondary effluent customers who are served 
by Booster Pump Station No. 1. Model area J includes all current secondary effluent 
system customers who are currently served through Booster Pump Station No. 2. 
Other model areas in the secondary system were developed based on the physical 
location of potential customer and pipeline routing identified in Figure V-2. 

Table V-4 includes a column that identifies certain potential users as high risk. This 
column includes all agricultural and vineyard customers who are currently not 
served by the secondary recycled water system. These customers have been 
identified as high risk since, at this time, it is unknown if these customers are 
interested in using recycled water for their irrigation needs. These customers are 
included in model areas K and L. In addition to these customers, city-owned 
agricultural land in model area H is classified as high risk, since this particular land 
is not owned by the City at this time. 

Table V-6 identifies the amount of recycled water use in each model area 
associated with potential customers identified as high risk. 

Table V-6 
High Risk Secondary Effluent Users 

 

Model Area 

Total Irrigation 
Season Demand 

(MG/Year) 

High risk 
Irrigation Season 

Demand 
(MG/Year) 

% of High Risk 
Demand 

H 195 195 100% 

I 149 0 0% 

J 420 0 0% 

K 347 347 100% 

L 274 274 100% 
 

SCENARIO DEVELOPMENT 

Tertiary System Scenario Development 

Model areas identified for the tertiary recycled water system were combined to 
develop recycled water system scenarios for modeling and analysis. It was 
determined at Brainstorming/User Group Meeting III that model areas D and F 
would not be included in any scenarios, due to the substantial infrastructure 
required to serve such small demands. Scenarios were developed based on the 
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location of the WRF, existing and proposed pipeline routing, and the total amount of 
recycled water available. Since approximately 1,000 million gallons of recycled 
water will be available at buildout for distribution to all recycled water customers 
and a minimum of 195 million gallons is required to be used to irrigate city-owned 
agricultural lands in the secondary effluent system, only 805 million gallons is 
available for use in any tertiary scenario. Table V-7 outlines the scenarios 
developed for the tertiary system and provides their total irrigation season demand, 
maximum daily demand, total acreage, and total potable offset. 

Table V-7 
Tertiary Scenarios 

 

Scenario 

Total Irrigation 
Season Demand 

(MG/Year) 
Maximum Day 
Demand (mgd) Area (acres) 

Potable Offset 
(MG) 

A 485 5.2 635 204 

A + B 793 8.6 977 204 

A + G 552 5.7 721 238 

A + C 618 6.6 777 274 

A + E + G 726 7.5 886 372 

A + C + G 685 7.1 863 307 
 

All tertiary scenarios include model area A, due to its inclusion of the Phase 1 
recycled water pipeline currently under construction, which is essential for 
transporting tertiary water from the WRF to the city limits and its ability to meet 
the potable offset requirements set forth in Section IV—System Requirements and 
Evaluation Criteria. Model area G includes the existing 9 holes of the Petaluma 
Country Club and 9 future holes. Three scenarios developed include model area G, 
due to its large concentrated demand and potential for potable offset. Scenarios A 
+ G and A + C + G rely on using an existing 16-inch potable water pipeline, rather 
than serving model area G through model area E. These scenarios will only be 
feasible if the existing 16-inch potable water pipeline becomes available. Currently, 
this pipeline conveys potable water from the Sonoma County Water Agency (SCWA) 
aqueduct near Highway 101 to the City of Petaluma's potable water booster pump 
station located at the corner of Frates Road and Ely Road. If the new aqueduct, to 
be constructed by SCWA, takes the proposed east alignment, the existing 16-inch 
potable water line will no longer be required for potable water conveyance and 
could be converted for use on the tertiary recycled water system. At this time, the 
final alignment for the new SCWA aqueduct is not known. 

Maximum day demands, as outlined in Table V-7 for each scenario, are critical for 
the tertiary system, since the maximum day demand is the value for which the 
tertiary facilities at the new WRF must be designed. The basis of design for the 
WRF, currently under construction, was to initially design the facilities for 4 mgd. 
This means that only a maximum day demand of 4 mgd of tertiary water could be 
produced. Based on scenarios developed herein and outlined in Table V-7, all 
scenarios exceed a maximum day demand of 4 mgd. The WRF is being designed for 
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expansion of tertiary facilities in 0.8 mgd increments through the addition of 0.8 
mgd tertiary modules. In addition, maximum day tertiary water production in 
excess of ADWF must be produced using pond water from storage ponds in the 
WRF, rather than through the treatment of influent flow. ADWF is estimated at 5.2 
mgd at startup of the WRF in 2007 and 6.7 mgd at buildout. 

Secondary Effluent System Scenario Development 

Model areas identified for the secondary effluent system were combined to develop 
various recycled water system scenarios for modeling and analysis. 

Three scenarios were developed, based on the location of the WRF, existing and 
proposed pipeline routing, and the total amount of recycled water available. Since 
approximately 1,000 million gallons of recycled water will be available at buildout 
for distribution to recycled water customers and a minimum of 196 million gallons 
(600 acre-ft) is required for potable offset in the tertiary system, only a maximum 
of 804 million gallons is available for use in any secondary effluent system scenario. 
Table V-8 outlines scenarios developed for the secondary effluent system and 
provides their total irrigation season demand, maximum daily demand, and total 
acreage. 

Table V-8 
Secondary Effluent Scenarios 

 

Scenario 

Total Irrigation 
Season Demand 

(MG/Year) 
Maximum Day 
Demand (mgd) Area (acres) 

H + I 344 3.6 361 

H + I + J 764 7.7 880 

H + I + K 691 7.4 799 
 

Scenarios for H + I + J + K and H + I + K + L were not identified, since the total 
irrigation season demand would exceed 804 million gallons per year. All secondary 
effluent scenarios include model area H, since it has been designated as city-owned 
agricultural land and irrigation of city-owned agricultural land is required per the 
general requirements for the recycled water system, as outlined in Section IV—
System Requirements and Evaluation Criteria. 

Model area I was also included in each scenario, since this land is in close proximity 
to the WRF and serves current secondary effluent customers with all infrastructure 
in place. 

 



VI 

EVALUATION OF SCENARIOS 
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SECTION VI 
EVALUATION OF SCENARIOS 

 

All scenarios developed for the tertiary and secondary effluent recycled water 
systems, in Section V—Scenario Development and Methodology, were modeled 
using MWH Soft Inc. H2OMAP Water software. A detailed description of the 
modeling software and its capabilities is included in Appendix B—Model Run 
Input/Output Data. A 24-hour simulation was run for each scenario using maximum 
day and average day demands. Input and output data for each scenario is included 
in Appendix B. Development of models required constructing a scaled map for each 
scenario with node and pipe locations. Nodes were required at each user location, 
as well as pump stations, reservoirs, and locations where pipes connect. Input data 
included user demands, user elevations, and user type, along with the 24-hour use 
profile for each user type. For the secondary effluent system, existing pump curve 
data was input. The capacity for tertiary pump station(s) was input as the 
maximum day demand for each scenario. Input data for pipes included diameter, 
length, roughness coefficient or Hazen-Williams "C" value, and minor loss 
coefficient. During the modeling process, pipe diameters, reservoir height and size, 
and tertiary pump station total dynamic head were manipulated to achieve output 
meeting the design requirements established in Section IV—System Requirements 
and Evaluation Criteria. Output for each scenario included 24-hour tank level and 
node pressures. 

TERTIARY SYSTEM SCENARIO EVALUATION 

Evaluation for the tertiary system scenarios includes modeling and cost estimating 
for scenarios A, A + B, A + C, A + G, A + E + G, and A + C + G. 

Scenario A 

Scenario A is shown in Figure VI-1. It includes all customers, pipes, the pump 
station, and the reservoir required for implementation of scenario A. Table VI-1 
outlines general information for scenario A. 
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Table VI-1 
Scenario A 

 
Total Irrigation Season Demand 485 MG/year 

Maximum Day Demand 5.2 mgd 

Total Irrigated Acres 635 acres 

Potable Offset 204 MG/year 

City-Owned Agricultural Land 30 acres 

Pump Station Requirements 
Number 
Location 
Size 

 
1 
WRF 
5.2 mgd @ 290' TDH 

Reservoir Requirements 
Number 
Location 
Size 
Elevation 

 
1 
Northeast on East Washington 
0.90 MG 
250 feet 

Scenario A meets all design requirements established in Section IV—System 
Requirements and Evaluation Criteria. 

An 80 year present worth analysis was established for scenario A. For cost 
comparison to other scenarios evaluated, the total 80 year present worth was 
annualized and a present worth cost per total irrigation season use was established. 
Table VI-2 outlines the total 80 year present worth cost and annualized present 
worth cost per million gallons and per acre-ft. In addition to present worth 
information, Table VI-2 also includes the total capital cost required in Years 2007 
and 2047 and the annual cost associated with implementation of scenario A. Costs 
were developed based on cost criteria established in Section IV—System 
Requirements and Evaluation Criteria. 

Scenario A + B 

Scenario A + B is shown in Figure VI-2. It includes all customers, pipes, the pump 
station, and the reservoir required for implementation of scenario A + B. Table VI-3 
outlines general information for scenario A + B. 



Cost

80 Year Present 

Worth Cost ($)
2

Capital Cost 2007 

($)
2

Capital Cost 

2047 ($)
2

Annual Cost Year 

1-80 ($/Year)
2

Ten Year 

Maintainence 

($/Year)
5

Capital Costs

Tertiary Facilities - Initial 0 0

Tertiary Facilities - Add .8 mgd
6

1,280,000 1,280,000

Tertiary Facilities - Additional
6

1,480,000 1,480,000

Tertiary Facilities - Upgrade 1,742,000 5,682,000

Tertiary Facilities - Add .8 214,000 698,000

Tertiary Facilities - Additional 248,000 809,000

Reservoir 3,150,000 3,150,000

New Pipes 2,540,000 2,540,000

New Valves 82,000 82,000

New Hydrants 27,000 27,000

Hydrants -all (Upgrade) 14,000 46,000

Irrigation - Initial 78,000 78,000

Irrigation - Upgrade 24,000 78,000

Land
4

N/A 100,000

O&M Costs

Tertiary Facilities (4 mgd) 8,215,000 272,000

Tertiary Facilities - Additional 2,356,000 78,000

Pump Station Power 3,838,000 127,000

Reservoirs 762,000 300,000

Pipelines - New 1,268,000 42,000

Pipelines - Old 0 0

Valves 149,000 5,000

Hydrants 76,000 3,000

Irrigation System 317,000 10,000

Monitoring 489,000 16,000

Program Administration
1

N/A

Income

Reduction of Potable Income 741,000 25,000

Recycled Water Income:

    Standard Rate Customer -8,280,000 -274,000

    Special Rate Customers -2,044,000 -68,000

    Well Customers -1,411,000 -47,000

    Vineyard Customers -1,207,000 -40,000

    Agricultural Customers
3

199,000 7,000
Rental Land Income -91,000 -3,000

TOTAL ($) $16,256,000 $8,737,000 $7,313,000 $153,000 $300,000

Annualized Cost ($/MG) $1,106

Annualized Cost ($/Acre-ft) $360

5 Reservoirs require a $300,000 per year maintainence once every ten years

3 Agricultural payments would increase from $199,000 to $608,000 if current payment rate was used

2 All Costs are in Year 2007 Dollars

4 Land cost is for tertiary reservoir site

6 Additional costs of $1,280,000 and $1,480,000 for tertiary facilities may not be required per Corollo Engineers

1 Program Administration is estimated at $75,000/year for total recycled water program (Tertiary + Secondary)

Table VI - 2

COST EVALUATION 

Scenario A

9/27/2011
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Table VI-3 
Scenario A + B 

 
Total Irrigation Season Demand 793 MG/year 

Maximum Day Demand 8.6 mgd 

Total Irrigated Acres 977 acres 

Potable Offset 204 MG/year 

City-Owned Agricultural Land 30 acres 

Pump Station Requirements 
Number 
Location 
Size 

 
1 
WRF 
8.6 mgd @ 320' TDH 

Reservoir Requirements 
Number 
Location 
Size 
Elevation 

 
1 
Northeast on East Washington 
0.94 MG 
260 feet 

All design requirements outlined in Section IV are met by scenario A + B with the 
following exception. When filling the reservoir with no system demands, the 
pressure at the main tertiary pump station at the WRF will exceed 150 psi. It is 
recommended to design the tertiary recycled water pipeline between the WRF and 
the Ely Road/Browns Lane intersection to a pressure class of 250 psi and to 
implement pressure relief at the pump station to protect piping downstream of the 
Ely Road/Browns Lane intersection. 

An 80 year present worth analysis was established for scenario A + B. For cost 
comparison to other scenarios evaluated, the total 80 year present worth was 
annualized and a present worth cost per total irrigation season use was established. 
Table VI-4 outlines the total 80 year present worth cost and annualized present 
worth cost per million gallons and per acre-ft. In addition to present worth 
information, Table VI-4 also includes the total capital cost required in Years 2007 
and 2047 and the annual cost associated with implementation of scenario A + B. 
Costs were developed based on cost criteria established in Section IV—System 
Requirements and Evaluation Criteria. 

Scenario A + C 

Scenario A + C is shown in Figure VI-3. It includes all customers, pipes, the pump 
station, and the reservoir required for implementation of scenario A + C. Table VI-5 
outlines general information for scenario A + C. 



Cost

80 Year Present 

Worth Cost ($)
2

Capital Cost 2007 

($)
2

Capital Cost 

2047 ($)
2

Annual Cost Year 

1-80 ($/Year)
2

Ten Year 

Maintainence 

($/Year)
5

Capital Costs

Tertiary Facilities - Initial 0 0

Tertiary Facilities - Add .8 mgd
6

1,280,000 1,280,000

Tertiary Facilities - Additional
6

7,400,000 7,400,000

Tertiary Facilities - Upgrade 1,742,000 5,682,000

Tertiary Facilities - Add .8 214,000 698,000

Tertiary Facilities - Additional 1,238,000 4,038,000

Reservoir 3,150,000 3,150,000

New Pipes 3,104,000 3,104,000

New Valves 95,000 95,000

New Hydrants 72,000 72,000

Hydrants -all (Upgrade) 28,000 91,000

Irrigation - Initial 78,000 78,000

Irrigation - Upgrade 24,000 78,000

Land
4

N/A 100,000

O&M Costs

Tertiary Facilities (4 mgd) 8,215,000 272,000

Tertiary Facilities - Additional 5,829,000 193,000

Pump Station Power 6,429,000 213,000

Reservoirs 762,000 300,000

Pipelines - New 1,370,000 45,000

Pipelines - Old 0 0

Valves 161,000 5,000

Hydrants 151,000 5,000

Irrigation System 317,000 10,000

Monitoring 1,522,000 50,000

Program Administration
1

N/A

Income

Reduction of Potable Income 741,000 25,000

Recycled Water Income:

    Standard Rate Customer -8,280,000 -274,000

    Special Rate Customers -2,044,000 -68,000

    Well Customers -1,411,000 -47,000

    Vineyard Customers -1,346,000 -45,000

    Agricultural Customers
3

1,118,000 37,000
Rental Land Income -91,000 -3,000

TOTAL ($) $31,868,000 $15,279,000 $10,587,000 $418,000 $300,000

Annualized Cost ($/MG) $1,326

Annualized Cost ($/Acre-ft) $432

Table VI - 4

COST EVALUATION 

Scenario A+B

1 Program Administration is estimated at $75,000/year for total recycled water program (Tertiary + Secondary)
2 All Costs are in Year 2007 Dollars
3 Agricultural payments would increase from $1,118,000 to $3,413,000 if current payment rate was used
4 Land cost is for tertiary reservoir site
5 Reservoirs require a $300,000 per year maintainence once every ten years

9/27/2011
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Table VI-5 
Scenario A + C 

 
Total Irrigation Season Demand 618 MG/year 

Maximum Day Demand 6.6 mgd 

Total Irrigated Acres 777 acres 

Potable Offset 274 MG/year 

City-Owned Agricultural Land 30 acres 

Pump Station Requirements 
Number 
Location 
Size 

 
1 
WRF 
6.6 mgd @ 350' TDH 

Reservoir Requirements 
Number 
Location 
Size 
Elevation 

 
1 
Northeast on East Washington 
1.71 MG 
272 feet 

All design requirements outlined in Section IV are met by scenario A + C with the 
following exception. When filling the reservoir with no system demands, the 
pressure at the main tertiary pump station at the WRF will exceed 150 psi. It is 
recommended to design the tertiary recycled water pipeline between the WRF and 
the Ely Road/Browns Lane intersection to a pressure class of 250 psi and to 
implement pressure relief at the pump station to protect piping downstream of the 
Ely Road/Browns Lane intersection. 

An 80 year present worth analysis was established for scenario A + C. For cost 
comparison to other scenarios evaluated, the total 80 year present worth was 
annualized and a present worth cost per total irrigation season use was established. 
Table VI-6 outlines the total 80 year present worth cost and annualized present 
worth cost per million gallons and per acre-ft. In addition to present worth 
information, Table VI-6 also includes the total capital cost required in Years 2007 
and 2047 and the annual cost associated with implementation of scenario A + C. 
Costs were developed using the cost criteria established in Section IV—System 
Requirements and Evaluation Criteria. 

Scenario A + G 

Scenario A + G is shown in Figure VI-4. This scenario utilizes the existing 16-inch 
pipeline currently used for potable water. This scenario is only feasible if that 
pipeline becomes available for recycled water use. Figure VI-4 includes all 
customers, pipes, pump stations, and the reservoir required for implementation of 
scenario A + G. Table VI-7 outlines general information for scenario A + G. 



