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INTRODUCTION
The Suisun-Solano Water Authority (SSWA) published a 1989 Master Plan for its water
supply and delivery system to meet the expected ultimate water requirements of the
service area. This report was updated in 1996 and proposed changes in the Master
Plan to address the political realities which would likely prevent construction of a few of
the recommended water supply facilities. Through the 1990’s and on into 2005 service
area development and growth continued.

Concerns were raised that if the rate of

growth continued new water treatment facilities or supplies would soon be needed to
meet the ultimate water demands. To address this situation an additional report was
prepared in 2007 entitled Water Supply Options To Meet Future Demands.
All of the water supply reports projected the anticipated growth and development within
the SSWA service area and then estimated ultimate water system demands based on
historic water use. Over the last 20 years recommended water supply projects have
been implemented, new projects proposed, while others have been delayed or
abandoned due to the construction cost and lack of available funding. Also affecting
the current status is the recent economic downturn bringing to a standstill development
and population growth within SSWA. This delay has provided SSWA with additional
time to address their ultimate water supply requirements.
Additional treated water supplies, storage facilities, main transmission pipelines, and
emergency water supply connections are needed. To help in planning the SSWA Board
of Directors recently reaffirmed a policy that the ultimate water storage capacity for the
public water system should be equal to the estimated maximum day demand at
ultimate build out in the SSWA service area. This report provides an update to the
anticipated ultimate growth and development of the service area and a revised estimate
for the ultimate maximum day water demand. A hydraulic model for the distribution
system was updated and a system operations review performed to confirm that the
existing water distribution system and pipelines adequately meet the maximum day
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water requirements. Scenarios for maximum day demand and fire flows occurring at
critical locations in the distribution system were reviewed to provide the basis for
recommending optimal sizing of additional water supplies, storage facilities, and booster
pumps.

This report presents its findings, along with cost estimates and a

recommended priority for the construction of new facilities.

SERVICE AREA
The service area and existing water treatment supply facilities and storage tanks are
shown in Figure 1. The service area consists of two separate and distinct areas. Most
of the largest area (Area 1) is located southeasterly of the Southern Pacific Railroad and
includes Suisun City and the Tolenas area. A future commercial area located west of
Old Town and the railroad is also included in Area 1. Figure 2 is an enlargement of
Area 1. A smaller service area (Area 2) is located northwesterly of the Gregory Hill
Tank in Suisun Valley.

This rural area, depicted in Figure 3, includes twenty-nine

service connections.

WATER SUPPLY
Water treatment records for the Cement Hill Water Treatment Plant were obtained for
the last 19 years to estimate the actual water use occurring in the service area.
Included in Table 1 is a summary of the Suisun City historic population, the total annual
treated water supplies (plant production), the daily average flow, and the yearly peak
maximum month and day deliveries from the treatment plant during this period.

ULTIMATE DEVELOPMENT AND BUILDOUT PEAK WATER DEMAND
Discussions with Suisun City staff were held to review changes in development which
have occurred over the last 5 years or are anticipated to occur on remaining
undeveloped lands in the future. The 2011 population for Suisun City is estimated at
approximately 28,212. This is the population determined from the 2010 Census.
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1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011

Year

3.26
3.48
3.83
3.78
3.94
3.53
3.94
3.90
4.02
4.25
4.26
4.48
4.50
4.17
4.21
4.22
3.95
3.67
3.56

Daily Average Production
(Million Gallons)

[2] Data from CA Dept of Finance, Demographic Research Unit

1188.33
1271.48
1397.92
1381.20
1436.33
1287.10
1437.35
1421.99
1467.08
1549.48
1555.60
1636.76
1642.54
1520.30
1537.80
1540.22
1441.89
1340.60
1300.80

Total Annual Plant Production
(Million Gallons)

[1] U.S. Census Data

28,111 [1]
28,212 [2]

27,854 [2]
28,193 [2]

26,869 [2]
27,483 [2]
27,716 [2]

26,118 [2]

22,686[1]

Suisun City
Population

June
July
September
August
July
August
July
July
July
July
July
July
July
July
July
July
July
July
August