Cost

80 Year Present 

Worth Cost ($)2
Capital Cost 

2007 ($)2
Capital Cost 

2047 ($)2

Annual Cost 

Year 1-80 

($/Year)2

Ten Year 

Maintainence 

($/Year)5

Capital Costs

Tertiary Facilities - Initial 0 0

Tertiary Facilities - Add .8 mgd6
1,280,000 1,280,000

Tertiary Facilities - Additional6 4,440,000 4,440,000

Tertiary Facilities - Upgrade 1,742,000 5,682,000

Tertiary Facilities - Add .8 214,000 698,000

Tertiary Facilities - Additional 743,000 2,424,000

Reservoir 3,450,000 3,450,000

New Pipes 8,844,000 8,844,000

New Valves 276,000 276,000

New Hydrants 27,000 27,000

Hydrants -all (Upgrade) 14,000 46,000

Irrigation - Initial 78,000 78,000

Irrigation - Upgrade 24,000 78,000

Land4
N/A 100,000

O&M Costs

Tertiary Facilities (4 mgd) 8,215,000 272,000

Tertiary Facilities - Additional 3,866,000 128,000

Pump Station Power 5,696,000 189,000

Reservoirs 762,000 300,000

Pipelines - New 2,228,000 74,000

Pipelines - Old 0 0

Valves 262,000 9,000

Hydrants 76,000 3,000

Irrigation System 317,000 10,000

Monitoring 489,000 16,000

Program Administration1
N/A

Income

Reduction of Potable Income 7,137,000 236,000

Recycled Water Income:

    Standard Rate Customer -13,070,000 -433,000

    Special Rate Customers -2,044,000 -68,000

    Well Customers -1,411,000 -47,000

    Vineyard Customers -1,207,000 -40,000

    Agricultural Customers3 199,000 7,000
Rental Land Income -100,000 -3,000

TOTAL ($) $32,547,000 $18,495,000 $8,928,000 $353,000 $300,000

Annualized Cost ($/MG) $1,738

Annualized Cost ($/Acre-ft) $566

2 All Costs are in Year 2007 Dollars
3 Agricultural payments would increase from $199,000 to $608,000 if current payment rate was used
4 Land cost is for tertiary reservoir site
5 Reservoirs require a $300,000 per year maintainence once every ten years

Table VI - 6

COST EVALUATION 

Scenario A+C

1 Program Administration is estimated at $75,000/year for total recycled water program (Tertiary + Secondary)

9/27/2011
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Table VI-7 
Scenario A + G 

 
Total Irrigation Season Demand 552 MG/year 

Maximum Day Demand 5.7 mgd 

Total Irrigated Acres 721 acres 

Potable Offset 238 MG/year 

City-Owned Agricultural Land 30 acres 

Pump Station Requirements 
Number 
Location 1 
Size 1 
Location 2 
Size 2 

 
2 
WRF 
5.7 mgd @ 300' TDH 
Petaluma Country Club 
0.46 mgd @ 150' TDH 

Reservoir Requirements 
Number 
Location 
Size 
Elevation 

 
1 
Northeast on East 
Washington 
0.90 MG 
265 feet 

All design requirements outlined in Section IV are met by scenario A + G with the 
following exceptions. The pump station to serve the Petaluma Country Club will be 
owned and operated by the country club. This pump station's discharge pressure 
will exceed 150 psi on maximum day and 200 psi on average day and the discharge 
pressure into a storage lake on the country club property will be less than 50 psi. 
This is a result of the elevation at the country club. 

An 80 year present worth analysis was established for scenario A + G. For cost 
comparison to other scenarios evaluated, the total 80 year present worth was 
annualized and a present worth cost per total irrigation season use was established. 
Table VI-8 outlines the total 80 year present worth cost and annualized present 
worth cost per million gallons and per acre-ft. In addition to present worth 
information, Table VI-8 also includes the total capital cost required in Years 2007 
and 2047 and the annual cost associated with implementation of scenario A + G. 
Costs were developed based on cost criteria established in Section IV—System 
Requirements and Evaluation Criteria. 

Scenario A + E + G 

Scenario A + E + G is shown in Figure VI-5. It includes all customers, pipes, pump 
stations, and the reservoir required for implementation of scenario A + E + G. Table 
VI-9 outlines general information for scenario A + E + G. 



Cost

80 Year Present 

Worth Cost ($)
2

Capital Cost 2007 

($)
2

Capital Cost 

2047 ($)
2

Annual Cost Year 

1-80 ($/Year)
2

Ten Year 

Maintainence 

($/Year)
5

Capital Costs

Tertiary Facilities - Initial 0 0

Tertiary Facilities - Add .8 mgd
6

1,280,000 1,280,000

Tertiary Facilities - Additional
6

2,960,000 2,960,000

Tertiary Facilities - Upgrade 1,742,000 5,682,000

Tertiary Facilities - Add .8 214,000 698,000

Tertiary Facilities - Additional 495,000 1,615,000

Reservoir 3,150,000 3,150,000

New Pipes 2,540,000 2,540,000

New Valves 82,000 82,000

New Hydrants 27,000 27,000

Hydrants -all (Upgrade) 14,000 46,000

Irrigation - Initial 78,000 78,000

Irrigation - Upgrade 24,000 78,000

Land
4

N/A 100,000

O&M Costs

Tertiary Facilities (4 mgd) 8,215,000 272,000

Tertiary Facilities - Additional 3,111,000 103,000

Pump Station Power 4,467,000 148,000

Reservoirs 762,000 300,000

Pipelines - New 1,268,000 42,000

Pipelines - Old 453,000 15,000

Valves 176,000 6,000

Hydrants 76,000 3,000

Irrigation System 317,000 10,000

Monitoring 489,000 16,000

Program Administration
1

N/A

Income

Reduction of Potable Income 3,800,000 126,000

Recycled Water Income:

    Standard Rate Customer -12,861,000 -426,000

    Special Rate Customers -2,044,000 -68,000

    Well Customers -1,411,000 -47,000

    Vineyard Customers -1,207,000 -40,000

    Agricultural Customers
3

199,000 7,000
Rental Land Income -91,000 -3,000

TOTAL ($) $18,325,000 $10,217,000 $8,119,000 $164,000 $300,000

Annualized Cost ($/MG) $1,096

Annualized Cost ($/Acre-ft) $357

Table VI - 8

COST EVALUATION 

Scenario A+G

1 Program Administration is estimated at $75,000/year for total recycled water program (Tertiary + Secondary)
2 All Costs are in Year 2007 Dollars
3 Agricultural payments would increase from $199,000 to $608,000 if current payment rate was used
4 Land cost is for tertiary reservoir site
5 Reservoirs require a $300,000 per year maintainence once every ten years

9/27/2011
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Table VI-9 
Scenario A + E + G 

 
Total Irrigation Season Demand 726 MG/year 

Maximum Day Demand 7.5 mgd 

Total Irrigated Acres 886 acres 

Potable Offset 372 MG/year 

City-Owned Agricultural Land 30 acres 

Pump Station Requirements 
Number 
Location 1 
Size 1 
Location 2 
Size 2 

 
2 
WRF 
7.5 mgd @ 330' TDH 
Petaluma Country Club 
0.46 mgd @ 190' TDH 

Reservoir Requirements 
Number 
Location 
Size 
Elevation 

 
1 
Northeast on East 
Washington 
1.71 MG 
275 feet 

All design requirements outlined in Section IV are met by scenario A + E + G with 
the following exceptions. When filling the reservoir with no system demand, the 
pressure at the main tertiary pump station at the WRF will exceed 150 psi. It is 
recommended to design the tertiary recycled water pipeline between the WRF and 
the Ely Road/Browns Lane intersection to a pressure class of 250 psi and to 
implement pressure relief at the pump station to protect piping downstream of the 
Ely Road/Browns Lane intersection. 

The pump station to serve the Petaluma Country Club will be owned and operated 
by the country club. This pump station's discharge pressure will exceed 150 psi with 
maximum and average day demands. The discharge pressure into a storage lake on 
the country club site will be less than 50 psi. This is a result of the high elevation at 
the country club. 

It should also be noted that under scenario A + E + G, customers #67, #41, #36B, 
#66, and #75 will receive pressure less than 50 psi, but greater than 40 psi, on the 
maximum day and customer #66 will receive pressure less than 50 psi, but greater 
than 40 psi, on average day. If scenario A + E + G is implemented, it is 
recommended to consult these customers to determine if a pressure of 40 psi at 
their irrigation meter is acceptable. If not, it is recommended to not include them in 
the recycled water system. 

An 80 year present worth analysis was established for scenario A + E + G. For cost 
comparison to other scenarios evaluated, the total 80 year present worth was 
annualized and a present worth cost per total irrigation season use was established. 
Table VI-10 outlines the total 80 year present worth cost and annualized present 
worth cost per million gallons and per acre-ft. In addition to present worth 
information, Table VI-10 also includes the total capital cost required in Years 2007 



Cost

80 Year Present 

Worth Cost ($)
2

Capital Cost 2007 

($)
2

Capital Cost 

2047 ($)
2

Annual Cost Year 

1-80 ($/Year)
2

Ten Year 

Maintainence 

($/Year)
5

Capital Costs

Tertiary Facilities - Initial 0 0

Tertiary Facilities - Add .8 mgd
6

1,280,000 1,280,000

Tertiary Facilities - Additional
6

5,920,000 5,920,000

Tertiary Facilities - Upgrade 1,742,000 5,682,000

Tertiary Facilities - Add .8 214,000 698,000

Tertiary Facilities - Additional 991,000 3,233,000

Reservoir 3,450,000 3,450,000

New Pipes 20,136,000 20,136,000

New Valves 621,000 621,000

New Hydrants 27,000 27,000

Hydrants -all (Upgrade) 14,000 46,000

Irrigation - Initial 78,000 78,000

Irrigation - Upgrade 24,000 78,000

Land
4

N/A 100,000

O&M Costs

Tertiary Facilities (4 mgd) 8,215,000 272,000

Tertiary Facilities - Additional 4,893,000 162,000

Pump Station Power 5,232,000 173,000

Reservoirs 762,000 300,000

Pipelines - New 2,959,000 98,000

Pipelines - Old 0 0

Valves 348,000 12,000

Hydrants 76,000 3,000

Irrigation System 317,000 10,000

Monitoring 489,000 16,000

Program Administration
1

N/A

Income

Reduction of Potable Income 12,976,000 430,000

Recycled Water Income:

    Standard Rate Customer -24,958,000 -826,000

    Special Rate Customers -2,044,000 -68,000

    Well Customers -3,824,000 -127,000

    Vineyard Customers -1,207,000 -40,000

    Agricultural Customers
3

199,000 7,000
Rental Land Income -91,000 -3,000

TOTAL ($) $38,839,000 $31,612,000 $9,737,000 $119,000 $300,000

Annualized Cost ($/MG) $1,765

Annualized Cost ($/Acre-ft) $575

3 Agricultural payments would increase from $199,000 to $608,000 if current payment rate was used
4 Land cost is for tertiary reservoir site
5 Reservoirs require a $300,000 per year maintainence once every ten years

2 All Costs are in Year 2007 Dollars

Table VI - 10

COST EVALUATION 

Scenario A+E+G

1 Program Administration is estimated at $75,000/year for total recycled water program (Tertiary + Secondary)

9/27/2011
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and 2047 and the annual cost associated with implementation of scenario A + E + 
G. Costs were developed based on cost criteria established in Section IV—System 
Requirements and Evaluation Criteria. 

Scenario A + C + G 

Scenario A + C + G is shown in Figure VI-6. This scenario utilizes the existing 16-
inch pipeline currently used for potable water. This scenario is only feasible if that 
pipeline becomes available for recycled water use. It includes all customers, pipes, 
pump stations, and the reservoir required for implementation of scenario A + C + 
G. Table VI-11 outlines general information for scenario A + C + G. 

Table VI-11 
Scenario A + C + G 

 
Total Irrigation Season Demand 685 MG/year 

Maximum Day Demand 7.1 mgd 

Total Irrigated Acres 863 acres 

Potable Offset 307 MG/year 

City-Owned Agricultural Land 30 acres 

Pump Station Requirements 
Number 
Location 1 
Size 1 
Location 2 
Size 2 

 
2 
WRF 
7.1 mgd @ 350' TDH 
Petaluma Country Club 
0.46 mgd @ 150' TDH 

Reservoir Requirements 
Number 
Location 
Size 
Elevation 

 
1 
Northeast on East Washington 
1.71 MG 
280 feet 

All design requirements outlined in Section IV are met by scenario A + C + G with 
the following exceptions. When filling the reservoir with no system demand, and 
under maximum day conditions, the pressure at the main tertiary pump station at 
the WRF will exceed 150 psi. It is recommended to design the tertiary recycled 
water pipeline between the WRF and the Ely Road/Browns Lane intersection to a 
pressure class of 250 psi and to implement pressure relief at the pump station to 
protect piping downstream of the Ely Road/Browns Lane intersection. The pressure 
at the Ely Road/Browns Lane intersection will be less than 150 psi under maximum 
day conditions. 

The pump station to serve the Petaluma Country Club will be owned and operated 
by the country club. This pump station's discharge pressure will exceed 150 psi with 
maximum and average day demands. The discharge pressure into a storage lake on 
the country club site will be less than 50 psi. This is a result of the high elevation at 
the country club. 
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An 80 year present worth analysis was established for scenario A + C + G. For cost 
comparison to other scenarios evaluated, the total 80 year present worth was 
annualized and a present worth cost per total irrigation season use was established. 
Table VI-12 outlines the total 80 year present worth cost and annualized present 
worth cost per million gallons and per acre-ft. In addition to present worth 
information, Table VI-12 also includes the total capital cost required in Years 2007 
and 2047 and the annual cost associated with implementation of scenario A + C + 
G. Costs were developed based on cost criteria established in Section IV—System 
Requirements and Evaluation Criteria. 

SECONDARY EFFLUENT SYSTEM SCENARIO EVALUATION 

Evaluation for the secondary effluent system scenarios includes modeling and cost 
estimating for scenarios H + I, H + I + J, and H + I + K. 

Scenario H + I 

Scenario H + I is shown in Figure VI-7. It includes all customers, pipes, pump 
stations, and the reservoir required for implementation of scenario H + I. Table VI-
13 outlines general information for scenario H + I. 

Table VI-13 
Scenario H + I 

 
Total Irrigation Season Demand 344 MG/year 

Maximum Day Demand 3.6 mgd 

Total Irrigated Acres 361 acres 

Potable Offset None 

City-Owned Agricultural Land 205 acres 

Pump Station Requirements 
Main Booster Pump Station 
Booster Pump Station No. 1 
Booster Pump Station No. 2 

 
Yes 
Yes 
No 

Reservoir Requirements 
Number 
Location 
Size 
Elevation 

 
1 
County 
0.56 MG 
350 feet 

All design requirements outlined in Section IV are met by scenario H + I except 
customer #89 will receive pressure less than 50 psi, but greater than 40 psi, under 
maximum day and average day demands. If scenario H + I is implemented, it is 
recommended to consult this customer to determine if a pressure of 40 psi at their 
irrigation hydrant is acceptable. If not, it is recommended to not include them in 
the recycled water system. 

An 80 year present worth analysis was established for scenario H + I. For cost 
comparison to other scenarios evaluated, the total 80 year present worth was 
annualized and a present worth cost per total irrigation season use was established. 



Cost

80 Year Present 

Worth Cost ($)2
Capital Cost 

2007 ($)2
Capital Cost 

2047 ($)2

Annual Cost 

Year 1-80 

($/Year)2

Ten Year 

Maintainence 

($/Year)5

Capital Costs

Tertiary Facilities - Initial 0 0

Tertiary Facilities - Add .8 mgd6
1,280,000 1,280,000

Tertiary Facilities - Additional6 4,440,000 4,440,000

Tertiary Facilities - Upgrade 1,742,000 5,682,000

Tertiary Facilities - Add .8 214,000 698,000

Tertiary Facilities - Additional 743,000 2,424,000

Reservoir 3,450,000 3,450,000

New Pipes 8,844,000 8,844,000

New Valves 276,000 276,000

New Hydrants 27,000 27,000

Hydrants -all (Upgrade) 14,000 46,000

Irrigation - Initial 78,000 78,000

Irrigation - Upgrade 24,000 78,000

Land4
N/A 100,000

O&M Costs

Tertiary Facilities (4 mgd) 8,215,000 272,000

Tertiary Facilities - Additional 3,866,000 128,000

Pump Station Power 6,105,000 202,000

Reservoirs 762,000 300,000

Pipelines - New 2,228,000 74,000

Pipelines - Old 453,000 15,000

Valves 289,000 10,000

Hydrants 76,000 3,000

Irrigation System 317,000 10,000

Monitoring 489,000 16,000

Program Administration1
N/A

Income

Reduction of Potable Income 10,195,000 338,000

Recycled Water Income:

    Standard Rate Customer -17,728,000 -587,000

    Special Rate Customers -2,044,000 -68,000

    Well Customers -1,411,000 -47,000

    Vineyard Customers -1,207,000 -40,000

    Agricultural Customers3 199,000 7,000
Rental Land Income -100,000 -3,000

TOTAL ($) $31,836,000 $18,495,000 $8,928,000 $330,000 $300,000

Annualized Cost ($/MG) $1,534

Annualized Cost ($/Acre-ft) $500

3 Agricultural payments would increase from $199,000 to $608,000 if current payment rate was used
4 Land cost is for tertiary reservoir site
5 Reservoirs require a $300,000 per year maintainence once every ten years

Table VI - 12

COST EVALUATION 

Scenario A+C+G

1 Program Administration is estimated at $75,000/year for total recycled water program (Tertiary + Secondary)
2 All Costs are in Year 2007 Dollars

9/27/2011
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Table VI-14 outlines the total 80 year present worth cost and annualized present 
worth cost per million gallons and per acre-ft. In addition to present worth 
information, Table VI-14 also includes the total capital cost required in Years 2007 
and 2047 and the annual cost associated with implementation of scenario H + I. 
Costs were developed based on cost criteria established in Section IV—System 
Requirements and Evaluation Criteria. 

Scenario H + I + J 

Scenario H + I + J is shown in Figure VI-8. It includes all customers, pipes, pump 
stations, and reservoirs required for implementation of scenario H + I + J. Table VI-
15 outlines general information for scenario H + I + J. 

Table VI-15 
Scenario H + I + J 

 
Total Irrigation Season Demand 764 MG/year 

Maximum Day Demand 7.7 mgd 

Total Irrigated Acres 880 acres 

Potable Offset None 

City-Owned Agricultural Land 205 acres 

Pump Station Requirements 
Main Booster Pump Station 
Booster Pump Station No. 1 
Booster Pump Station No. 2 

 
Yes 
Yes 
Yes 

Reservoir Requirements 
Number 
Location (Lower Zone) 
Size (Lower Zone) 
Elevation (Lower Zone) 
Location (Upper Zone 
Size (Upper Zone) 
Elevation (Upper Zone) 

 
2 
County 
0.32 MG 
410 feet 
County 
0.18 MG 
478 feet (highest land available) 

All design requirements outlined in Section IV are met by scenario H + I + J with 
the following exceptions. 

Customer #89 will receive pressure less than 50 psi, but greater than 40 psi, under 
average day demands and customers #96, #97, and #102 will receive pressure 
less than 50 psi, but greater than 40 psi, under maximum day demands. If scenario 
H + I + J is implemented, it is recommended to consult these customers to 
determine if a pressure of 40 psi at their irrigation hydrant is acceptable. If not, it is 
recommended to move customer #89 to model area J and not to include customers 
#96, #97, and #102 in the recycled water system. Low pressures for customers 
#96, #97, and #102 result from not having land sufficiently high for placement of 
the reservoir. 

An 80 year present worth analysis was established for scenario H + I + J. For cost 
comparison to other scenarios evaluated, the total 80 year present worth was 



Cost

80 Year Present 

Worth Cost ($)2

Capital Cost 2007 

($)2

Capital Cost 

2047 ($)2

Annual Cost Year 

1-80 ($/Year)2

Capital Costs

Pump Station Initial - Main 525,000 525,000

Pump Station Initial - BPS#1 688,000 688,000

Pump Station Initial - BPS#2 0 0

Pump Station Upgrade - Main 161,000 525,000

Pump Station Upgrade - BPS#1 211,000 688,000

Pump Station Upgrade - BPS#2 0 0

Reservoir 1,400,000 1,400,000

New Pipes 2,122,000 2,122,000

New Valves 65,000 65,000

New Hydrants 27,000 27,000

Hydrants- All (Upgrade) 19,000 62,000

Irrigation - Initial 533,000 533,000

Irrigation - Upgrade 163,000 532,000

Land4
N/A 4,200,000

O&M Costs

Pump Stations 2,174,000 72,000

Pump Station Power 4,181,000 138,000

Reservoirs 151,000 5,000

Pipelines - New 328,000 11,000

Pipelines - Old 643,000 21,000

Valves 76,000 3,000

Hydrants 106,000 4,000

Irrigation System 2,167,000 72,000

Monitoring 1,027,000 34,000

Program Administration1
N/A

Income

Recycled Water Income3
729,000 24,000

Rental Land Income -619000 -20,000

TOTAL ($) $16,877,000 $9,560,000 $1,807,000 $364,000

Annualized Cost ($/MG) $1,619

Annualized Cost ($/Acre-ft) $528

1 Program Administration is estimated at $75,000/year for total recycled water program (Tertiary + Secondary)
2 All Costs are in Year 2007 Dollars
3 Agricultural payments would increase from $729,000 to $2,225,000 if current payment rate was used
4 Land cost is for secondary effluent reservoir site and purchase of City owned agricultural land

Table VI - 14

COST EVALUATION 

Scenario H+I

9/27/2011
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annualized and a present worth cost per total irrigation season use was established. 
Table VI-16 outlines the total 80 year present worth cost and annualized present 
worth cost per million gallons and per acre-ft. In addition to present worth 
information, Table VI-16 also includes the total capital cost required in Years 2007 
and 2047 and the annual cost associated with implementation of scenario H + I + 
J. Costs were developed based on cost criteria established in Section IV—System 
Requirements and Evaluation Criteria. 

Scenario H + I + K 

Scenario H + I + K is shown in Figure VI-9. It includes all customers, pipes, pump 
stations, and the reservoir required for implementation of scenario H + I + K. Table 
VI-17 outlines general information for scenario H + I + K. 

Table VI-17 
Scenario H + I + K 

 
Total Irrigation Season Demand 691 MG/year 

Maximum Day Demand 7.4 mgd 

Total Irrigated Acres 799 acres 

Potable Offset None 

City-Owned Agricultural Land 205 acres 

Pump Station Requirements 
Main Booster Pump Station 
Booster Pump Station No. 1 
Booster Pump Station No. 2 

 
Yes 
Yes 
No 

Reservoir Requirements 
Number 
Location 
Size 
Elevation 

 
1 
County 
0.26 MG 
360 feet 

All design requirements outlined in Section IV will be met by scenario H + I + K 
except customer #89 will receive pressure less than 50 psi, but greater than 40 psi, 
under maximum day and average day demands. If scenario H + I + K is 
implemented, it is recommended to consult this customer to determine if a pressure 
of 40 psi at their irrigation hydrant is acceptable. If not, it is recommended to not 
include them in the recycled water system. 

An 80 year present worth analysis was established for scenario H + I + K. For cost 
comparison to other scenarios evaluated, the total 80 year present worth was 
annualized and a present worth cost per total irrigation season use was established. 
Table VI-18 outlines the total 80 year present worth cost and annualized present 
worth cost per million gallons and per acre-ft. In addition to present worth 
information, Table VI-18 also includes the total capital cost required in Years 2007 
and 2047 and the annual cost associated with implementation of scenario H + I + 
K. 



Cost

80 Year Present 

Worth Cost ($)2

Capital Cost 

2007 ($)2

Capital Cost 

2047 ($)2

Annual Cost 

Year 1-80 

($/Year)2

Capital Costs

Pump Station Initial - Main 525,000 525,000

Pump Station Initial - BPS#1 688,000 688,000

Pump Station Initial - BPS#2 450,000 450,000

Pump Station Upgrade - Main 161,000 525,000

Pump Station Upgrade - BPS#1 211,000 688,000

Pump Station Upgrade - BPS#2 138,000 450,000

Reservoir 2,800,000 2,800,000

New Pipes 2,988,000 2,988,000

New Valves 110,000 110,000

New Hydrants 27,000 27,000

Hydrants- All (Upgrade) 52,000 170,000

Irrigation - Initial 533,000 533,000

Irrigation - Upgrade 163,000 532,000

Land4
N/A 4,200,000

O&M Costs

Pump Stations 3,262,000 108,000

Pump Station Power 9,493,000 314,000

Reservoirs 302,000 10,000

Pipelines - New 391,000 13,000

Pipelines - Old 1,710,000 57,000

Valves 147,000 5,000

Hydrants 287,000 10,000

Irrigation System 2,167,000 72,000

Monitoring 2,658,000 88,000

Program Administration1
N/A

Income

Recycled Water Income3
3,276,000 108,000

Rental Land Income -619000 -20,000

TOTAL ($) $31,920,000 $12,321,000 $2,365,000 $765,000

Annualized Cost ($/MG) $1,379

Annualized Cost ($/Acre-ft) $449

Table VI - 16

COST EVALUATION 

Scenario H+I+J

2 All Costs are in Year 2007 Dollars
3 Agricultural payments would increase from $3,276,000 to $10,002,000 if current payment rate was used
4 Land cost is for secondary effluent reservoir site(s) and purchase of City owned agricultural land

1 Program Administration is estimated at $75,000/year for total recycled water program (Tertiary + Secondary)

9/27/2011



Cost

80 Year Present 

Worth Cost ($)2

Capital Cost 2007 

($)2

Capital Cost 

2047 ($)2

Annual Cost Year 

1-80 ($/Year)2

Capital Costs

Pump Station Initial - Main 525,000 525,000

Pump Station Initial - BPS#1 688,000 688,000

Pump Station Initial - BPS#2 0 0

Pump Station Upgrade - Main 161,000 525,000

Pump Station Upgrade - BPS#1 211,000 688,000

Pump Station Upgrade - BPS#2 0 0

Reservoir 1,400,000 1,400,000

New Pipes 6,591,000 6,591,000

New Valves 260,000 260,000

New Hydrants 144,000 144,000

Hydrants- All (Upgrade) 55,000 179,000

Irrigation - Initial 533,000 533,000

Irrigation - Upgrade 163,000 532,000

Land4
N/A 4,200,000

O&M Costs

Pump Stations 2,174,000 72,000

Pump Station Power 8,255,000 273,000

Reservoirs 151,000 5,000

Pipelines - New 695,000 23,000

Pipelines - Old 643,000 21,000

Valves 120,000 4,000

Hydrants 302,000 10,000

Irrigation System 2,167,000 72,000

Monitoring 2,350,000 78,000

Program Administration1
N/A

Income

Recycled Water Income3
2,303,000 76,000

Rental Land Income -619000 -20,000

TOTAL ($) $29,272,000 $14,341,000 $1,924,000 $614,000

Annualized Cost ($/MG) $1,398

Annualized Cost ($/Acre-ft) $456

Table VI - 18

COST EVALUATION 

Scenario H+I+K

2 All Costs are in Year 2007 Dollars
3 Agricultural payments would increase from $2,303,000 $7,030,000 if current payment rate was used
4 Land cost is for secondary effluent reservoir site and purchase of City owned agricultural land

1 Program Administration is estimated at $75,000/year for total recycled water program (Tertiary + Secondary)

9/27/2011
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SECTION VII 
RECOMMENDED SCENARIOS/IMPLEMENTATION 

 

The recommended recycled water program must consist of a combination of tertiary 
and secondary effluent scenarios that, in combination, meet the general 
requirements established in Section IV—System Requirements and Evaluation 
Criteria. The recommended recycled water program must include a minimum 
potable water offset of 196 MG (600 acre-ft) per year, include a minimum of 205 
acres of city-owned agricultural land to provide system flexibility to account for 
variable irrigation use due to weather impacts, and the ability to manage recycled 
water between May 1st and October 20th. 

The total target amount of recycled water available for distribution during an 
irrigation season was determined. At startup of the WRF in Year 2007, approx-
imately 790 MG of recycled water will be available for distribution. This amount will 
increase with increased ADWF into the WRF to approximately 1,000 MG at buildout. 
Buildout is estimated to occur in Year 2025 and recycled water production is 
expected to increase linearly between Year 2007 and buildout. Total recycled water 
production includes both tertiary and secondary effluent recycled water. 

A summary of the annualized present worth cost for each scenario evaluated in 
Section VI—Evaluation of Scenarios is included in Table VII-1. Each scenario is 
ranked from lowest to highest 80 year present worth cost. 

Table VII-1 
Scenario Present Worth Comparison 

Scenario 

Total 
Irrigation 
Season 

Use (MG) 

Meets Potable 
Offset 

Requirement 
(Potable 
Offset 

Amount) 

Meets City-
Owned 

Agricultural Land 
Requirement 
(City-Owned 

Acreage) 

Annualized 80 
Year Present 
Worth ($/MG) 

Ranking 
PW, Lowest 
to Highest 

Cost 
Not 

Feasible B 
A 485 yes (204 MG) no (30 acres) $1,106/MG 2  

A + B 793 yes (204 MG) no (30 acres) $1,326/MG 3  
A + C 618 yes (274 MG) no (30 acres) $1,738/MG 8  
A + G 552 yes (238 MG) no (30 acres) $1,096/MG 1 X 

A + E + G 726 yes (372 MG) no (30 acres) $1,765/MG 9  
A + C + G 685 yes (307 MG) no (30 acres) $1,534/MG 6 X 

H + I 344 N/A yes (205 acres) $1,619/MG 7  
H + I + J 764 N/A yes (205 acres) $1,379/MG 4  
H + I + K 691 N/A yes (205 acres) $1,398/MG 5  

H (only) A 195 N/A yes (205 acres) $2,537/MG A 10  
H + I + 

Partial J A 
515 N/A yes (205 acres) $1,639/MG A 7/8  

H + I + 
Partial K A 

515 N/A yes (205 acres) $1,498/MG A 5/6  

A Present Worth Analysis Cost included in Appendix C—Cost Evaluation Data. These scenarios were not 
modeled. 
B Not feasible at this time due to unavailability of 16" potable water pipeline. 
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SCENARIO ANALYSIS METHODOLOGY 

Figure VII-1 outlines the methodology used to determine the least cost scenario 
combination, while meeting the potable offset requirement, city-owned agricultural 
land requirement, balancing recycled water demand with recycled water supply, 
and managing recycled water between May 1st and October 20th. 

RECOMMENDATION 

The least cost recycled water program, which meets all requirements outlined in 
Section IV, includes scenario A in the tertiary system and scenario H + I + K 
(partial) in the secondary effluent system. Scenario H + I + K (partial) includes a 
portion of the potential users identified in model area K. 

If the 16-inch potable water pipeline identified in scenario A + G becomes available 
for recycled water use, implementation of that scenario should be considered by the 
City at that time, since it has the lowest present worth cost of all scenarios 
evaluated. This pipeline's availability is based on the future alignment of SCWA's 
new aqueduct. It should be noted that scenario A + G is dependent upon expansion 
of the Petaluma Country Club from a nine hole to an eighteen hole golf course 
facility. The scenario also relies on the country club's ownership of its associated 
recycled water pump station and pipeline. If model area G is added to the tertiary 
recycled water system at a later date, customers in model area K should be 
removed from the secondary effluent system to balance recycled water demand 
with supply. 

If additional potable offset is required by the City beyond that accomplished by 
scenario A, potable offset by recycled water should be further implemented. The 
cost of obtaining new potable water supply is estimated at approximately 
$2,155/acre-ft or $6,611/MG. This cost exceeds that of all recycled water scenarios 
evaluated. Potable water offset should be accomplished by adding potable 
customers in model area G through use of the existing 16-inch waterline, if 
available, and/or customers in model area C. Secondary effluent customers in 
model areas K and I would be removed from the secondary system to obtain the 
additional recycled water supply required. Since it is unknown at this time if 
additional potable water offset will be required at a future date, it is recommended 
to construct all facilities in the tertiary recycled water system for future expansion 
or to the size required to serve scenario A + C, A + G, or A + C + G. These 
scenarios represent the least cost present worth scenarios that provide additional 
potable offset. Table VII-2 outlines the tertiary facility requirements for these 
facilities. 



Least Cost Project

Scenario A + Scenario H+I+K(Partial)

Scenario         H 

(Only)

(195 MG)

(Not Feasible at this time. 16” waterline not available)

Least Cost PW Scenario

2nd Least Cost PW Scenario

3rd Least Cost PW Scenario

Insufficient water available - reduce demand to 

515 MG by reducing customer base in Area J;

Calc PW for Scenario H+I+J (partial)

Proceed to 5th least cost PW scenario since it is less 

expensive than H+I+J(partial)

Insufficient water available – reduce demand to 

515 MG by reducing customer base in Area K; 

Calc PW for Scenario H+I+K(Partial)

Proceed to H+I+K(Partial) the 

6th least cost PW scenario 

*Potable offset requirements met by Scenario A

(1000 MG – 793 MG = 207 MG)

*City owned agricultural land requirement is not met 

Model Area H must be added to Scenario 

A+B to meet City owned agricultural land 

requirement

1000 MG – 793 MG – 195 MG = 12 MG

(Find Additional 12 MG Demand)

*Meets City owned agricultural land and 

potable offset requirements

Total PW of Scenario A+B and Scenario H(only) = $1,565/MG

*Potable offset requirement met

*City owned agricultural land requirement not met

(1000 MG – 485 MG = 515 MG Available)

(1000 MG – 485 MG – 515 MG  = 0 MG Available)

* Meets City owned agricultural land and potable offset requirements

Total PW of Scenario A and Scenario H+I+K(partial) = $1,308/MG

FIGURE VII – 1

SCENARIO PRESENT WORTH ANALYSIS METHODOLOGY

Further cost analysis was done by  

calculating total PW of Scenario 

A+B(partial) (656 MG) and Scenario 

H+I (344 MG)

656 MG + 344 MG = 1000 MG

*Meets City owned agricultural land 

and potable offset requirements

Total PW of Scenario A+B(partial) 

and Scenario H+I = $1,337/MG

Scenario    A+B 

(793 MG) +

Scenario A+B

(793 MG)

Scenario A+G

(685 MG)

Scenario A

(485 MG)

4th Least Cost PW Scenario

Check w/ Scenario A

Scenario H+I+J

(764 MG)

Scenario A

(485 MG)+

5th Least Cost PW Scenario

Check w/ Scenario A

Scenario H+I+K

(691 MG)

Scenario A

(485 MG)+

Scenario 

H+I+K(Partial)

(515 MG)

Scenario A

(485 MG)+
6th Least Cost PW Scenario

Check w/ Scenario A

Include Scenario A

*Potable offset requirement met

(1000 MG – 485 MG = 515 MG Available)

Scenario A

(485 MG)

Include Scenario A

*Potable offset requirement met

(1000 MG – 485 MG = 515 MG Available)
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Table VII-2 
Potable Water Offset Scenario Requirements 

 

Scenario 

Total Irrigation 
Season 

Demand (MG) 

Maximum 
Day Demand 

(mgd) 

Available 
Potable 
Offset 
(MG) 

Reservoir 
Main Tertiary 
Pump Station 

Size 
(MG) 

Elevation 
(ft) 

Flow 
(mgd) 

TDH 
(ft) 

A 485 5.2 204 0.9 250 5.2 290 

A + C 618 6.6 274 1.71 272 6.6 350 

A + G 552 5.7 238 0.9 265 5.7 300 

A + C + G 685 7.1 307 1.71 280 7.1 350 

The tertiary facilities, including the main tertiary pump station, at the WRF are 
currently being designed to handle a maximum day demand of 5.2 mgd, as 
required by scenario A. In addition, all tertiary facilities are being designed for 
expansion to 8 mgd at a later date. Based on information contained in Table VII-2, 
it is recommended to design the in-system tertiary reservoir at elevation 280 and 
the main tertiary pump station at the WRF for 5.2 mgd at a total dynamic head 
(TDH) of 350 feet and expandable to a total capacity of 7.1 mgd at 350 feet TDH. 
The initial pumping facilities at the main tertiary pump station may be designed for 
5.2 mgd at a total dynamic head as low as 320 feet, as long as sufficient motor 
horsepower is provided and additional pump stage(s) can be added, at a later date, 
to accomplish 7.1 mgd at 350 feet TDH. Model runs have been conducted for both 
5.2 mgd at 320 feet and 350 feet TDH. Input and output data for these modified 
versions of scenario A are provided in Appendix B—Model Run Input/Output Data. 
All design requirements outlined in Section IV are met by scenario A (modified) with 
the following exception. When filling the reservoir with no system demands, the 
pressure at the main tertiary pump station at the WRF will exceed 150 psi. It is 
recommended to design the tertiary recycled water pipeline between the WRF and 
the Ely Road/Browns Lane intersection to a pressure class of 250 psi and to 
implement pressure relief set at 150 psi at the pump station to protect piping 
downstream of the Ely Road/Browns Lane intersection. Implementation of the items 
outlined above will provide the flexibility required to implement scenarios A + C, A 
+ G, or A + C + G at a later date. Since scenarios A + C and A + C + G require a 
1.71 MG reservoir, it is recommended to construct a 1.71 MG reservoir initially or to 
construct a 0.9 MG reservoir initially and allow space at the site for construction of 
a second reservoir at a later date. 

The reservoir in the secondary effluent recycled water system should be sized for 
the maximum requirements of scenario H + I and scenario H + I + K. Therefore, it 
should be sized for 0.56 MG and located at elevation 360. A model run for scenario 
H + I + K (partial) was conducted and input and output data are included in 
Appendix B—Model Run Input/Output Data. All design requirements outlined in 
Section IV will be met by scenario H + I + K (partial) except customer #89 will 
receive pressure less than 50 psi, but greater than 40 psi, under maximum day and 
average day demands. Prior to implementation of scenario H + I + K (partial), it is 
recommended to consult this customer to determine if a pressure of 40 psi at their 
irrigation hydrant is acceptable. If not, it is recommended to not include them in 
the recycled water system. 
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Table VII-3 outlines the parameters for the recommended recycled water system, 
which consists of serving customers identified in tertiary system scenario A, as 
modified for possible future potable offset, and secondary effluent system scenario 
H + I + K (partial). 

Table VII-3 
Recommended Project 

 

Item Tertiary Effluent System 

Secondary 
Effluent 
System 

Total (Both 
Systems) 

Irrigation Season Demand (MG/year) 485 515 1,000 

Maximum Day Demand (mgd) 5.2 5.2 N/A 

Total Irrigated Acres (acres) 635 634 1,269 

Potable Offset (MG/year) 204 0 204 

City-Owned Agricultural Land (acres) 30 205 235 

Tertiary System    

Pump Station 1   

Location WRF   

Size 5.2 mgd @ 350' TDH B   

Reservoir 1   

Location Northeast on E. Washington   

Size 1.71 MG A   

Elevation 280   

Secondary Effluent System    

Pump Stations  2  

Main Pump Station  Yes  

Booster Pump Station No. 1  Yes  

Booster Pump Station No. 2  No  

Reservoir    

Location  County  

Size  0.56 MG  

Elevation  360  
A A 0.9 MG reservoir may be constructed initially and a second reservoir added at the same site at a 
later date. 
B Pump station may be designed for 5.2 mgd at 320 feet TDH initially, but sufficient horsepower and 
the addition of required stages must be provided for possible future requirement of 350 feet TDH. 