186.46
154.23
180.80
178.09
171.62
176.67
178.17
173.90
178.34
187.34
195.86
191.48
207.84
200.70
191.66
176.51
173.04
166.60
155.60

Maximum Month Delivery
(Month)
(Million Gallons)

SSWA WATER DELIVERIES
(CEMENT HILL WATER TREATMENT PLANT PRODUCTION)

Table 1

6.59
6.25
7.59
7.23
6.36
5.99
7.18
6.71
6.83
6.86
7.39
7.06
7.83
7.98
7.16
6.97
7.13
6.53
5.86

Maximum Day Delivery
(Million Gallons Per Day)

Including the estimated populations for Tolenas and Suisun Valley, SSWA water service
is currently provided to approximately 28,925 people.

The projected ultimate service

area population and development has been reviewed with Suisun City staff.

This

included reviewing aerial photographs of the service area to confirm the location of
existing development and estimate acreages of residential and commercial properties
yet to be developed. Figure 4 is a map showing the Ultimate Service Area 1
Development. It designates the location of current or existing development and the
areas where future buildout of the SSWA service area is anticipated to occur.
Information from the 2010 Census together with current residential, parks, schools, and
commercial water use data was used to estimate the existing water demands listed in
Table 2. The residential demands assume an annual average water consumption of
120 gallons per capita day, and the Census data indicated the current average family
size in Suisun City was 3.15 persons per unit. By use of aerial photographs the number
of existing residential units was counted for the different Suisun City residential areas.
Without yards, apartment water usage was estimated to be approximately 70% of the
typical residential use. The water demand for schools, public facilities, parks, and
commercial areas is based on the gallons per minute (gpm) per acre value shown in
Table 2.

The data for existing residential development estimates the Suisun City

population at 29,372 (See Table 2). This compares to the estimated population for
Suisun City from the 2010 Census data of 28,212 as listed in Table 1.
Based on a review of the historic water use records over the last 15 years the Annual
Average Day (AAD) demand of each year was used to calculate respective factors for
the Maximum Month and Maximum Day demands for each year. The calculated factors
did vary slightly from year to year. The estimated peak buildout demand was
calculated using the highest demand factors occurring over the last 15 years. These
are as follows:
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TABLE 2
EXISTING WATER DEMANDS
RESIDENTIAL USAGE
ANNUAL AVERAGE WATER CONSUMPTION - AAWC
APARTMENT USAGE
TOLENAS AREA USAGE
SUISUN VALLEY AREA USAGE

-

120
85
160
220

gallons per capita day (gpcd)
gpcd
gpcd
gpcd

SCHOOL & PUBLIC FACILITIES USAGE
PARK & SPORTS COMPLEX USAGE
COMMERCIAL USAGE
LIGHT INDUSTRIAL USAGE

-

1.1
1.3
1.0
0.7

gpm/acre
gpm/acre
gpm/acre
gpm/acre

-

1.00
1.58
1.92
3.40

WATER USAGE DEMAND FACTORS
ANNUAL AVERAGE
MAXIMUM MONTH
MAXIMUM DAY
MAXIMUM HOUR

AREA NAME

Acreage

Population

(Acres)

Annual

Maximum

Maximum

Average

Month

Day

Maximum
Hour

(GPM)

(GPM)

(GPM)

(GPM)

Montebella Vista

2,158

179.8

284

345

611

Lawler Ranch

3,777

314.8

497

604

1,070

Peterson Ranch

1,736

144.7

229

278

492

18,504

1,542.0

2,436

2,961

5,243

3,197

188.7

298

362

642

153.13

153.1

242

294

521

Schools and Public Facilities

56.45

62.1

98

119

211

Parks and Sports Complex

94.67

123.1

194

236

418

29,372

2,708

4,279

5,200

9,208

630

70.0

111

134

238

82

12.5

20

24

43

30,084

2,791

4,409

5,358

9,489

Existing Residential Area
Existing Apartments or Condos (High Density)
Existing Commercial Area

EXISTING WATER USAGE
DEMANDS FOR SUISUN CITY
Tolenas Area
Suisun Valley Area
EXISTING WATER USAGE
DEMAND FOR SSWA