The recommended tertiary and secondary recycled water systems are shown in 
Figures VII-2 and VII-3, respectively. Costs for the recommended tertiary and 
secondary effluent systems are provided in Tables VII-4 and VII-5, respectively. 
Costs include capital costs in Years 2007 and 2047, as well as annual costs 
associated with the system. 
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Cost

Capital Cost 

2007 ($)
2

Capital Cost 2047 

($)
2

Annual Cost Year 

1-80 ($/Year)
2

Ten Year 
Maintainence 

($/Year)
5

Capital Costs
Tertiary Facilities - Initial 0

Tertiary Facilities - Add .8 mgd
6

1,280,000

Tertiary Facilities - Additional
6

1,480,000
Tertiary Facilities - Upgrade 5,682,000
Tertiary Facilities - Add .8 698,000
Tertiary Facilities - Additional 809,000
Reservoir 3,450,000
New Pipes 2,540,000
New Valves 82,000
New Hydrants 27,000
Hydrants -all (Upgrade) 46,000
Irrigation - Initial 78,000
Irrigation - Upgrade 78,000

Land
4

100,000

O&M Costs
Tertiary Facilities (4 mgd) 272,000
Tertiary Facilities - Additional 78,000
Pump Station Power 216,000
Reservoirs 300,000
Pipelines - New 42,000
Pipelines - Old 0
Valves 5,000
Hydrants 3,000
Irrigation System 10,000

Monitoring 16,000

Program Administration
1

38,000

Income
Reduction of Potable Income 25,000

Recycled Water Income:
    Standard Rate Customer -274,000

    Special Rate Customers -68,000
    Well Customers -47,000
    Vineyard Customers -40,000

    Agricultural Customers
3

7,000

Rental Land Income -3,000

$280,000 $300,000
per year every 10th year

$9,037,000 $7,313,000

6
 Additional costs of $1,280,000 and $1,480,000 for tertiary facilities may not be required per Corollo Engineers

1
 Program Administration is estimated at $75,000/year for total recycled water program (Tertiary + Secondary).  Half of total 

cost has been applied to each system.

7
 Includes increased cost due to recommendation to size facilities for addition of future potable offset customers.

2
 All Costs are in Year 2007 Dollars
3
 Agricultural payments would increase from $7,000 to $21,000 if current payment rate was used
4
 Land cost is for tertiary reservoir site
5
 Reservoirs require a $300,000 per year maintainence once every ten years

TOTAL 

Table VII - 4

RECOMMENDED TERTIARY SYSTEM COSTS

Scenario A
7

9/27/2011



Cost

Capital Cost 

2007 ($)
2

Capital Cost 2047 

($)
2

Annual Cost Year 

1-80 ($/Year)
2

Capital Costs
Pump Station Initial - Main 525,000

Pump Station Initial - BPS#1 688,000

Pump Station Initial - BPS#2 0
Pump Station Upgrade - Main 525,000
Pump Station Upgrade - BPS#1 688,000
Pump Station Upgrade - BPS#2 0
Reservoir 1,400,000
New Pipes 4,325,000
New Valves 162,000
New Hydrants 85,000
Hydrants (Upgrade) 121,000
Irrigation - Initial 533,000
Irrigation - Upgrade 532,000

Land
4

4,200,000

O&M Costs
Pump Stations 72,000
Pump Station Power 205,000
Reservoirs 5,000
Pipelines - New 17,000
Pipelines - Old 21,000
Valves 3,000
Hydrants 7,000
Irrigation System 72,000
Monitoring 56,000

Program Administration
1

37,000

Income

Recycled Water Income
3

63,000
Rental Land Income -20,000

$538,000
per year

Scenario H+I+K(Partial)

1
 Program Administration is estimated at $75,000/year for total recycled water program (Tertiary + 

Secondary).  Half of total cost has been applied to each system.

RECOMMENDED SECONDARY EFFLUENT SYSTEM COSTS

$1,866,000TOTAL $11,918,000

4
 Land cost is for secondary effluent reservoir site and purchase of City owned agricultural land.  City 

may elect to enter into a long term (40 year minimum) lease rather than purchasing land for City-owned 

agricultural land.

2
 All Costs are in Year 2007 Dollars
3
 Agricultural payments would increase from $63,000 to $192,000 if current payment rate was used

Table VII - 5

9/27/2011
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RECYCLED WATER PROJECT IMPLEMENTATION 

Once tertiary water is available in Year 2007, customers in model areas A and H 
should be added and customers in model area J removed to achieve a total 
irrigation season demand of 790 MG. Although customers in model area J were 
recommended to be removed from the secondary effluent recycled water system, it 
should be noted that customers #90, #92, and #93 can be served without Booster 
Pump Station No. 2 with some minor piping modifications to the system. Not all 
customers in model areas A, H, and I can be served in Year 2007, since water 
demand from these three model areas exceeds the available recycled water supply 
of 790 MG. As flow into the WRF increases and additional recycled water supply 
becomes available, the remainder of customers in these areas can be added. Once 
recycled water production exceeds 829 MG, customers in model area K should be 
phased into the program unless additional potable offset is required. In that case, 
customers in area G, if possible, and/or customers in area C should be added. 
Customers must be added to the recycled water program so that customer demand 
matches recycled water supply. Since not all customers in model area K can be 
added, it is recommended to add customers closest to the WRF, namely, users 
#317, #119, #120, and #121.  

Prior to construction of any facilities for the recommended projects outlined in this 
master plan, the City should contact all potential users recommended for 
participation in the recycled water program to determine their interest in recycled 
water and to verify their demands. The systems identified for implementation 
include sufficient flexibility to make adjustments as required. Land in model area H 
was identified as potential city-owned agricultural land. It is not essential that these 
exact parcels be used for this purpose, but only that approximately 205 acres of 
land within the vicinity of the WRF be purchased for this purpose. Prior to the 
purchase of any land for city-owned agricultural land, the land should be analyzed 
to ensure it is suitable for irrigation. If changes are made to the customer base 
identified, it is recommended that a model run be performed prior to design and/or 
construction of the system's associated infrastructure. 

Prior to production of tertiary recycled water and distribution to customers, the City 
of Petaluma must prepare a Title 22 Engineering Report to the California 
Department of Health Services. The guidelines for preparation of this report are 
included in Appendix L—California Department of Health Services Title 22 
Engineering Report. 

The recommended recycled water program outlined herein requires numerous 
facilities that must be planned, designed, and constructed prior to startup of the 
WRF in Year 2007. A list of projects include: 

Tertiary Facilities 

$ WRF with tertiary facility capacity of 5.2 mgd (minimum). (Currently under 
design.) 
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$ Main tertiary pump station, rated for 5.2 mgd @ 320 to 350 feet TDH, 
expandable to 7.1 mgd @ 350 TDH. (Currently under design.) 

$ Phase 1 Recycled Water Pipeline conversion from existing secondary effluent 
system to tertiary effluent system. 

$ In-system 1.71 MG welded steel tank located at elevation 280, northeast of East 
Washington Street beyond Adobe Road. (The City may elect to construct a 0.9 
MG reservoir and allow space at the site for additional reservoir capacity at a 
later date.) 

$ New pipeline system, as shown in Figure VII-2. 

$ Irrigation system on 30 acres of city-owned agricultural land. 

Secondary Effluent Facilities 

$ In-system 0.56 MG open reservoir, located at invert elevation 360 within the 
County, northeast of Lakeville Highway and southeast of Browns Lane. 

$ Main pump station and Booster pump station No. 1 upgrades. 

$ Purchase or obtain long term (40 years minimum) lease for 205 irrigatable acres 
(minimum) of city-owned agricultural land and install irrigation system. 

$ Pipeline system, as shown in Figure VII-3. Infrastructure to serve model area K 
customers may be deferred. 

$ Figure VII-4 combines the items listed above into three projects, and outlines a 
recommended project schedule for their implementation. 
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Figure VII-4 
Project Schedule 

 

Project 2004 2005 2006 

2007 
(WRF 

Completion) 
DHS REPORT     

PIPELINES AND 
RESERVOIRS 

    

System Environmental 
Work (EIR) 

    

Site Environmental 
Work, Land 
Acquisition, Predesign 

    

Design     
Bid and Construction     

CITY-OWNED 
AGRICULTURAL LAND 

    

Analyze Land     
Land Acquisition     
Irrigation System     

Design     
Bid and Construction     

Secure Lease     
SECONDARY PUMP 
STATION UPGRADE 

    

Study     
Design     
Bid and Construction     
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APPENDIX A 

BRAINSTORMING/USER GROUP MEETING AGENDA AND MINUTES 
 

During the course of preparing the City of Petaluma’s Recycled Water Master Plan, four 
(4) brainstorming/user group meetings were held at various stages of the project to 
gather City input. Participants of these meetings are listed below and include 
individuals from Dodson Engineers, City of Petaluma, and U.S. Filter. 

Name  Agency/Title 

Michael Ban  City of Petaluma/Director, Department of Water Resources 
and Conservation 

Margaret Orr  City of Petaluma/Engineering Manager, Department of 
Water Resources and Conservation 

Dean Eckerson  City of Petaluma/Engineering Manager, Department of 
Water Resources and Conservation 

Pamela Tuft  City of Petaluma/Director of General Plan Administration 

Steve Simmons  City of Petaluma/Utility Manager, Department of Water 
Resources and Conservation 

Chris McAuliffe  U.S. Filter/WWTP Manager 

Gary Dodson  Dodson Engineers/Technical Advisor 

Dana Hunt  Dodson Engineers/Project Manager 

Victor Gonzales  Dodson Engineers/Staff Engineer 

Michael Albert  Dodson Engineers/Staff Engineer 

The agenda and minutes from the four (4) brainstorming/user group meetings are 
attached. 

Brainstorming/User Group 
Meeting 

 Title/Subject 

I  Identify Potential Recycled Water Users 
and Demands 

II  Develop Assumptions and Evaluation 
Criteria 

III  Alternative Development 

IV  Alternative Screening 

 



BRAINSTORMING/USER GROUP 
MEETING I 
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CITY OF PETALUMA 

RECYCLED WATER MASTER PLAN 

 

BRAINSTORMING/USER GROUP MEETING I 

"IDENTITY POTENTIAL RECYCLED WATER USERS AND DEMANDS" 

JUNE 12, 2003 

9:00 a.m. - NOON 

 

AGENDA 

 

a)  
I. IDENTITY POTENTIAL RECYCLED WATER USERS AND DEMANDS 

 
A. Potential "Title 22 Unrestricted Use" Users 

1. Urban Users (includes current agricultural users: Matteri, Adobe 
Creek (N), and Karren Vineyard due to location). Users are Ag user, 
golf course, vineyard, turf, and industrial. Includes Luthra due to 
location. 

2. Additional parks identified 
3. Industrial users 
4. New Recycling Facility 

 
B. Potential "Secondary Effluent" Users (Agricultural and Vineyard) 

1. Current secondary effluent customers (except Matteri, Adobe Creek 
(N), and Karren Vineyard) 

2. Potential agricultural users 
a) Cloudy Bend Ranch (potential City owned) 
b) Kendall Jackson (for sale) 

3. Potential vineyard users/locations 
a) Bachman 
b) Buck 
c) Schmidt 
d) Sangiacomo 

4. Survey form 
 

C. Potential City Owned Land(s)/Flexible Users 
1. Santa Rosa Study 

 
D. Demands 

1. Use by customers type: agricultural, vineyard, turf, golf course, 
industrial 

2. Total irrigation use 
3. Average irrigation daily use (irrigation season) 
4. Maximum monthly demand 
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5. Maximum daily demand 
6. Maximum hour demand 

II. SITE VISITS 

 
A. MRWPCA - May 23, 2003 

 
B. City of Santa Rosa and Novato Sanitary District - June 25, 2003 

III. NEXT MEETING: JULY 17, 2003-DEVELOP ASSUMPTIONS AND 

EVALUATION CRITERIA 

 
A. Information Requested by July 1, 2003 

1. Potable water vs. recycled water offset cost (cost to be used to 
determine value of recycled water vs. potable water) 

2. Revenue to be received from recycled water (charges to users for 
recycled water for both secondary effluent and Title 22 unrestricted 
use). 

3. Land cost (per acre) for pumping and/or storage facilities and 
Potential City Owned Lands (FYI, land cost for Kendall Jackson 
property is $15,000/acre) 

4. Cost associated with administration of a recycled water program. 
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CITY OF PETALUMA 
RECYCLED WATER MASTER PLAN 

BRAINSTORMING/USER GROUP MEETING I 
JUNE 12, 2003 

 
MINUTES 

 
 

 
ATTENDEES 
 
Mike Ban  City of Petaluma 
Dean Eckerson City of Petaluma 
Margaret Orr  City of Petaluma 
Steve Simmons City of Petaluma 
Chris McAuliffe U.S. Filter 
Dana Hunt  GSDA 
Victor Gonzales GSDA 
 
ACTION ITEMS 
 
Mike Ban, Steve Simmons, Dean Eckerson, Margaret Orr 
 

< Research possible land for City owned land and/or potential agricultural 
customers off Ely Road between Frates Road and Karren Vineyard. 

< Supply GSDA with a copy of Central Petaluma Specific Plan. 
< Review and mark up tertiary and secondary effluent user lists, including 

adding/deleting customers and current water source. 
 
Margaret Orr 
 

< Lucchesi Park: Determine if the park has well and what is irrigated. Is the 
soccer field artificial? Provide actual irrigation acreage for recycled water 
use. 

< Depot Site: Check use. Possible demand of water? Currently not included on 
recycled customer list. 

< Determine the beneficial cost ($/mg) to offset potable water with tertiary 
water. (Cost of potable water, facilities, operations and maintenance, etc.) 

< Contact potential users on Lakeville Highway to determine their possible use 
of secondary effluent or tertiary and their demands/irrigated acreage. (Use 
forms by GSDA). 

< Talk to City planners to verify that Future Park #69 will be Holmburg Park. 
< Talk to City planners about future uses of Pomeroy Corp. and current 

treatment plant. 
< Contact Pomeroy Corp. (Use form provided by GSDA). 

Chris McAuliffe 
 

< Compile any associated costs to provide secondary effluent to current users 
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including maintenance, monitoring cost, power, etc. 
 
I. MEETING – AGENDA ITEMS: 
 

A. Potential “Title 22 Unrestricted Use” Users. 
1. Urban Users (includes current agricultural users: Matteri, Adobe Creek 

(N), and Karren Vineyard due to location). Users are agricultural users, 
golf courses, vineyards, turf, and industrial. Any other potential 
customers or City owned lands identified west of Browns Lane along Ely 
Road will receive tertiary water due to location, including Luthra. 

2. Sonoma Marin Fairgrounds (#80) removed. Future use will not need 
water. 

3. Petaluma Golf Course may double its demand. The course possibly 
would expand to 18 holes from 9 holes if water is available. The 
additional 9 holes will be added as a potential tertiary customer. 

4. Kenilworth Junior High (#51) is being replaced by a new junior high. The 
land will be sold and will not require recycled water. The user will be 
removed. 

5. Little League Ball Field (#55) is being sold with Kenilworth Junior High. It 
will not require water. The user will be removed. 

6. Petaluma High (#74) has a large water well not currently in use. It could 
be a source of water in the future. 

7. Dairy Farmers of America could produce 60,000 gallons per day of 
recycled water. 

8. Lucchesi Park (#16) has a well and uses it. Its soccer field is artificial 
turf and therefore does not need water. The park’s demands need to be 
examined closer to determine its accuracy.  

9. Sonoma Mountain High (#108) will be removed, it has essentially no 
irrigation water use. 

10. Rocky Memorial Dog Park will be removed. It is not irrigated and will not 
require recycled water. 

11. The following Future Parks were identified: 
a. Future Park #67 identified as Magnolia Park. 
b. Future Park #68, 71, and 72 removed from potential users list. 
c. Future Park #69 identified as Holmburg Park. 
d. Future Park #70 identified as McNear Peninsula Park. 

12. The following parks were added. 
a. Country Club Park (#104) 
b. Wickersham Park (#105) 
c. Walnut Park (#106) 
d. Anna Meadows Park (#112) 
e. Grant Park 

13. The following parks were not included. 
a. Putman Plaza (#114), no significant water uses. 
b. Westridge Park, no significant water use and too far away. 
c. Westridge Open Space, no water uses. 
d. Penry Park, too small. 
e. Fairway Meadow Park (#116), mainly a creek, no irrigation. 



G:\#5311\prog mtg 
September 27, 2011 3 

f. Sunset Park (#113), too small. 
14. Sonoma Mountain Townhouse (#33), has a single water system and the 

use of recycled water, is not feasible. 
15. Industrial users: 

a. Whether or not Pomeroy Corp. and the existing treatment plant 
will use water is unsure. The City will look into future use/demands 
and provide data to GSDA. At this time the existing WWTP (#79) 
will be removed as a potential user. 

16. New Recycling Facility: 
a. Corollo will start working on the new treatment facility again soon. 

GSDA is waiting on Corollo to provide plant demands for tertiary 
water use (returning and non-returning) to determine potential use 
and requirements for tertiary recycled water pump station. 

17. Information was provided that 600 AF of current potable water demand 
was determined to be offset by recycled water in planning study. This 
will become a requirement for the Recycled Water Master Plan. 

18. Additional data on current potable water use and acreages was been 
provided to GSDA for use in refining the information presented. 

 
B. Potential “Secondary Effluent” Users (Agricultural and Vineyard). 

1. Current secondary effluent customers (except Matteri, Adobe Creek (N), 
and Karren Vineyard) have been identified as potential secondary 
effluent customers. 

2. Kendell Jackson property is for sale and will be removed from potential 
user list. The City is not interested in this land for "City owned land" 
since it is hilly, has a stream, and a red-legged frog issue. 

3. The City provided a map to GSDA, which located potential lands along 
Lakeville Highway for potential customers. The City will determine who 
owns the parcels and contact the landowners to discuss interest and 
need for recycled water. City will provide acreage to GSDA for all lands 
that they wish to include. It is possible that tertiary water rather than 
secondary effluent would be provided to these customers. These 
potential lands include both agricultural land and vineyards. 

4. The City is interested in obtaining "City owned land" east of Cloudy 
Bend Ranch just west of Lakeville Highway. 

5. Property south of the Bachman property will not be pursued, including 
Schmidt and Sangiacomo. 

 
C. Survey Form: 

1. City will review survey form provided by GSDA and use it to contact 
potential agricultural and vineyard users. 

 
D. Potential City Owned Land(s)/Flexible Users. 

1. City needs to have flexibility in the water system. This flexibility could be 
achieved by having City owned land that could be used for fluxuating 
water use to match supply. 
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E. Site Visits: 
1. MRWPCA – May 23, 2003. 

a. MRWPCA does a good job marketing their water. The demand for 
the water was high and users were well educated on the water. 
The district only supplies water at 10 psi to users. Users need to 
repump the water for their needs. The water situation in Monterey 
is impacted by salt intrusion in water wells. 