(7.7 MGD)

SSWA System Design Review

5

December 2012

Annual Average Day (gpm) (AAD)
Maximum Month (gpm)
Maximum Day (gpm)
Maximum Hour (gpm)

1.0
1.58 x AAD
1.92 x AAD
3.4 x AAD (Estimated ratio)

The ultimate maximum day demand is estimated in Table 3 at 6,470 gpm (9.3 MGD) for
the service area. This represents a significant decrease from the previous figure of
11.08 MGD that was estimated in the 2007 Water Supply Options report. A detailed
tabulation of the anticipated service area growth and projected future demands is
included in Appendix A. Figure 4 depicts the existing and estimated ultimate Service
Area 1 Development. The acreages for each were obtained from City records and/or
calculated from aerial photos and are listed in Appendix A.

WATER SUPPLY FACILITIES
Existing Cement Hill Water Treatment Plants
The Cement Hill Water Treatment Plants (CHWTP's) No. 1 and 2 have a current
combined capacity of approximately 8.5-million gallons per day (MGD). Plant No. 1
began operation in May 1979 and Plant No. 2 began operation in June 1993. A
condition assessment of the existing facilities is currently underway and a final report is
scheduled for completion by August 2012. This assessment is reviewing the existing
treatment plant facilities including the Putah South Canal inlet, moss screen, clarifiers,
tanks, pumps, sludge ponds, buildings, electrical, controls, and the overall water
treatment plant operations to determine what modifications, improvements, upgrades,
and equipment replacement may be required or recommended to maintain and/or
improve CHWTP operations for SSWA, and to determine improvements which could be
implemented to increase the current treatment capacity to approximately 10.0 MGD.
Distribution System
The primary water distribution system pipelines, water storage tanks, and booster
pumps are depicted in Figures 1 through 3. Several additional pipelines were
recommended in the 1996 Master Plan to improve water system operations. While
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TABLE 3
ULTIMATE WATER DEMANDS
RESIDENTIAL USAGE
ANNUAL AVERAGE WATER CONSUMPTION - AAWC
APARTMENT USAGE
TOLENAS AREA USAGE
SUISUN VALLEY AREA USAGE

-

120 gallons per capita day (gpcd)
85 gpcd
160 gpcd
220 gpcd

SCHOOL & PUBLIC FACILITIES USAGE
PARK & SPORTS COMPLEX USAGE
COMMERCIAL USAGE
LIGHT INDUSTRIAL USAGE

-

1.1
1.3
1.0
0.7

-

1.00
1.58
1.92
3.40

gpm/acre
gpm/acre
gpm/acre
gpm/acre

WATER USAGE DEMAND FACTORS
ANNUAL AVERAGE
MAXIMUM MONTH
MAXIMUM DAY
MAXIMUM HOUR

AREA NAME

Acreage
(Acres)

Population

Annual
Average
(GPM)

Maximum
Month
(GPM)

Maximum
Day
(GPM)

Maximum
Hour
(GPM)

Montebella Vista

2,158

179.8

284

345

611

Lawler Ranch

3,777

314.8

497

604

1,070

Peterson Ranch
Existing Residential Area

1,736

144.7

229

278

492

18,504

1,542.0

2,436

2,961

5,243

419

34.9

55

67

119

Future Residential (Low Density) Area
Future Residential (Medium Density) Area
Existing Apartments or Condos (High Density)
Future Apartments (High Density)

642

53.5

85

103

182

3,197

188.7

298

362

642

151

8.9

14

17

30

Existing Commercial Area

153.13

153.1

242

294

521

Future Commercial Area

342.20

342.2

541

657

1,163

Schools and Public Facilities

56.50

62.2

98

119

211

Parks and Sports Complex

95.68

124.4

197

239

423

Future Sports Complex
Future Industrial Area
ULTIMATE WATER USAGE
DEMANDS FOR SUISUN CITY

39.01

50.7

80

97

172

125.00

87.5

138

168

298

30,584

3,287

5,194

6,312

11,177

630

70.0

111

134

238

82

12.5

20

24

43

31,296

3,370

5,324

6,470

11,458

Tolenas Area
Suisun Valley Area
ULTIMATE WATER USAGE
DEMAND FOR SSWA

(9.3 MGD)
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distribution system operation would benefit with these improvements, the system has
for the most part been able to meet current demands without them.
Gregory Hill Pipeline – In 1992 a 20” transmission pipeline from Gregory Hill along
with the Gregory Hill Tank (GHT) were constructed to replace the original Suisun City
supply pipeline and an old Suisun City wooden storage tank located at Gregory Hill. At
that time a well in Suisun Valley provided a water supply to the tank. Suisun City owns
an abandoned diatomaceous earth water treatment plant adjacent to Waterman
Boulevard just below the GHT. This treatment plant last operated in the late 1980’s.
Prior master plan reports have recommended the need to provide a water supply to
Gregory Hill so the GHT can be operated to provide reliable peaking and fire flow
supplies to the SSWA service area. The operational constraints of the GHT are
discussed in more detail later in this chapter.
Tolenas Lateral – One of the critical water supply aspects of the distribution system is
the single source of supply, the 22”/24” transmission pipeline (Tolenas Lateral), from
CHWTP to the service area. If any disruption to this pipeline occurs the water supply to
SSWA is impacted. There have been at least 3 different emergency failures or shut
downs of this pipeline through the years which required urgent notification of all water
users to curtail use and conserve the water supply. When an emergency shut down of
this nature occurs the booster pump station at the existing Corporation Tank is
manually started and emergency connections with the City of Fairfield are manually
opened to meet the demands and maintain system pressure. The 1996 Master Plan
proposed a second transmission pipeline to the service area for redundancy. This
pipeline project paralleled Laurel Creek from the Putah South Canal to Railroad Avenue
where it would connect into the distribution system. Due to the high cost it was never
implemented.
After the existing 22”/24” Tolenas Lateral transmission pipeline from CHWTP crosses
the railroad tracks (Figure 2) there is a pressure reducing station for the direct delivery
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of water into the central portion of the service area. A separate 18” high pressure
pipeline (red line) extends from this point to the East and down to Peterson Avenue
near Highway 12. There are 5 separate pressure reducing stations which reduce the
pressure to approximately 57 pounds per square inch (psi) as the water flows into the
distribution system from the high pressure pipeline. A ground level storage tank and
booster pumps were constructed at the Sports Complex in 2004 to provide
supplemental storage and boost pressure in the southeast portion of the SSWA service
area during peak demand and fire flow situations.
Fairfield Emergency Interties
Currently there are 3 emergency interties to the City of Fairfield's distribution system.
These interties allow water to be delivered from the City of Fairfield into the SSWA
distribution system if existing water supplies cannot be delivered due to pipeline breaks
or system operational problems. These connections are located at 1) East Tabor
Avenue east of the railroad tracks; 2) West Texas and Union Avenues; and 3)
Pennsylvania and Ohio Avenues (See Figures 1 & 2). The interties have been used on a
few occasions to help SSWA meet its water system demands. All intertie connections
include backflow preventers to prevent any flow of water from the SSWA distribution
system back into the Fairfield system. The static pressure in the Fairfield distribution
system varies from approximately 65 to 80 psi. This varies based on the Fairfield peak
hour demands, water storage tank levels, and actual flows being delivered into SSWA.
The backflow preventers create an additional headloss of approximately 14 psi when
water flows into SSWA. This reduces the operating pressure for water flowing into
SSWA to approximately 51 to 66 psi. The operating pressure in the 22”/24”
transmission pipeline from Cement Hill Water Treatment Plant at Railroad Avenue varies
from approximately 75 to 100 psi. The pressure varies due to the water level in CHWTP
Tank 2 and the headloss from the actual flow in the pipeline. This pressure is reduced
at each of the pressure reducing stations to approximately 57 psi for delivery into the