2. City of Santa Rosa and Novato Sanitary District – June 25, 2003. 
 

F. Next Meeting: July 17, 2003 – Develop Assumptions and Evaluation Criteria. 
1. Information requested by July 1, 2003. 

a. Potable Water vs. Recycled water offset cost (cost to be used to 
determine value of recycled water vs potable water). 

b. Revenue to be received from recycled water (charges to users for 
recycled water for both secondary effluent and Title 22 
unrestricted use). 

c. Land cost (per acre) for pumping and/or storage facilities and 
potential City owned lands (FYI, land cost for Kendall Jackson 
property is $15,000/acre). 

d. Cost associated with administration of a recycled water program. 



BRAINSTORMING/USER GROUP 
MEETING II 
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CITY OF PETALUMA 

RECYCLED WATER MASTER PLAN 

 

BRAINSTORMING/USER GROUP MEETING II 

"DEVELOP ASSUMPTIONS AND EVALUATION CRITERIA" 

JULY 17, 2003 

9:00 a.m. - NOON 

 

AGENDA 

 

a.  

I. ASSUMPTIONS AND EVALUATION CRITERIA 

 
A. DESIGN CRITERIA (to be used in model) 

1. Table Attached 
a. Hydrant delivery pressure 
b. Storage 
c. Pumping stations 
d. Pipelines 
e. Pipe material 
f. Valve type 

 
B. COST CRITERIA (to be used for alternative evaluation. Present worth over 

80 years). 
1. Table Attached 

a. Capital Costs 
1) Tertiary facilities 
2) Pump stations 
3) Reservoirs 
4) Pipelines 
5) Valves 
6) Hydrants 
7) Irrigation system 
8) City owned land 

b. O&M Costs 
1) Tertiary facilities 
2) Pump stations 
3) Power costs - pump stations 
4) Reservoirs 
5) Pipelines 
6) Valves 
7) Hydrants 
8) Irrigation system 
9) Monitoring/administration programs 
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c. Potable offset savings 
d. Income 

1) Loss income from potable water 
2) Income from recycled water 
3) City owned land rental income 

2. Information Needed 
a. Potable vs. well customers - markup table 
b. Outstanding cost information for Cost Criteria Table 

II. POTENTIAL RECYCLED WATER USERS AND DEMAND 

 
A. STATUS (handout) 

 
B. INFORMATION NEEDED 

1. Potential agricultural and vineyard customers/acreage/water type 
2. City owned land location/acreage 
3. Urban Acreages 
4. Industrial User Demands 

 

III. RECYCLED WATER PROVIDER SURVEY FORMS 
 

A. NOVATO SANITARY DISTRICT 
 

B. CITY OF SANTA ROSA 
 

C. MRWPCA (not applicable) 
 

IV. NAPA SALT MARSH/REGIONAL RECYCLING 
 

V. NEXT MEETING: THURSDAY, AUGUST 7, 2003 - ALTERNATIVE 

DEVELOPMENT 
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CITY OF PETALUMA 
RECYCLED WATER MASTER PLAN 

BRAINSTORMING/USER GROUP MEETING II 
July 17,2003 

 
MINUTES 

 
 

 
ATTENDEES 
 
Mike Ban  City of Petaluma 
Dean Eckerson City of Petaluma 
Margaret Orr  City of Petaluma 
Steve Simmons City of Petaluma 
Pamela Tuft  City of Petaluma 
Chris McAuliffe U.S. Filter 
Dana Hunt  GSDA 
Victor Gonzales GSDA 
 
ACTION ITEMS 
 
Mike Ban 
 

< Come up with a value to use as an annual savings of offset for potable water 
with recycled water including the cost to purchase new potable water (water 
not included in current contracts with water supplies). 

 
Margaret Orr 
 

< Meet with Pamela Tuft to review map of users that GSDA prepared. 
< Obtain information from Santa Rosa about basis for payment of $100/acre/year 

to agricultural customers. 
 
I. MEETING – AGENDA ITEMS: 
 

A. Assumptions and evaluation criteria. 
1. Design Criteria (to be used in model) 

a. All criteria provided by GSDA were reviewed and accepted by the 
City. 

b. City would like for secondary effluent system storage be an open 
reservoir. 

c. A criteria that a minimum potable water offset of 600 acre-ft/year 
shall be provided by the tertiary system will be added. 

d. A criteria that a minimum of 20% of all irrigated lands shall be City 
owned lands will be added as a criteria. 
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B. Cost Criteria (to be used for alternative evaluation. Present worth over 80 
years) 
1. Capital Cost – All capital cost criteria provided by GSDA were reviewed 

and accepted by the City. 
a. It was agreed that land costs would be set at $20,000/acre. 

($15,000/acre + contingency). Land costs are required to 
purchase City owned land and pump station and reservoirs sites. 
These costs will not be used in the Present Worth analysis since 
the land would have a salvage value and thus be considered an 
asset in such an analysis. 

2. O&M Costs – All O&M cost criteria provided by GSDA were reviewed 
and accepted by the City. The only exception was the Monitoring 
Program/Administration of Program Cost. After discussion it was agreed 
that a value of $100/acre would be used to estimate the cost of 
monitoring for agricultural, vineyard, and City owned lands. No cost 
would be included for Urban Customers. A cost of administering the 
recycled water program was estimated by the City to be $75,000/year. 
This cost will not be used in the present worth analysis since it is not 
dependant upon the type of system or customer. 

3. Potable offset savings – Mike Ban is going to look into this and provide 
GSDA with a value to use. 

4. Income: 
a. Loss income from potable water - $1,000/acre-ft for standard 

customers rate will be used in Year 2007 $s. Special rate 
customers (golf courses) pay $74/acre-ft. This cost will be 
increased to 2007 dollars. 

b. Income from recycled water – Current potable customers with 
standard rates will pay 75% of potable water prices for tertiary 
water. Golf course will still pay $74/acre-ft because of lease 
agreements. Could change at later date with contract negotiations. 
Vineyard customers will pay 75% of potable rates for tertiary water 
and 50% of potable rates for secondary water. Ag users will get 
paid $200/acre for taking secondary effluent. Currently ag users 
are paid $660/acre but the City will step them down to $200/acre 
between now and 2007. Water will be supplied to users on City 
owned land for free. 

c. City owned land rental income – The City will charge $100/acre. 
2. Information Needed. 

a. Potable vs. well customers – markup table. 
b. Outstanding cost information on Cost Criteria Table. 
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II. POTENTIAL RECYCLED WATER USERS AND DEMANDS 
 

A. Information needed 
1. Provide potential agricultural, vineyard, and urban customers not 

already included in tables and maps. – City will not approach potential 
ag users on Lakeville Highway during this study. 

2. Acreages for Agricultural and Vineyard customers along Lakeville 
Highway and any added customers. 

3. Determine water type to be provided to each customer. 
4. Determine City owned land location/acreage. Need approximately 200 

acres. 
5. Provide requested urban acreages 
6. Provide industrial user demands – Shamrock shall be added as an 

industrial user. 
B. Update Information Provided. 

1. GSDA will incorporate all acreage information provided from City into 
tables. 

2. GSDA will add Lynch Park (future) as a 7-acre user. 
3. GSDA will show all cemeteries and Cinnabar Elementary as current 

private well customers. 
4. Users 110 and 39's location will be adjusted on map. 
5. Street names will be edited as requested on maps. 

 
III. RECYCLED WATER PROVIDER SURVEY FORMS. 
 

A. Survey forms were distributed. Novato survey form will be edited to show that 
all recycled water provided is secondary effluent. 

 
IV. NAPA SALT MARSH/REGIONAL RECYCLING. 
 

A. The project would have a high capital cost but not much use for the City. The 
project was determined to be unfeasible. It is not part of the current study. 

 
V. NEXT MEETING: AUGUST 7, 2003 - ALTERNATIVE DEVELOPMENT. 
 



BRAINSTORMING/USER GROUP 
MEETING III 
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CITY OF PETALUMA 

RECYCLED WATER MASTER PLAN 

 

BRAINSTORMING/USER GROUP MEETING III 

"ALTERNATIVE DEVELOPMENT" 

SEPTEMBER 17, 2003 

9:00 a.m. - NOON 

 

AGENDA 
 

 

I. NEXT STEP - SCREEN ALTERNATIVES FOR BEST PROJECT (MODELING) 

 
A. TO PROCEED, NEED TO FINALIZE… 

1. Identify Potential Recycled Water Users and Demands. 

2. Develop Assumptions and Evaluation Criteria. 

3. Alternative Development. 
 

II. IDENTIFY POTENTIAL RECYCLED WATER USERS AND DEMANDS 

 

A. Potential customers: 

1. Everybody included? 

a. Small users non-feasible? 
B. City owned land. Recommend 200 acres (min). 

1. Secondary system. 

a. #317 = 74 acres. 

b. #116 = 55.1 acres. 

c. #117 = 38.3 acres. 

d. #118 = 111.9 aces. 

2. Tertiary system. 

a. #313 = 41.1 acres. 

b. #318 = 73.1 acres. 
C. Tertiary vs. secondary effluent service. 
D. Industrial users. 

1. Require water year round. 

2. Dependent upon water. 
E. Petaluma golf course irrigation operation. 
F. Potable users vs. well water users (urban). Identify. 
G. Higher risk customers for connection. 

 

III. DEVELOP ASSUMPTIONS AND EVALUATION CRITERIA 

 

A. $/MG to use as benefit of providing potable offset. 
B. Minimum amount of potable offset = 600 AF  (196 MG) 
C. Amount of total recycled water available (700 MG - 1000 MG) 
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D. Max amount tertiary recycled water available without tertiary expansion �  
700 MG. 

 

IV. ALTERNATIVE DEVELOPMENT 

 

A. Methodology. 

1. Tertiary system. 

2. Secondary effluent system. 
B. Pipeline routings. 

1. Existing Zone IV pipeline use. 

2. Pipeline routings. 

3. Existing pipelines for use. 

4. Elimination of customers. 
C. Modeling run/groupings. 
D. Reservoir locations. 
E. Pumping station locations. 

 

V. ALTERNATIVE SCREENING 

 

A. Information/issues in Agenda Items II, III, and IV must be finalized prior to 
proceeding with Task 6 - Alternative Screening. 

 

VI. BRAINSTORMING/USER GROUP MEETING I V - ALTERNATIVE SCREENING, 

DECEMBER 4, 2003. 
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CITY OF PETALUMA 

RECYCLED WATER MASTER PLAN 

 

BRAINSTORMING/USER GROUP MEETING III 

"ALTERNATIVE DEVELOPMENT" 

SEPTEMBER 17, 2003 

9:00 a.m. - NOON 

 

MINUTES 
 

  
ATTENDEES 
 
Mike Ban  City of Petaluma 
Dean Eckerson City of Petaluma 
Margaret Orr  City of Petaluma 
Pamela Tuft  City of Petaluma 
Steve Simmons City of Petaluma 
Chris McAuliffe U.S. Filter 
Dana Hunt  Dodson Engineers 
Gary Dodson  Dodson Engineers 
Mike Albert  Dodson Engineers 

I. NEXT STEP - SCREEN ALTERNATIVES FOR BEST PROJECT (MODELING) 

 
A. DODSON ENGINEERS will proceed with modeling of alternatives (Task 6 - 

Alternative Screening). This task is dependent upon final information on: 
1) Identification of Potential Recycled Water Users and Demands, 2) 
Development of Assumptions and Evaluation Criteria, and 3) Development of 
Alternatives to be screened. All of these subjects were reviewed and revised 
at the meeting, as required, into final format for Task 6 - Alternative 
Screening to proceed. 

 

II. IDENTIFY POTENTIAL RECYCLED WATER USERS AND DEMANDS 

 

A. Potential customers. 

1. The following customers were deleted, added or changed: 

a. Deleted: 
1) Airport N (#318) and Airport-S (#313) (City Owned) will not 

be irrigated due to airport potential issues such as birds, soft 
ground and sprinkler piping in emergency landing area. 

2) Oxfoot Associates (#315 and #318). Adobe Road will not be 
crossed for delivery of tertiary water. 

3) Cinnabar Elementary (#39). Deleted since not in City limits, 
on well water, and difficult to serve. 

4) Miwok Park (#115). Combined into Miwok Valley Elementary 
(#65). Acreage for #65 revised to 6.9 acres per actual aerial 
information. 
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b. Additions: 
1) Greenway (future). 300-foot wide strip added at corner of 

Frates Road and Ely Road. 
2) Pumpkin Patch. 19 acres added as Ag User. To also be 

designated as Potential City Owed Land. 

c. Changes: 
1) Open Space (by Adobe Creek) #22 was changed to 30 acres 

and will be designated as Ag User (City Owned Land). 
2) Treatment Plant Irr (#137) will be revised from 9 to 40 

acres. 
3) Streetscape Users (#58, #82, and #83) will have use 

revised to 0 since they will not be included due to 
infeasibility. Their location and acreage data will remain for 
reference. 

4) McNear Peninsula Park (#70) will be designated as (Future) 
and a High Risk User. 

5) Existing Ag Users #95 (Hydrant 11) and #102 (Hydrant 17) 
will be reduced in acreage since certain areas are difficult 
and dangerous for City to serve and monitor. Chris to 
provide revised acreage. #95 reduced from 25 acres to 20 
acres. #102 reduced from 138.7 acres to 68.7 acres. 

6) Existing Ag User #91 (Hydrant 7) will have use revised to 0 
since currently not interested in irrigating. 

7) After meeting, Existing Ag User #88 (Hydrant 4) was 
reduced by 4 acres per Chris and Margaret, from 47 to 43 
acres. 

8) After meeting, Existing Ag User #98 (Hydrant 13) was 
reduced by 5 aces per Chris and Margaret, from 42.7 to 
37.7 acres. 

9) Magnolia Park-Future (#67) will be revised to 4 acres. 
10) KOA will not be included due to irrigation size and difficult 

layout. 
B. City Owned Land. Recommend 200 acres (min). Revised per meeting to 

include: 

1. Secondary system. 

a. #116 = 55.1 acres. 

b. #117 = 38.3 acres. 

c. #118 = 111.9 aces. 

2. Tertiary system. 

a. #22 = 30 acres. 

b. #315 = 19 acres. 
C. Tertiary vs. secondary effluent service. 

1. Users will be grouped based on current maps. Both a tertiary and a 
secondary effluent system will be analyzed. 

D. Industrial users. 

1. Require water year round. 

2. Dependent upon reliable water delivery and quality concerns. 
E. Petaluma Golf Course irrigation operation. 
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1. Model assumptions will not include cost of additional pump station. That 
cost will be borne by Golf Course as well as on-site storage and 
pumping. Modeling will assume constant 24-hour delivery. 

F. Potable users vs. well water users (urban). Identify. 

1. Information provided and table updated. 
G. Higher risk customers for connection were identified. This will not be included 

in modeling, but will be discussed in phasing and recommendations for 
Master Plan. 

 

III. DEVELOP ASSUMPTIONS AND EVALUATION CRITERIA 

 

A. $/MG to use as benefit of providing potable offset.  

1. $2,300/AF will be used in cost analysis as benefit for potable offset. 
This number will be increased to 2007 $s. Mike Ban to provide 
supporting information for Master Plan. 

B. Minimum amount of potable offset = 600 AF  (196 MG) 
C. Amount of total recycled water available (700 MG - 1000 MG). Additional 

clarification needed from City and Carollo on WWTP ADWFs for various years, 
as well as associated water balance information. 

D. Max amount tertiary recycled water available without tertiary expansion �  
700 MG. 

E. Cost analysis will also reflect current payment of $210/acre ft to AG users = 
$611/acre in addition to desired payment of $200/acre. 

F. The initial tertiary facilities at the WWTP will not be included within analysis 
since project is already committed to regardless of Master Planning outcome. 
All upgrades and O&M costs will be included. 

 

IV. ALTERNATIVE DEVELOPMENT 

 

A. Methodology. 

1. Tertiary and secondary effluent users have been grouped into model 
areas for analysis. 

B. Pipeline routings. 

1. Existing Zone IV pipeline use. 

a. Pipeline will show extension to S. Ely Boulevard. Steve to provide 
additional drawings. This pipe will only be included in one model 
run since it is only "potentially available in the future". 

2. Pipeline routings. 

a. Pipeline routings were revised to reflect better locations. 

3. Existing pipelines for use. 

a. Where existing unused pipelines of the correct size and location 
exist, they will be shown as existing. 

C. Modeling run/groupings. 

1. Model Run Groupings (based on groupings presented at meeting): 

a. I+L+M, A+C+D, A+E, and A+G were removed. 

b. Group E and Group F will be combined to form a single group 
since demand within Group E is very small. 
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c. Model areas with < 50 acres and < 1 MGD max day demand will 
not be modeled. This includes model areas D and G. These areas 
are deemed not cost effective due to the infrastructure required 
to serve small demands. 

d. Nine combinations of model runs still exist with the potential for 
another if Grouping I will be required to be modeled alone. The 
scope only provides for 4 model runs so minimizing the number of 
model areas and model runs was desirable.  

e. Model grouping numbers will be revised from (E+F) to E, G to F, H 
to G, I to H, J to I, K to J, L to K, and M to L. This and all other 
revisions are reflected in attached data. 

D. Reservoir locations. 

1. Reservoir within tertiary system will be located north on E. Washington. 

2. Reservoirs within the Ag system will be provided in each zone on land 
of appropriate elevation. 

E. Pumping station locations. 

1. New pump stations will be located as required to meet design criteria 
for new system. 

 

V. ALTERNATIVE SCREENING 

 

A. Alternative screening, as identified herein, will proceed. 
 

VI. BRAINSTORMING/USER GROUP MEETING I V - ALTERNATIVE SCREENING, 

DECEMBER 4, 2003. 
A. The project timeline will be re-evaluated at December 4th meeting to 

determine required City time to confirm Master Plan direction prior to writing 
the Draft Master Plan. 
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MODEL SCENARIOS 
 
 
I. TERTIARY SYSTEM 
 

A. Model Areas: 
A = 485 MG (456 MG) 
B = 308 MG (0 MG) 
C = 133 MG (126 MG) 
D = 36 MG (18 MG) 
E = 174 MG (126 MG) 
F = 10 MG (10 MG) 
G = 67 MG (33 MG) 

 
B. Model Runs: 

A = 485 MG (456 MG) 
A + B = 793 MG (456 MG) 
A + G = 552 MG (489 MG) 
A + C = 618 MG (582 MG) 
A + E + G = 726 MG (615 MG) 
 

  Note: Tertiary System (min) = 196 MG (potable offset). Accomplished by A. 
 