SSWA distribution system.
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Tests were run on the operation of the emergency connections in September 2001. At
that time water supplies from CHWTP and the GHT were shut down and the three
interties were opened to see if they could meet the demand. Pressure recorders were
installed in different locations of the distribution system. Pressure levels dropped lower
than normal throughout the SSWA distribution system. Operations staff estimated the
peak flow into the SSWA system from the interties was approximately 5,600 gpm. The
test occurred over a 2 day period. Low pressure complaints were received from a few
water users, and Suisun City Public Works staff experienced low system pressure during
irrigation at the large city parks. Operating pressures and the supply of water into the
distribution system were below normal operations, but demands were being met. An
analysis of one low pressure situation which occurred during the tests led to the
installation of an additional bypass pipeline at the end of the 22”/24” transmission
pipeline at Railroad Avenue to improve operational flow and system pressures into the
distribution system when there is a future need to shut down the main Tolenas Lateral
transmission pipeline and utilize the East Tabor Avenue emergency intertie connection.
Suisun Valley Service
SSWA provides water service to approximately 29 rural residences in Suisun Valley
(Area 2) along with one elementary school (See Figure 3). The water supply treated at
the CHWTP is delivered into service Area 1. This supply flows westerly through the
distribution system eventually reaching the Benton Court Pump Station (1000 gpm)
adjacent to the Amtrack Station in Old Town where it is pumped to the GHT. This
pump station was constructed in 2001 to supply water to the GHT.
The Benton Court Pump Station operates to refill GHT after the level reaches a low set
point. The pipeline connection and pressure reducing station connecting the 20”
transmission pipeline from Gregory Hill into Suisun City are typically not operated unless
there is a water supply emergency. When the water system was modeled in the early
1990's and GHT was constructed, it was assumed a water supply other than CHWTP
would eventually be provided at GHT. However, the system is currently not being
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operated in this manner. Records indicate in 2008 through 2011 the Benton Court
Pump Station only pumped 45 to 81.5 acre feet per year up to the GHT. This is an
average flow varying from approximately 41,000 to 73,000 gallons per day. Typically
the pumps are operated only when needed to refill the GHT for the delivery of water to
Suisun Valley users.
When water is pumped from the Benton Court Pump Station to refill the GHT it flows
into a 3.3 mile long 20” transmission pipeline. There is a Suisun Valley Pump Station at
GHT which pumps water into a nearly 4 mile long pipeline serving the Suisun Valley
users. Operations staff indicates the typical water age is greater than 100 days after it
has been treated at CHWTP, flows across the Area 1 distribution system, and has been
pumped by the Benton Court Pump Station to the GHT. Mitigation measures have been
implemented but SSWA water quality monitoring continues to detect disinfection
byproducts (trihalomethanes) in the Gregory Hill Pipeline and the Suisun Valley Pipeline
which exceed the Stage 2 Disinfection Byproducts Rule.
A primary factor affecting the GHT and Suisun Valley water quality status is the age of
the water supply. The configuration of the Benton Court Pump Station and the Gregory
Hill Pipeline pressure reducing valve does not allow the GHT to be fully utilized. If the
pump station were to be operated for say 6 hours each night at its 1000 gpm capacity,
only 360,000 gallons would be pumped into the tank. The capacity of the 3.3 mile 20”
pipeline is approximately 280,000 gallons. If Operations Staff did operate the pump
station in this manner the majority of the water stored in the pipeline would be pumped
into the tank, but when the pumps shut off only a portion of the water just pumped
would be pumped into Suisun Valley while the remainder would begin flowing back into
the pipeline and into Suisun City. This could create a back and forth flow situation in
the 20” pipeline and continue to aggravate the quality of water in the GHT and Suisun
Valley. A separate source of supply to the GHT is needed to allow for improved
circulation of the water supply and to allow the available storage in GHT to be utilized.