II. SECONDARY EFFLUENT SYSTEM 

 
A. Model Area: 

H = 195 MG (City owned land = 205 acres) 
I = 127 MG 
J = 442 MG 
K = 347 MG 
L = 274 MG 

 
B. Model Runs: 

H + I = 322 MG 
H + I +J = 764 MG 
H + I + K = 669 MG 
H + I + K+ L = 943 MG 

 
Note: Tertiary system (min) = 196 MG (potable offset) 
 
(  ) = low risk users 



BRAINSTORMING/USER GROUP 
MEETING IV 
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CITY OF PETALUMA 

RECYCLED WATER MASTER PLAN 

 

BRAINSTORMING/USER GROUP MEETING IV 

"ALTERNATIVE SCREENING" 

DECEMBER 4, 2003 

9:00 a.m. - NOON 

 

AGENDA 

 

1)   
 
I. POTENTIAL RECYCLED WATER USERS AND DEMANDS 

 
A. Table 

1. No changes since last meeting, except #89. 
 
II. ASSUMPTIONS AND EVALUATION CRITERIA 

 
A. Design Criteria Table 

1. No changes since last meeting. 
B. Cost Criteria Table 

1. Cost changes to tertiary facilities (per Carollo). Add tertiary 
facilities above 4.0 mgd facilities in 0.8 mgd modules. Must 
treat pond water above ADWF plant values. 

 
III. ALTERNATIVE SCREENING 

 

A. Modeling/Model Scenarios 
1. Tertiary scenarios 

a. A 
b. A + B 
c. A + C 
d. A + G 
e. A + E + G 

2. Secondary scenarios 
a. H + I 
b. H + I + J 
c. H + I + K  
d. H + I + K + L 

B. Screening 
1. Water balance 

a. Startup: Total Recycled Water = 790 MG 
b. Buildout: Total Recycled Water = 1000 MG 

 



 
G:\#5311\agenda 

September 27, 2011 2 

YEAR 2007 BUILDOUT 

Total MG Required 790 1000 

Total MG Required (potable offset) 196 (600 acre-ft) 196 (600 acre-ft) 

Total MG Required (City owned) 133 (20% of land) 190 (20% of land) 

Max Tertiary (MG) 657 810 

Max Secondary (MG) 594 804 

 
2. Cost Analysis of Scenarios 

a. Cost (80 year life cycle) 
b. Sensitivity 
c. Potable offset (600 acre-ft or 196 MG min) 
d. Operational flexibility (City owned land 133 (Year 2007) - 

190 (Year buildout) Acres Min) 
 
IV. NEXT STEP 

A. Next meeting/additional work 
B. Schedule 
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CITY OF PETALUMA 

RECYCLED WATER MASTER PLAN 

 

BRAINSTORMING/USER GROUP MEETING IV 

"ALTERNATIVE SCREENING" 

DECEMBER 4, 2003 

9: 00 a.m. - NOON 

 

MINUTES 

 
 

1)   
ATTENDEES 
 
Mike Ban  City of Petaluma 
Dean Eckerson City of Petaluma 
Margaret Orr  City of Petaluma 
Pamela Tuft  City of Petaluma 
Steve Simmons City of Petaluma 
Chris McAuliffe U.S. Filter 
Dana Hunt  Dodson Engineers 
Gary Dodson  Dodson Engineers 
Mike Albert  Dodson Engineers 
 
I. POTENTIAL RECYCLED WATER USERS AND DEMANDS 
 

A. Table. 
1. Customer #89 was modeled in Area J rather than Area I since Booster Pump 

Station No. 2 is not needed due to current piping. 
2. Chris has requested that the customers in Area J be included in Model Run H 

+ I just to see if any customers in Area J could be served without Booster 
Pump Station No. 2. The findings will be conveyed to the City. 

 
II. ASSUMPTIONS AND EVALUATION CRITERIA 
 

A. Design Criteria Table. 
1. No changes since last meeting. 

B. Cost Criteria Table. 
1. Cost changes to tertiary facilities were updated prior to the evaluation work per 

Carollo. Tertiary facilities above 4.0 mgd facilities were added in 0.8 mgd 
modules. Pond water must be treated above ADWF in to plant. 

2. Loss of income on current potable water sales for potable customers above the 
required potable offset requirement of 600 acre-ft or 196 MG has been included 
in cost evaluation for the various recycled water scenarios. 

3. The cost to obtain new potable water has been determined by the City to be 
approximately $2,300/AF or $7,944/MG. This cost shall be used for cost 
comparison when determining if additional recycled water for potable offset is 
cost effective. Based on all scenarios evaluated, it is less costly to offset potable 
water with recycled water than to pursue obtaining additional potable water at a 
cost of $2,300/AF or $7,944/MG. This cost has not been included in the 
development of costs for comparing the various recycled water scenarios, but it 
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shall be noted that if additional potable water is required, then recycled water 
should be used to offset potable water. 

 
III. ALTERNATIVE SCREENING 
 

A. Modeling/Model Scenarios. 
1. Tertiary scenarios. 
 

a. Model Run A:  
1) Total demand = 485 MG/YR 
2) Max day demand = 5.2 mgd 
3) Total acres = 635 Acres 
4) Meets potable offset Criteria. Potable offset = 204 MG 
5) Does not meet City Owned Land Requirement. 
6) Pump station requirements 

a) Number: 1 
b) Location: Tertiary Plant 
c) Size: 5.2 mgd @ 290' TDH 

7) Reservoir requirements:  
a) Number: 1 
b) Location: North on East Washington 
c) Size: 0.90 MG 
d) Elevation: 250 Feet 

8) Issues:  
a) No issues exist with this model run 
 

b. Model Run A + B:  
1) Total demand = 793 MG/YR 
2) Max day demand = 8.6 mgd 
3) Total acres = 977 Acres 
4) Meets potable offset criteria. Potable offset = 204 MG 
5) Does not meet City Owned Land Requirement. 
6) Pump station requirements:  

a) Number: 1 
b) Location: Tertiary Plant 
c) Size: 8.6 mgd @ 320' TDH 

7) Reservoir requirements:  
a) Number: 1 
b) Location: North on East Washington 
c) Size: 0.94 MG 
d) Elevation: 260 Feet 

8) Issues:  
a) Pressure at Pump Station exceeds 150 psi with all pumps filling 

reservoir with no system demand (Design Pipe for 250 psi). 
 

c. Model Run A + C:  
1) Total demand=618 MG/YR 
2) Max day demand=6.6 mgd 
3) Total acres=777 Acres 
4) Meets potable offset criteria. Potable offset = 274 MG 
5) Does not meet City Owned Land Requirement. 
6) Pump Station Requirements:  

a) Number: 1 
b) Location: Tertiary Plant 
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c) Size: 6.6 mgd @ 350' TDH 
7) Reservoir Requirements:  

a) Number: 1 
b) Location: North on East Washington 
c) Size: 1.71 MG 
d) Elevation: 272 Feet 

8) Issues:  
a) Pressure at Pump Station exceeds 150 psi with all pumps filling 

reservoir with no system demand (Design Pipe for 250 psi). 
 

d. Model Run A + G:  
1) Total demand = 552 MG/YR 
2) Max day demand = 5.7 mgd 
3) Total acres = 721 Acres 
4) Meets potable offset Criteria. Potable offset = 238 MG 
5) Does not meet City Owned Land Requirement. 
6) Pump station requirements:  

a) Number: 2 
b) Location A: Tertiary Plant 
c) Size A: 5.7 mgd @ 300' TDH 
d) Location B: Petaluma Country Club (Bottom of Hill) 
e) Size B: 0.46 mgd @ 150' TDH 

7) Reservoir requirements:  
a) Number: 1 
b) Location: North on East Washington 
c) Size: 0.90 MG 
d) Elevation: 265 Feet 

8) Issues:  
a) Pressure at Petaluma Country Club Pump Station exceeds 150 psi 

for Max day and 200 psi for Avg day. 
b) Discharge pressure at Petaluma Country Club < 50 psi. 
 

e. Model Run A + E + G:  
1) Total demand = 726 MG/YR 
2) Max day demand = 7.5 mgd 
3) Total acres = 886 Acres 
4) Meets potable offset criteria. Potable offset = 372 MG. 
5) Does not meet City Owned Land Requirement. 
6) Pump station requirements:  

a) Number: 2 
b) Location A: Tertiary Plant 
c) Size A: 7.5 mgd @ 330' TDH 
d) Location B: Petaluma Country Club (Bottom of Hill) 
e) Size B: 0.46 mgd @ 190' TDH 

7) Reservoir requirements:  
a) Number: 1 
b) Location: North on East Washington 
c) Size: 1.71 MG 
d) Elevation: 275 Feet 

8) Issues:  
a) Max day Customers #67, 41, 36B, 81, 66, 75 < 50 psi, but > 40 

psi. 
b) Avg day Customers #66, 81 < 50 psi, but > 40 psi. 
c) Pressure at Petaluma Country Club Pump Station exceeds 150 psi 
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at Avg day and Max day demands. 
d) Discharge Pressure at Petaluma Country Club < 50 psi. 
e) Pressure at Tertiary Pump Station exceeds 150 psi with all 

pumps filling reservoir with no system demand. 
 

f. Model Run A+C+G (using existing 16" pipeline). 
1) Total demand = 685 
2) Max day demand = 7.1 mgd 
3) Total acres = 863 Acres 
4) Meets potable offset criteria.  Potable offset = 307 
5) Does not meet City Owned Land Requirement. 
6) Pump station requirements: 

a) Number: 2 
b) Location A: Tertiary Plant 
c) Size A: 7.1 mgd @ 350' TDH 
d) Location B: Petaluma Country Club (Bottom of Hill) 
e) Size B: 0.46 mgd @ 150' 

7) Reservoir requirements: 
a) Number: 1 
b) Location North on East Washington 
c) Size: 1.71 MG 
d) Elevation: 280 Feet 

8) Issues: 
a) Pressure at Petaluma Country Club Pump Station exceeds 150 psi  

at Avg day and max day demands. 
b) Discharge Pressure at Petaluma Country Club <50 psi. 
c) Pressure at Tertiary Pump Station exceeds 150 psi with all pumps 

filling reservoir with no system demand. 
d) Pressure at Tertiary Pump Station exceeds 150 psi on max and 

Avg day.  Pressure at Browns Lane and Ely Road is below 150 
psi. 

 
2. Secondary scenarios. 
 

a. Model Run H + I:  
1) Total demand = 344 MG/YR 
2) Max day demand = 3.6 mgd 
3) Total acres = 361 Acres 
4) Does not meet potable offset criteria. 
5) Meets City Owned Land Requirement. 
6) Pump station required: 

a) Main P.S. 
b) Booster P.S. #1 
c) No additional pump stations 

7) Reservoir requirements:  
a) Number: 1 
b) Location: County 
c) Size: 0.56 MG 
d) Elevation: 350 Feet 

8) Issues: 
a) Pressure at Customer #89 ≅ 40 psi (max day and Avg day) 
 

b. Model Run H + I + J:  
1) Total demand = 764 MG/YR 
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2) Max day demand = 7.7 mgd 
3) Total acres = 880 Acres 
4) Does not meet potable offset criteria. 
5) Meets City Owned Land Requirement. 
6) Pump station requirements: 

a) Main P.S. 
b) Booster P.S. #1 
c) Booster P.S. #2 
d) No additional pump stations 

7) Reservoir requirements: 
a) Number: 2 
b) Location: County 
c) Size A: 0.32 MG 
d) Elevation A: 410 Feet 
e) Size B: 0.18 MG 
f) Elevation B: 478 Feet (highest land available) 

8) Issues: 
a) Pressure at Customer #89 ≅ 40 psi Avg day. 
b) Low pressure at nodes #96, 97, 102, and 30 max day (≅ 40 psi) 

due to high elevation along ridge. Reservoir serving this area is 
at maximum elevation. 

 
c. Model Run H + I + K:  

1) Total demand = 691 MG/YR 
2) Max day demand = 7.4 mgd 
3) Total acres = 799 Acres 
4) Does not meet potable offset criteria. 
5) Meets City Owned Land Requirement. 
6) Pump Stations Required:  

a) Main P.S. 
b) Booster P.S. #1 
c) No additional pump stations 

7) Reservoir requirements: 
a) Number: 1 
b) Location: County 
c) Size: 0.26 MG 
d) Elevation: 360 Feet 

8) Issues: 
a) Pressure at Customer #89 ≅ 40 psi (max day and Avg day) 
 

d. Model Run H + I + K + L: 
1) Total demand = 965 MG/YR 
2) Max day demand = 10.4 mgd 
3) Total acres = 1158 Acres 
4) Does not meet potable offset criteria. 
5) Meets City Owned Land Requirement. 
6) Pump station requirements: 

a) Main P.S.* 
b) Booster P.S. #1* 
c) No additional pump stations. 

Additional pump must be added at pump station. 
7) Reservoir requirements: 

a) Number: 1 
b) Location: County 
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c) Size: 1.27 MG 
d) Elevation: 360 Feet 

8) Issues: 
a) Not sufficient water available for this alternative. 
b) Pressure at Customer #89 ≅ 40 psi (Avg day) 

 
B. Screening. 

1. Water balance. 
a. Startup (2007): Total Recycled Water = 790 MG 
b. Buildout: Total Recycled Water = 1000 MG 

 
YEAR 2007 BUILDOUT 

Total MG Required 790 1000 

Total MG Required (potable offset) 196 (600 acre-ft) 196 (600 acre-ft) 

Total MG Required (City owned) 133 (20% of land) 190 (20% of land) 

Max Tertiary (MG) 657 810 

Max Secondary (MG) 594 804 

 
2. Cost Analysis of Scenarios 

a. Model run scenarios were evaluated based on present worth of annualized 
80-year life cycle cost. 

b. Potable offset requirement (600 acre-ft or 196 MG min). 
c. Operational flexibility requirement (City owned land 133 acres (Year 2007) - 

190 acres (Year buildout) Min). 
d. Findings/recommendations 

1) Tertiary System 
a) Tertiary system with current Ag payment of ($210/Acre-ft = 

$580/MG) 
 

Model Run A A+B A+C A+G A+E+G A+C+G 

Total Demand (MG/Year) 485 793 618 552 726 685 

Max Day (mgd) 5.2 8.6 6.6 5.7 7.5 7.1 

Total Acres 635 977 777 721 886 863 

Total Present Worth ($) 17,972,728 37,767,685 33,604,445 20,001,990 40,917,356 32,510,798 

Annualized PW Cost ($/MG) 1223 1572 1794 1196 1860 1478 
Annualized PW Cost ($/acre-ft) 398 512 585 390 600 482 

Tertiary Ranking (least to 
highest cost) 

2 4 5 1 6 3 

Overall Ranking (least to 
highest cost) 

2 5 8 1 9 4 

 
 b) Tertiary System with proposed lower Ag payments of 

($200/Acre = $190/MG) 
 

Model Run A A+B A+C A+G A+E+G A+C+G 

Total Demand (MG/Year) 485 793 618 552 726 685 

Max Day (mgd) 5.2 8.6 6.6 5.7 7.5 7.1 

Total Acres 635 977 777 721 886 863 

Total Present Worth ($) 17,563,923 32,935,724 33,195,640 19,593,194 40,508,551 32,101,993 

Annualized PW Cost 
($/MG) 

1195 1371 1773 1171 1841 1459 

Annualized PW Cost 
($/acre-ft) 

389 447 578 382 606 475 

Tertiary Ranking (least to 
highest cost) 

2 3 5 1 6 4 

Overall Ranking (least to 
highest cost) 

2 5 8 1 9 7 
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2) Secondary System 
a) Secondary system with current Ag payment of ($210/Acre-ft = 

$580/MG) 
 

Model Run H+I H+I+J 
H+I+J 

(partial J) H+I+K 
H+I+K 

(partial K) H+I+K+L 
H+I+K+L 
(partial L) 

Total Demand 
(MG/Year) 

344 764 515*** 691 515*** 965 804 

Max Day (mgd) 3.6 7.7 5.2 7.4 5.2 10.4 8.7 

Total Acres 361 880 634 799 634 1158 970 

Total Present 
Worth ($) 

14,596,732 30,010,528 25,649,043 27,236,330 25,226,343 37,788,204 35,486,096 

Annualized PW 
Cost ($/MG) 

1400 1296 1644 1301 1616 1292 1457 

Annualized PW 
Cost ($/acre-ft) 

456 422 536 424 527 421 475 

Secondary 
Ranking (least 
to highest cost) 

1 N/A* 3 N/A* 2 N/A* N/A** 

Overall Ranking 
(least to 

highest cost) 

3 N/A* 7 N/A 6 N/A* N/A** 

* Scenario not feasible due to requirement to provide minimum 600 acre-ft of potable offset, namely Area A. 

** Scenario not feasible due to amount of recycled water available. 

*** Maximum available recycled water (1,000 MG) – Area A = 515 MG. 

 
b) Secondary system with proposed lower Ag payment of 

($200/Acre = $190/MG) 
 

Model Run H+I H+I+J 
H+I+J 

(partial J) H+I+K 
H+I+K 

(partial K) H+I+K+L 
H+I+K+L 
(partial L) 

Total Demand 
(MG/Year) 

344 764 515*** 691 515*** 965 804 

Max Day (mgd) 3.6 7.7 5.2 7.4 5.2 10.4 8.7 

Total Acres 361 880 634 799 634 1158 970 

Total Present 
Worth ($) 

13,100,926 23,285,290 21,856,528 21,747,782 21,338,544 29,166,708 28,477,363 

Annualized PW 
Cost ($/MG) 

1257 1006 1401 1039 1367 997 1169 

Annualized PW 
Cost ($/acre-ft) 

410 328 456 338 446 325 381 

Secondary 
Ranking (least 
to highest cost) 

1 N/A* 3 N/A* 2 N/A* N/A** 

Overall Ranking 
(least to 

highest cost) 

3 N/A* 6 N/A* 4 N/A* N/A** 

* Scenario not feasible due to requirement to provide minimum 600 acre-ft of potable offset, namely Area A. 

** Scenario not feasible due to amount of recycled water available. 

*** Maximum available recycled water (1,000 MG) – Area A = 515 MG. 
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3) Tertiary Systems vs. Secondary System 
a) Current Ag Payment ($210/Acre-ft = $580/MG) 

 
Overall 
Ranking 

 
Scenario 

 
MG Total MG 

 
Comment 

1 A+G 552 N/A Least cost option if existing pipeline to Area G can be used. Currently not 
feasible. Add Area G if existing pipeline becomes available. 

2 A 485 485 Satisfies requirements for 600 acre-ft potable offset. 

3 H+I 344 829 Satisfies requirement for 20% City-owned land. 

4 A+C+G C+G=200 1000 + 
(N/A) 

Add customers in areas C and G.  Currently not feasible since area G can 
only be added if existing pipeline becomes available.  If area G not feasible 
do not add area C.  Area A +C is ranked below. 

5 A+B B=308 1000+ Add customers in Area B when additional customers are 
required in later years until buildout if area G cannot be 
added above. 