SSWA System Design Review

11

December 2012

Water Storage Facilities
The current SSWA water storage capacity is provided by the following four water
storage tanks (Figure 1):
Cement Hill Tank No. 2
Sports Complex Tank
Gregory Hill Tank
Corporation Yard Tank

2,000,000
1,500,000
2,000,000
1,000,000

gallons
gallons
gallons
gallons

Current Total Capacity

6,500,000 gallons

The SSWA Board of Directors has established a policy that SSWA should have a water
storage capacity equal to its maximum day demand. To meet the recommended future
water storage capacity, additional water storage tanks with a total storage capacity of
9,000,000 gallons are proposed (See Figure 5).


Cement Hill Tank – The Cement Hill Tank No. 2, constructed in 1979, is
currently in need of repair and repainting due to moderate corrosion damage.
This 2 million gallon tank, however, is critical for gravity distribution and delivery
of water supplies into the service area. The plan has been to construct a second
storage tank adjacent to the existing Cement Hill Tank No. 2 before moving
forward with any rehabilitative work on the existing tank. This would allow
CHWTP to continue delivering treated water to the new Cement Hill Tank and
the Tolenas Lateral without the need for any changes to main pump operations
and controls at the treatment plant, and gravity flow would continue into the
SSWA service area while the rehabilitation and repainting of Tank No. 2 occurs.
The design for a new Cement Hill tank has been completed and the plan is for
construction to proceed after the location and project priority are confirmed. As
will be discussed in the Hydraulic Model Analysis and Recommendations sections
of this report, it has been confirmed that the optimal location for additional
storage is at the existing Cement Hill Tank No. 2 site. Preliminary indications
from the Condition Assessment report, due to be completed in August 2012, are
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that other treatment plant rehabilitation projects can be implemented, but
priority will be given to the new Cement Hill tank.


Sports Complex Tank – The existing Sports Complex Tank and booster pump
station were completed in 2004. An additional storage tank, if required, could be
added at the Sports Complex site to supplement the peak demand in service
Area 1.



Gregory Hill Tank – A separate water supply is needed so the Gregory Hill
Tank can be fully utilized for peak and fire flow demands in Areas 1 and 2.



Railroad Avenue Tank – The existing Corporation Yard Tank has exceeded its
useful life. The tank facilities are deteriorating, the booster pump station does
not have automatic controls, and it requires manual operation when needed. It
is proposed to remove the Corporation Yard Tank and its booster pump station
and replace them with a new surface storage tank with automatic booster pumps
to be located at Railroad Avenue (see Figure 5).

FIRE FLOW REQUIREMENTS
The minimum fire flow requirements reviewed with the Suisun City Fire Department are
based on a two-hour period with a minimum pressure of 20 pounds per square inch
(psi), as follows:
1. Residential Areas
2. Light Industrial/Commercial Areas
3. Industrial Areas

750 gpm
1,200 gpm
1,500 gpm

Following review with Suisun City and Solano Irrigation District staff, a maximum fire
flow of 3,500 gpm for a two-hour period on the maximum day and with a minimum
allowable pressure of 20 psi was utilized in modeling the existing distribution system
and recommending modifications or changes to meet the peak fire flow demands.
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HYDRAULIC MODEL ANALYSIS
A hydraulic computer model of the SSWA water system was originally created in the
early 1990's and has been utilized over the years to analyze the ability of the system to
serve new developments or to analyze specific problem areas. During that time there
have been several updates to the software that was used for the original model, with
the later versions providing greater capabilities for analysis and data management. For
the purpose of this report, the hydraulic model was updated for compatibility with
Bentley WaterCAD V8i for AutoCAD.
Physical System Features
The pipe network model was graphically updated to overlay the District's base map
which indicates all the valves, bends, tees, crosses, and other features of the actual
system. Minor loss coefficients were input in the model to account for hydraulic losses
through the actual valves and fittings.

Suisun City provided electronic geographic

information system (GIS) mapping which includes attribute data for pipe sizes and in
some cases pipe materials. The GIS pipe data was compared to the model pipe data
and the model was updated accordingly.

Elevations at pipe junctions, which were

entered in the original computer model, were verified by graphically overlaying the pipe
network on USGS 7.5-minute quadrangle maps. Finally, any pipelines or pump stations
constructed since the last model update were added.
Water Demands
The actual development that has occurred in Suisun City has not always been
consistent with the planning and zoning maps used to develop the original hydraulic
model.