6 H+I+K (Partial K) — — Add customers in Area K if customers in Areas listed above 
become unavailable. 

7 H+I+J (Partial J) — — Add customers in Area J if customers in Areas listed above 
become unavailable. 

8 A+C — — Add customers in Area C if additional potable offset 
customers are required. 

9 A+E+G — — Add customers in Areas E and G if additional potable offset 
customers are required beyond Areas A and C. 

 
b) Proposed lower Ag Payment ($200/Acre = $190/MG) 

 
Overall 
Ranking 

 
Scenario 

 
MG Total MG 

 
Comment 

1 A+G 552 N/A Least cost option if existing pipeline to Area G can be used. 
Currently not feasible. Add Area G if existing pipeline 
becomes available. 

2 A 485 485 Satisfies requirements for 600 acre-ft potable offset. 

3 H+I 344 829 Satisfies requirement for 20% City-owned land. 

4 H+I+K (Partial K) K=347 1000+ Add customers in Area K when additional customers are 
needed in later years until buildout. 

5 A+B - — Add customers in Area B if customers in Areas listed above 
become unavailable. 

6 H+I+J (Partial J) — — Add customers in Area J if customers in Areas listed above 
become unavailable. 

7 A+C+G - N/A Add customers in Areas C and G if additional potable offset 
customers are required.  Currently not feasible since Area G 
can only be added if existing pipeline becomes available. 

8 A+C — — Add customers in Area C if additional potable offset 
customers are required. 

9 A+E+G — — Add customers in Areas E and G if additional potable offset 
customers are required beyond Areas A and C. 

 
4) Recommendations: 

a) It is recommended to serve customers as outlined above due to the 
cost analysis. Since the cost to obtain new potable water supply is 
considerably more expensive than any of the scenarios evaluated, it 
is recommended to serve customers in Areas C, E, and G with 
recycled water prior to obtaining potable water at a cost of 
$2,300/acre-ft. In addition, it should be noted that customers 
within Areas C, E, and G have a much lower risk than customers in 
I, J, K, and L, since their ability to use recycled water is purely at 
the landowner’s discretion. 

b) At startup of the Tertiary Treatment Facility (2007), approximately 
790 MG of recycled water will be available to tertiary and secondary 
customers during an irrigation season (MG/YR). It is recommended 
to serve customers in Area A with tertiary water and customers in 
Areas H and I with secondary water. Phasing current customers in 
Area J away from recycled water and customers in Areas A and H 
onto recycled water will be required. 
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c) In addition, the tertiary reservoir and the pipeline to the tertiary 
reservoir need to be constructed prior to serving customers in Area 
A with tertiary water. The secondary system reservoir and upgrades 
to the existing Main and Booster Pump Station No. 1 in the 
secondary recycled water system should also be constructed around 
the time of startup of the tertiary treatment plant to minimize the 
complexity of the secondary system. As the total available recycled 
water increases from 790 MG at startup to 1,000 MG at buildout, it 
is recommended to add customers as required in Area B or Area K, 
depending upon the payment amount to agricultural customers.  It 
should be noted that if current Ag payment is continued, and the 
existing 16 inch pipeline to Petaluma Country Club becomes 
available, then areas G and C should be added prior to Areas B or K 

d) If additional potable offset becomes required, customers in Area B 
or K, and then I, should be removed from the system and 
customers in Area C or G should be added. 

e) It is important that facilities are constructed to account for potential 
changes in customers in the future. The following items should be 
considered. 

f) Tertiary Pump Station at Plant: 
(1) Initially designed for Area A (5.2 mgd).  Only requires 290' 

TDH. 
(2) Ability to phase for Area A + B (8.6 mgd @ 320' TDH) 
(3) Ability to phase for Area A + C + G (7.1 mgd @ 350' TDH) 
(4) Design initial facilities for 5.2 mgd @ 350' TDH 

g) Tertiary Facilities at Plant: 
(1) Initially designed for Area A (5.2 mgd) 
(2) Ability to phase for Area A + B (8.6 mgd) 
(3) Ability to phase for Area A + C + G (7.1 mgd) 

h) Tertiary Reservoir at Plant: 
(1) Initially designed for Area A (5.2 mgd) 
(2) Ability to phase for Area A + B (8.6 mgd) 
(3) Ability to phase for Area A + C + G (7.1 mgd) 

i) Tertiary Reservoir in System: 
(1) Initially sized for A + B (0.94 MG) or A + C + G (1.71 MG) or 

ability to add another reservoir at same site if sized for A only 
(0.9MG) 

(2) Elevation required for A + B (260 feet) or A + C + G (280 ft), 
whichever is higher.  Note that A only requires a reservoir at 
elev 250 feet.  A+C would require a reservoir of 1.71 MG at 
elev 272 feet.  The pump station would have the same TDH 
requirement as A+C+G. 

j) Secondary Reservoir in System: 
(1) Initially sized for H + I plus K (0.56 MG) 
(2) Elevation required for H + I + K = 360 feet. 

 
IV. ADDITIONAL WORK 

A. Model A + C + G (using existing 16-inch pipeline) to determine reservoir size and 
elevation and tertiary pump station TDH requirement. 
1. Work has been performed and information is included above. 

B. Determine cost impact to owning H + I as all City owned land versus having Area I be 
owned by others as it is currently evaluated. 
1. Per cost analysis performed, it is least costly for both H and I to be City owned 

land if current Ag payment of ($580/MG) is continued. 
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2. Per cost analysis performed, it is least costly if Area I is owned by others and 
Area H is City owned land (per Initial Analysis) if a lower AG payment of 
($190/MG) is implemented. 

3. The costs are relatively close, so the City should also evaluate the options based 
on the following Advantages vs. Disadvantages. 
a. H (City Owned) + I (Owned by Others) 

1) Advantages - City is not required to purchase land in Area I. The 
purchase of land cost is not included in cost analysis since land can be 
sold and, therefore, has a salvage value. The City would have to come 
up with Capital cost for land. It should be noted also that if it becomes 
necessary to obtain more potable offset, the City would have no need 
for the land and would then have to sell it. 

2) Disadvantages - City has less flexibility and control with Area I since it 
will be owned by others. 

b. H + I (All City Owned) 
1) Advantages - City has more flexibility and control over Area I if it is 

owned by the City. 
2) Disadvantages - City would need to provide capital cost to purchase 

Area I.  The purchase of land is not included in cost analysis since it can 
be sold and, therefore, has a salvage value.  Another Disadvantage is 
that if it becomes necessary to obtain more potable offset, the City 
would have no need for the land and would then have to sell it. 

C. Determine if pressure requirements of any customers in Area J can be met if included 
in Model Run H + I. 
1. Customers #90, #92, and #93 can be served within Area J without Booster 

Pump Station #2 and some piping modifications.  Pressure requirements will be 
met.  This is based on using reservoir sized under Scenario H & I. 

 
V. PROVIDE DIRECTION TO CAROLLO 

A. Dana and Margaret will meet with Carollo on December 19th to provide direction and 
any additional information to Carollo for completion of their design. 

B. Discuss: 
1. Tertiary pump station design/pressure relief. 
2. Reservoir (at plant). 
3. Reservoir (in system). 
4. Max day tertiary water requirements/phasing. 

 
VI. DRAFT MASTER PLAN 

A. Draft Master Plan shall be submitted on January 29, 2004. A meeting will be held 
from 9 a.m. to 1 p.m. to discuss content. The City will then have time to review the 
document and provide comments to Dodson for inclusion into the final master. 
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MODEL SCENARIOS 
 

TERTIARY SYSTEM 

 Demand (MG/Year) 
Max Day 
(mgd) 

Area 
(Acres) 

Potable 
Offset (MG) 

Model Areas:     
 A =  485 MG (456 MG) 5.2 635 204 
 B =  308 MG (0 MG) 3.4 342 0 
 C =  133 MG (126 MG) 1.4 142 70 
 D =  36 MG (18 MG) 0.4 37 18 
 E =  174 MG (126 MG) 1.8 165 134 
 F =  10 MG (10 MG) 0.1 12 10 
 G =  67 MG (33 MG) 0.5 86 34 
     
Model Runs: 
 A =  485 MG (428 MG) 5.2 635 204 
 A + B =  793 MG (456 MG) 8.6 977 204 
 A + G =  552 MG (489 MG) 5.7 721 238 
 A + C =  618 MG (582 MG) 6.6 777 274 
 A + E + G = 726 MG (615 MG) 7.5 866 372 
 A + C + G =  685 MG (615 MG) 7.1 863 307 
     
Note: Tertiary System (min) = 196 MG (potable offset). Accomplished by A. 
( ) = low risk user’s demands    
     
     
SECONDARY EFFLUENT SYSTEM 
 

Demand (MG/Year) 
Max Day 
(mgd) 

Area 
(Acres) 

 

Model Areas:     
 H =  195 MG 

(City owned land = 205 acres) 
2.1 205  

 I =  149 MG 1.5 156  
 J =  420 MG 4.1 519  
 K =  347 MG 3.8 438  
 L =  274 MG 3.0 359  
     
Model Runs: 
 H + I = 344 MG 3.6 361  
 H + I + J = 764 MG 7.7 880  
 H + I + K = 691 MG 7.4 799  
 H + I + K + L = 965 MG 10.4 1158  
     
Note: Secondary system (min) = 190 MG (City owned land). Accomplished by H. 
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APPENDIX C 

COST EVALUATION DATA 
 

A present worth analysis over an 80 year life was developed for each scenario modeled 
for cost comparison of the scenarios. Also included in this appendix are 80 present 
worth costs for partial scenarios that were not modeled. Costs for these scenarios were 
estimated based on modeled scenarios. Partial scenarios include A + B (partial), H + I 
+ J (partial), H + I + K (partial), and H only. 

 



A A+B A+B (Partial) A+C A+C+G A+G A+E+G

General Statistics

Total Acres 635 977 825 777 863 721 886

Total Acres - City Owned Agricultural Land 30 30 30 30 30 30 30

Includes required City Owned Agricultural Land no no no no no no no

Total MG 485 793 656 618 685 552 726

Total Max Day Demand, mgd 5.2 8.6 7.1 6.6 7.1 5.7 7.5

Includes required Potable Offset yes yes yes yes yes yes yes

Capital Costs

Tertiary Facilities - Initial 0 0 0 0 0 0 0

Tertiary Facilities - Add .8 MGD 1,280,000 1,280,000 1,280,000 1,280,000 1,280,000 1,280,000 1,280,000

Tertiary Facilities - Additional 1,480,000 7,400,000 4,440,000 4,440,000 4,440,000 2,960,000 5,920,000

Upgrade 1,742,000 1,742,000 1,742,000 1,742,000 1,742,000 1,742,000 1,742,000

Add .8 214,000 214,000 214,000 214,000 214,000 214,000 214,000

Additional 248,000 1,238,000 743,000 743,000 743,000 495,000 991,000

Reservoir 3,150,000 3,150,000 3,150,000 3,450,000 3,450,000 3,150,000 3,450,000

New Pipes 2,540,000 3,104,000 2,853,000 8,844,000 8,844,000 2,540,000 20,136,000

New Valves 82,000 95,000 89,000 276,000 276,000 82,000 621,000

Hydrants - New 27,000 72,000 52,000 27,000 27,000 27,000 27,000

Hydrants - Upgrade All 14,000 28,000 22,000 14,000 14,000 14,000 14,000

Irrigation - Initial 78,000 78,000 78,000 78,000 78,000 78,000 78,000

Irrigation - Upgrade 24,000 24,000 24,000 24,000 24,000 24,000 24,000

O&M Costs

Tertiary 4 mgd 8,215,000 8,215,000 8,215,000 8,215,000 8,215,000 8,215,000 8,215,000

Tertiary Additional 2,356,000 5,829,000 3,866,000 3,866,000 3,866,000 3,111,000 4,893,000

Pump Power Cost 3,838,000 6,429,000 5,276,000 5,696,000 6,105,000 4,467,000 5,232,000

Reservoirs 762,000 762,000 762,000 762,000 762,000 762,000 762,000

Pipelines - New 1,268,000 1,370,000 1,325,000 2,228,000 2,228,000 1,268,000 2,959,000

Pipelines - Old 0 0 0 0 453,000 453,000 0

Valves 149,000 161,000 156,000 262,000 289,000 176,000 348,000

Hydrants 76,000 151,000 117,000 76,000 76,000 76,000 76,000

Irrigation 317,000 317,000 317,000 317,000 317,000 317,000 317,000

Monitoring 489,000 1,522,000 574,000 489,000 489,000 489,000 489,000

Program Administration N/A N/A N/A N/A N/A N/A N/A

Income

Reduction - Standard Rates 741,000 741,000 741,000 7,137,000 10,195,000 3,800,000 12,976,000

Income - (Future) Standard -8,280,000 -8,280,000 -8,280,000 -13,070,000 -17,728,000 -12,861,000 -24,958,000

Income - Special Rates -2,044,000 -2,044,000 -2,044,000 -2,044,000 -2,044,000 -2,044,000 -2,044,000

Income - Well -1,411,000 -1,411,000 -1,411,000 -1,411,000 -1,411,000 -1,411,000 -3,824,000

Income - Vin Tertiary -1,207,000 -1,346,000 -1,284,000 -1,207,000 -1,207,000 -1,207,000 -1,207,000

Expense - Ag 199,000 1,118,000 709,000 199,000 199,000 199,000 199,000

Income - Rental of City Owned -91,000 -91,000 -91,000 -100,000 -100,000 -91,000 -91,000

Total Present Worth $s 16,256,000 31,868,000 23,635,000 32,547,000 31,836,000 18,325,000 38,839,000

Annualized Cost $/MG 1,106 1,326 1,189 1,738 1,534 1,096 1,765

Annualized Cost $/Acre-ft 360 432 387 566 500 357 575

Agricultural expense was determined using proposed payment rate rather than current payment rate.

Italicized numbers  represent estimated cost since these scenarios were not modeled and system not determined.

Table C-1

TERTIARY COST EVALUATION

9/27/2011



H+I H+I+J H+I+J (Partial) H+I+K H+I+K (Partial) H Only

General Statistics

Total Acres 361 880 634 799 634 205

Total Acres - City Owned 205 205 205 205 205 205

Includes required City Owned Land yes yes yes yes yes yes

Total MG 344 764 515 691 515 195

Total Max Day Demand, mgd 3.6 7.7 5.2 7.4 5.2 2.1

Includes required Potable Offset no no no no no no

Capital Costs

Initial Capital Cost- Main PS

Initial Capital Cost- BPS#1

Pump Station Initial - Main 525,000 525,000 525,000 525,000 525,000 525,000

Pump Station Initial - BPS#1 687,500 687,500 687,500 687,500 687,500 687,500

Pump Station Initial - BPS#2 450,000 450,000 0

Pump Station Upgrade - Main 160,944 160,944 160,944 160,944 160,944 160,944

Pump Station Upgrade - BPS#1 210,760 210,760 210,760 210,760 210,760 210,760

Pump Station Upgrade - BPS#2 137,952 137,952 0

Reservoir 1,400,000 2,800,000 2,800,000 1,400,000 1,400,000 1,400,000

New Pipes 2,121,868 2,987,902 2,987,902 6,590,826 4,325,064 2,121,868

New Valves 65,484 109,846 109,846 260,470 161,612 65,484

Hydrants - New 27,000 27,000 27,000 144,000 84,681 27,000

Hydrants - Upgrade All 19,310 52,421 32,786 55,180 36,994 8,275

Irrigation - Initial 533,000 533,000 533,000 533,000 533,000 533,000

Irrigation - Upgrade 163,396 163,396 163,396 163,397 163,397 163,396

O&M Costs

Pump Stations 2,174,400 3,261,600 3,261,600 2,174,400 2,174,400 2,174,400

Pump Power Cost 4,180,611 9,493,004 6,340,595 8,254,610 6,186,464 4,180,611

Reservoirs 151,000 302,000 302,000 151,000 151,000 151,000

Pipelines - New 328,062 390,697 390,697 694,655 508,792 328,062

Pipelines - Old 642,725 1,710,186 1,077,182 642,725 642,725 0

Valves 76,403 146,564 104,959 119,529 97,664 76,403

Hydrants 105,700 286,900 179,448 302,000 202,476 45,300

Irrigation 2,166,850 2,166,850 2,166,850 2,166,850 2,166,850 2,166,850

Monitoring 1,026,800 2,657,600 1,690,536 2,349,560 1,678,921 583,086

Program Administration N/A N/A N/A N/A N/A N/A

Income

Income - Vin Secondary 0 0 0 -370,614 0 0

Expense - Ag 728,726 3,276,398 1,847,636 2,673,908 1,894,056 0

Income - Rental of City Owned -619100 -619100 -619100 -619100 -619100 -619,100

Total Present Worth Cost 16,876,439 31,918,420 25,568,489 29,270,600 23,373,200 14,989,839

Annualized Cost $/MG 1,619 1,379 1,638 1,398 1,498 2,537

Annualized Cost $/Acre-ft 528 449 534 455 488 827

100,334,672 227,832,101 152,174,280 198,110,648 148,475,136 100,334,664

SECONDARY COST EVALUATION 

Table C-2

Italicized numbers  represent estimated cost since these scenarios were not modeled and system not determined.

9/27/2011
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APPENDIX D 

COORDINATION WITH CAROLLO ENGINEERS FOR TERTIARY 
FACILITY DESIGN, COST, AND WATER BALANCE 

 

Dodson Engineers work directly with Carollo Engineers, the design engineer for the City 
of Petaluma’s Water Reclamation Plant, to obtain cost and water balance information 
essential for the preparation of the Recycled Water Master Plan. In turn, Dodson 
Engineers provided valuable input to Carollo Engineers for the design of the Tertiary 
Recycled Water Pump Station. 
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APPENDIX E 

EXISTING SECONDARY WATER USER/FACILITY INFORMATION 
 

Water meter records from 2001 and 2002 were provided by the City for existing 
secondary recycled water users. This data was used to determine demands to be used 
in the master plan. These records provided data for total irrigation season use 
(MG/year) and maximum monthly demand (MG/month). This data was then used to 
estimate demands for potential agricultural customers. The amount of irrigated acreage 
for each existing secondary system user was also provided, since actual acreage and 
the amount of irrigated acreage do not coincide. The data provided is attached for 
reference. 

Included in this appendix is a sample agricultural recycled water use agreement. All 
existing agricultural customers are currently paid $210 for every acre-ft. of recycled 
water used. 

The existing secondary recycled water system has three pump stations. All water is 
pumped from the existing wastewater pond system by the Main Pump Station and then 
repumped by Booster Pump Station No. 1. Booster Pump Station No. 1 serves several 
customers as well as Booster Pump Station No. 2. Booster Pump Station No. 2 repumps 
recycled water to customers at higher elevations. Pump data and pump curves, as well 
as 24 hour flow charts for 4/23/2002, 8/03/2002, and 9/08/2002 are attached for each 
pump station. 

The flow chart information was used to develop the 24 hour agricultural use profile as 
outline in Section III. 

Existing drawings were used for model input to model the existing system. Documents 
used include: 

 Areas Irrigated with Recycled Water Map, City of Petaluma, Water Resource and 
Conservation Department (June 2003/October 2002). 

 Assessor’s Parcel Maps, Sonoma County, CA. 

 Topographical maps, GIS Department, County of Sonoma. 

 Water Pollution Control Facilities, Yoder-Trotter-Orlob & Associates (1972). 

 Wastewater Treatment Plant Upgrade, Metcalf & Eddy Inc/Engineers (1981). 

 Effluent Irrigation System, Metcalf & Eddy Inc/Engineers (1981). 

 8" Effluent Irrigation Forcemain Extension, Public Works Department, City of 
Petaluma (1989). 

 Effluent Irrigation main For Adobe Creek Golf Club, Golden Empire Golf (1989). 
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 Effluent Irrigation main Extension Project, Department of Engineering, City of 
Petaluma (1994). 

 Phase 1 Recycled Water Pipeline Project, G. S. Dodson & Associates (2003). 



































































































APPENDIX F 

POTENTIAL RECYCLED WATER 
USER IRRIGATED ACREAGE 



 
G:\#5311\Master Plan 
September 23, 2011 F-1 

APPENDIX F 

POTENTIAL RECYCLED WATER USER IRRIGATED ACREAGE 
 

The total amount of irrigated acres for potential customers within the City limits was 
provided by the City from previous work provided by another consultant. It was 
determined that several of the areas provided in acres seemed incorrect. The City then 
provided aerial maps outlining the irrigated areas and the total calculated acreage of 
irrigated land for land that was in question. This information has been incorporated into 
Table III-2 and is attached for reference. Irrigated acreage was calculated for the 
following potential tertiary recycled water customers. 
 

Potential Tertiary Customer Irrigated Acreage 
Adobe Creek Golf Course – Northeast 96.9 
Adobe Creek Golf Course – Southwest 40.8 
Airport 2.3 
Arroyo Park 3 
Casa Grande High School 23.5 
Casa Grande Streetscape 0.5 
Jack Cavanaugh Park 0.04 
Country Club Open Space 2.4 
Driving Range 11.8 
Eagle Park 2.9 
Fairgrounds and Library 8.8 
Gatti Park 7.3 
Kenilworth Fields 11.4 
Lucchesi Park 13.1 
McDowell Park 5.3 
McDowell Meadows Park 0.8 
McNear Landing 0.15 
McNear Park 4.8 
McNear Peninsula 17.5 
Meadow Park 2.7 
Oak Hill Park 2.7 
Old Adobe School 6.6 
Petaluma Golf Course 43.1 
Petaluma Junior High School 6.6 
Prince Park 11.1 
Redwood Business Park 5.9 
RESA (Redwood Estate Sports Plex) 18 
Rooster Run Golf Course 126.4 
Sonoma Mountain Elementary School 2.7 
Santa Rosa Junior College – Phase II 5.4 
South McDowell Streetscape 0.08 
Sunrise Park 2.1 
Trun Bridge Park 2.3 
Urban Separator North 11.9 
Urban Separator South 11.4 
Valley Vista Elementary School 3.5 
Wiseman Park (Extended) 19.4 
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APPENDIX G 

POTENTIAL RECYCLED WATER USAGE DATA 
 

Water demands for potential water users were estimated as outline in Section III of 
this master plan. Since numerous potential tertiary recycled water customers are 
current City of Petaluma potable water customers, two years of water usage data for 
several users was gathered from past meter reading records. 

As described in Section III, actual water meter data for Rooster Run Golf Course and 
Petaluma Golf Course were used to develop demands for computer modeling. All other 
meter reading records gathered were for turf users such as parks, school, and open 
space. Although much of the meter reading data analyzed was reasonable for irrigation 
of turf, a factor of 1 MG/acre or 3.069 acre-ft/acre was used as described in Section III 
for all turf users rather than the actual meter readings data obtained since many 
values seemed inconsistent for irrigation of turf. High readings could be attributed to 
current potable water meters providing water for other uses in addition to irrigation 
use. Low readings could be attributed to additional water meters serving the area for 
which data was not provided. When inconsistent water use from meter readings per 
acre irrigated was encountered, the City verified the actual irrigated acreage, as outline 
in Appendix F – Potential Recycled Water User Irrigated Acreage. As mentioned above, 
actual data for Rooster Run and Petaluma Golf courses were used since the data 
seemed reasonable and it was confirmed that one water meter is dedicated to irrigation 
at each facility. 

Water meter reading data provided by the City of Petaluma is attached, as well as a 
comparison between the demand data used for master planning versus the demand 
data developed based on the meter reading data provided. 
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Total Irrigated 
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Total 

Irrigation 

Season Use 

(mg/yr)

Avg. Irrigation 

Daily Use 

(mg/day)

Max. Monthly 

Demand* 

(mg/mo)

Max. Daily 

Demand 

(mg/day)

Max. Hour 

(gpm)

Consumption per 

acre (mg/acre)

Consumption 

per acre 

(acre*ft/acre)

26 Rooster Run**** E-1,2 Golf Course 126.4 G X X 138.34 0.646 25.200 0.966 671 1.094 3.359

126.4 138.34 0.646 25.200 0.966 671 1.094 3.359

16 Lucchesi Park D-3 Park 13.1 T X X 13.10 0.061 3.557 0.136 253 1.000 3.069

13.1 14.21 0.066 3.530 0.135 251 1.085 3.329

73 Petaluma Golf Course (9 hole)**** F-4 Golf Course 43.1 G X X 33.43 0.156 6.000 0.230 160 0.776 2.380

43.1 33.43 0.156 6.000 0.230 160 0.776 2.380

74 Petaluma High * D-5 School 10.6 T X X 10.60 0.050 2.878 0.110 204 1.000 3.069

10.6 10.79 0.050 3.790 0.145 269 1.018 3.124

75 Petaluma Junior High*** C,D-5 School 6.6 T X X 6.60 0.031 1.792 0.069 127 1.000 3.069

6.6 3.23 0.015 0.760 0.029 54 0.489 1.502

6 Casa Grande High School F-3 School 23.5 T X X 23.50 0.110 6.381 0.245 453 1.000 3.069

23.5 24.85 0.116 5.230 0.200 371 1.057 3.245

32 Wiseman Park*** E-1,2 Park 19.4 T X X 19.40 0.091 5.268 0.202 374 1.000 3.069

19.4 12.68 0.059 2.300 0.088 163 0.654 2.006

24 Prince Park D-1,2 Park 11.1 T X X 11.10 0.052 3.014 0.116 214 1.000 3.069

11.1 9.54 0.045 1.670 0.064 119 0.859 2.638

84 Valley Vista Elementary C,D-5 School 3.5 T X X 3.50 0.016 0.950 0.036 67 1.000 3.069

3.5 2.79 0.013 0.67 0.026 48 0.797 2.446

54 La Tercera Park E,F-3 Park 2.8 T X X 2.80 0.013 0.760 0.029 54 1.000 3.069

2.8 2.34 0.011 0.620 0.024 44 0.836 2.565

17 McDowell Park*** E-3 Park 5.3 T X X 5.30 0.025 1.439 0.055 102 1.000 3.069

5.3 1.56 0.007 0.320 0.012 23 0.294 0.903

65 Miwok Park and School** F-3,4 School 6.9 T X X 6.90 0.032 1.874 0.072 133 1.000 3.069

 6.9 2.35 0.011 0.41 0.016 29 0.341 1.045

45 Del Oro Park F-3 Park 3.5 T X X 3.50 0.016 0.950 0.036 67 1.000 3.069

3.5 2.86 0.013 0.52 0.020 37 0.817 2.508

10 Eagle Park D-2 Park 2.9 T X X 2.90 0.014 0.787 0.030 56 1.000 3.069

2.9 3.33 0.016 0.63 0.024 45 1.148 3.524

2 Airport***** E-2 Open Space 2.3 T X X X 2.30 0.011 0.625 0.024 44 1.000 3.069

2.3 4.95 0.023 1.11 0.043 79 2.152 6.605

113 Grant Park E-5 Park 0.98 T X X 0.98 0.005 0.266 0.010 19 1.000 3.069

0.98 0.98 0.005 0.266 0.010 19 1.000 3.069

106 Walnut Park D-4,5 Park 1.4 T X X 1.40 0.007 0.380 0.015 27 1.000 3.069

1.4 1.23 0.006 0.23 0.009 16 0.879 2.696

105 Wickersham Park E-4,5 Park 2 T X X 2.00 0.009 0.543 0.021 39 1.000 3.069

2 1.71 0.008 0.34 0.013 24 0.855 2.624

63 McNear Park D-5 Park 4.8 T X X X 4.80 0.022 1.303 0.050 93 1.000 3.069

4.8 3.62 0.017 0.69 0.026 49 0.754 2.314

66 Oak Hill Park*** C,D-4 Park 2.7 T X X 2.70 0.013 0.733 0.028 52 1.000 3.069

2.7 0.8 0.004 0.24 0.009 17 0.296 0.909

104 Country Club Open Space*** E-5 Open Space 2.4 T X X 2.40 0.011 0.652 0.025 46 1.000 3.069

2.4 0.53 0.002 0.1 0.004 7 0.221 0.678

30 Sunrise Park C-2 Park 2.1 T X X 2.10 0.010 0.570 0.022 40 1.000 3.069

2.1 2.48 0.012 0.43 0.016 31 1.181 3.624

60 McDowell Meadow Park***** C-2 Park 0.8 T X X 0.80 0.004 0.217 0.008 15 1.000 3.069

0.8 3.85 0.018 0.68 0.026 48 4.813 14.769

* All meter readings not included due to poor data

** School meters not included/provided.

*** Insufficient meters provided based on acres provided

**** Actual water data was used for golf courses

***** Water data provided is too great for acres provided

Current Source of Water Potential Source of Water

Last updated: 9:09 AM 9/28/2011
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APPENDIX H 

RECYCLED WATER PROVIDER SURVEY 
 

As part of the recycled water master planning process, Dodson Engineers and City of 
Petaluma staff visited three agencies who currently provide recycled water. These three 
agencies include the City of Santa Rosa, Novato Sanitary District, and Monterey 
Regional Water Pollution Control Agency (MRWPCA). These agencies were hand 
selected due to the specifics of their water recycling programs. Survey forms were 
completed and supplemental information gathered. These materials are attached for 
reference, as well as a blank recycled water provider survey form. 

These site visits were very instrumental in understanding how other agencies have 
approached issues such as the use of City owned land, system storage, public 
education and outreach, agricultural customers, and recycled water charges/payments. 
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APPENDIX I 

POTENTIAL INDUSTRIAL CUSTOMER SURVEY 
 

During the master planning process, potential recycled water customers were 
identified. Most customers included agricultural customers, vineyards, golf courses, and 
turf customers. However, two potential customers identified were industrial customers. 
These customers included Pomeroy Corporation and Shamrock Materials, Inc. Both 
companies manufacture concrete construction materials and are located within the city 
limits on Hopper Street west of highway 101. They both currently use potable water in 
their manufacturing process. 

Unlike other users identified, the water usage by these industries is not based on 
irrigation use and is required year round. The reliability of the water supply is also 
more critical since interruptions in water supply would result in production issues. Due 
to these differences between the industrial users and other users identified, a survey 
was conducted with both users to better understand their water use schedule, 
demands, and specific requirements. Upon review of the information gathered, it was 
determined that it would be feasible to serve these two customers and thus were 
included in the master planning study as potential customers. A blank potential 
industrial customer survey form is attached, as well as completed forms for Pomeroy 
Corporation and Shamrock Materials, Inc. The information gathered from these 
potential customers was used to construct a specific 24-hour use profile for each user. 
These profiles are shown in Section III. 
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APPENDIX J 

POTENTIAL SECONDARY EFFLUENT (AGRICULTURAL AND VINEYARD) 
CUSTOMER SURVEY FORM 

 

A survey form has been developed for use by the City to better understand potential 
agricultural and vineyard customers within the County. The blank form is attached. 
This form was not used during the master planning effort since basic information, such 
as acreage and demand for potential customers could be estimated from aerial/parcel 
maps and existing customer data having similar water use characteristics. 

Since it would not be feasible to serve all agricultural and vineyard customers with 
recycled water, it was determined that it would be premature to contact the potential 
customers until the results of the master planning effort were known. 
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APPENDIX K 

COST TO OBTAIN ADDITIONAL POTABLE WATER SUPPLY 
 

The cost to obtain additional potable water supply for the City of Petaluma was not 
used in the cost analysis for comparison of scenarios, but is essential for planning 
within the City for future water supply needs. The City has estimated that the cost to 
obtain additional potable water supply based on Sonoma County Water Agency's 
alternative to construct a pipeline around Dry Creek and build a treatment plant. This 
cost is estimated at $1,919/acre-ft in year 2011 plus an additional $400/acre-ft in 2003 
dollars for the City to provide the water, which equates to $2,155/acre-ft in 2007 
dollars. Since all recycled water scenarios evaluated have an 80 year present worth 
cost of $600/acre-ft (2007 $s) or less, it is recommended that, if additional potable 
water supply is needed, potable offset by tertiary recycled water should be 
implemented prior to obtaining additional sources of potable water. 
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APPENDIX L 

CALIFORNIA DEPARTMENT OF HEALTH SERVICES – TITLE 22 
ENGINEERING REPORT 

 

Prior to production of tertiary (Title 22 Unrestricted Use Water) recycled water and 
distribution to customers, the City of Petaluma will prepare a Title 22 Engineering 
Report for the California Department of Health Services. The guidelines for preparing 
the engineering report are attached. 
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APPENDIX M 

COST SAVINGS TO CITY DUE TO POTABLE OFFSET 
 

The recommended recycled water program will offset approximately 204 MG of potable 
water with tertiary recycled water in model area A. 65.9 MG of the 204 MG will occur 
on land owned by the City. These properties include: 

Potential Customer Annual Water Usage 
(MG) 

  
Airport (current irrigation) 2.3 
Arroyo Park 3.0 
Casa Grande High School 23.5 
Old Adobe School 6.6 
Prince Park 11.1 
Wiseman Park (extended) 19.4 
 65.9 MG 

The remainder of the potable offset that will be accomplished will be attributed to 
Rooster Run Golf Course. 

Potable water billing rates for standard customers was estimated for master planning 
purposes at $1,000/acre-ft, or $3,069/MG in 2007 dollars. Tertiary recycled water 
billing rates for current standard potable customers was estimated at 75 percent of 
potable water billing rates, which equates to $750/acre-ft or $2,302/MG. 

The City's budget for purchase of potable water can be reduced by the amount spent 
on potable water for the 65.9 MG of water to be offset by recycled water. This equates 
to approximately $3,069/MG * 65.9 MG = $202,247 per year. However, it must be 
noted that the City will be required to purchase tertiary recycled water for these sites, 
which will equate to $2,302/MG * 65.9 MG = $151,702/year. The City will realize an 
annual net savings of $202,247 - $151,702 = $50,545. 

In addition, the wastewater treatment facility at Hopper Street will be decommissioned 
when the new WRF goes on-line in Year 2007. The Hopper Street wastewater 
treatment plant is one of the City's (City-owned) largest potable water customers. The 
annual water usage averaged 10.26 MG over the last four years. The Pond Influent 
Pump Station will remain operational and uses approximately 0.87 MG of potable 
water. The new reduction in potable water use that will be realized by the City is 
estimated at 9.39 MG. This will equate to an annual savings of $3,069/MG * 9.39 MG = 
$28,818/year in the City's budget. The potable offset accomplished by the 
decommissioning of the Hopper Street wastewater facility was not included within the 
master plan. 

The new WRF will use a substantial amount of tertiary recycled water for its internal 
operation. This amount of recycled water is estimated to average 0.6 mgd, which 
equates to an annual water use of 219 MG. If tertiary water is not produced and used 
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for this purpose, the City may expect to spend an additional $3,069/MG * 219 MG = 
$672,111 per year (in 2007 dollars) for potable water at the WRF. 
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APPENDIX N 

EXISTING SECONDARY EFFLUENT SYSTEM -  
80 YEAR PRESENT WORTH COST 

 

Expansion of the existing secondary effluent recycled water system in its present form 
was not evaluated during the master planning effort since it did not meet two of the 
four general criteria requirements established for the program. 

For reference purposes only, an 80-year present worth cost analysis was performed for 
expansion of the existing system to meet the recycled water demand requirements at 
buildout. The cost analysis is shown in Table N-1. The system was assumed to include 
all current customers plus Rooster Run Golf course and potential customers in model 
area H. It was assumed that model area H would include agricultural customers rather 
than city-owned agricultural land, as it has been included within the recommended 
project. 

The cost analysis of the existing system was based on the same assumptions used for 
all other analysis performed within the master plan. The annualized 80-year present 
worth cost for the existing system is $1,628 per MG of recycled water supplied. 

Continued use/expansion of the existing secondary effluent system has the following 
disadvantages over the recommended project: 

1) Higher 80-year present worth cost (Recommended project 80 year present worth 
cost equals $1,308 per MG). 

2) Does not meet potable offset requirement established (potable offset = 0). 

3) Does not meet operational flexibility requirement established. 

4) Does not provide for diversification of customer base. 

5) Does not meet minimum established delivery pressures for all customers. 



Cost

80 Year Present 

Worth Cost ($)2

Capital Cost 

2007 ($)2

Capital Cost 

2047 ($)2

Annual Cost 

Year 1-80 

($/Year)2

Capital Costs

Pump Station Initial - Main 937,000 937,000

Pump Station Initial - BPS#1 1,138,000 1,138,000

Pump Station Initial - BPS#2 450,000 450,000

Pump Station Upgrade - Main 201,000 656,000

Pump Station Upgrade - BPS#1 264,000 861,000

Pump Station Upgrade - BPS#2 138,000 450,000

Reservoir 2,950,000 2,950,000

New Pipes 2,988,000 2,988,000

New Valves 110,000 110,000

New Hydrants 27,000 27,000

Hydrants- All (Upgrade) 63,000 206,000

Land4
N/A 200,000

O&M Costs

Pump Stations 3,262,000 108,000

Pump Station Power 12,412,000 411,000

Reservoirs 302,000 10,000

Pipelines - New 906,000 30,000

Pipelines - Old 2,235,000 74,000

Valves 242,000 8,000

Hydrants 362,000 12,000

Monitoring 2,860,000 95,000

Program Administration1
N/A 75,000

Income

Recycled Water Income3
17,474,000 579,000

TOTAL ($) $49,321,000 $8,800,000 $2,173,000 $1,402,000

Annualized Cost ($/MG) $1,628

Annualized Cost ($/Acre-ft) $530

2 All Costs are in Year 2007 Dollars
3 Agricultural payments use current payment rate of $611/acre or $210/acre-ft
4 Land cost is for secondary effluent reservoir sites
5 System is assumed to include Area H (as privately owned land), I, J, Matteri, Karen Vineyard, Adobe Creek 

(NE), and Rooster Run to achieve 1,000 MG of demand

Table N-1

COST EVALUATION 

Existing System (All Secondary)

1 Program Administration is estimated at $75,000/year for total recycled water program
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