Therefore, the demands entered in the model had to be recalculated and

updated. The water demands which were calculated and listed in Table 2 were used as
a basis for determining the overall water demands in the model under average annual,
maximum day, and maximum hour conditions.

Although the detailed tabulations

included in Table A-1 in Appendix A break down the demands by development zone, it
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was also necessary to proportionally distribute the demands among the pipe junctions
that are located within a given development zone. This was done by calculating the
unit water demand per acre for each development zone and multiplying it by the
tributary area surrounding each pipe junction. The process can be complicated when
multiple development zones with differing unit demands share a junction.

A large

tabular spreadsheet was used to organize and calculate the demand distribution. The
accuracy of the spreadsheet was verified by subtotaling the demands of the tributary
areas within a development zone and comparing the subtotals to Table A-1.

The

calculated average annual demands for each node were then entered into the computer
model. The model software allows the demands that are entered to be multiplied by
the peaking factors listed in Table 3 so demand values need only be entered once.
Data sets for existing and ultimate demands are kept separately within the model.
When the model is run the software displays a summary of the total system demand,
which allows a final comparison and verification with the values in Table A-1.
Fire Flow Analysis
The model software has the capability to simultaneously calculate the system pressures
for a fire flow demand at any pipe junction. This tool allows the entire system to be
analyzed for low pressure during fire flow demands versus guessing where pressures
might be low and applying the fire flow demand at or near that location.

After

identifying the areas where pressures are low, fire flow demands were placed at those
specific locations, the system was analyzed, and pressure contour maps were plotted.
Recommendations for infrastructure improvements to the water system were based on
the lowest pressures that occur from either maximum hour demands or maximum day
demands plus a fire flow.
Results (Existing System)
Model runs verified that the existing distribution system is capable of meeting current
maximum hour demands (MHD).

The Sports Complex pumps must be operating in

order to maintain pressures in the 45 to 70 psi range with MHD. Current maximum day
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demands (MDD) are approximately 7.7-million gallons (5,358 gpm), which is well within
the daily production capacity of Cement Hill Water Treatment Plant (CHWTP).

The

SSWA Board has indicated the water system's capacity should include a safety factor for
delivering approximately 15% more than the anticipated peak demands. The existing
distribution system can maintain pressures between 45 and 63 psi at MHD plus 15%.
However, the existing CHWTP capacity of 8.5 million gallons per day (MGD) is slightly
less than MDD plus 15%, which is about 8.9 MGD. Figure 6 is a pressure contour map
of Service Area 1 at existing MHD plus 15%.
The Sports Complex pumps must operate during peak hour demands in order to keep
the overall system pressures within a range of about 45 to 63 psi. Therefore, to avoid
low system pressures it is critical that the controls for the Sports Complex pumps are
set to bring the pumps on line during peak periods. Peak hour model runs with the
Sports Complex pumps turned off resulted in pressures as low as 27 psi in high
elevation areas such as Peterson Ranch.
The pressure reducing valve (PRV) setting for the Gregory Hill Tank (GHT) pipeline has
a significant affect on the flow that can be delivered from GHT and the degree to which
that storage is utilized. The other PRV's off the high pressure pipeline have site specific
settings that range from about 50 to 57 psi. If the Gregory Hill PRV is set 5 psi higher
(62 psi) than the other PRV's, more flow can be drawn from GHT. With MHD plus 15%
and a higher PRV setting, about 450 gpm more can be provided from GHT than with a
PRV setting of 57 psi. At moderate demands when the Sports Complex pumps are off,
flow would continue to be drawn from GHT instead of the PRV completely closing at the
lower setting. Although this modification would not eliminate the aforementioned water
quality issues at GHT and Suisun Valley, it should improve circulation and reduce the
water age in GHT. Model runs at low demands indicated that a higher Gregory Hill PRV
setting would not result in excessively high pressures in Old Town. The highest model
pressure noted in Old Town was about 67 psi.
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The existing system is capable of providing a total 3,500 gpm fire flow using two nodes
in all but three areas: Lawler Ranch, southeast Old Town, and southwest Old Town.
The available fire flow at these locations is 2,400 gpm or more. To increase the total
fire flow capacity up to 3,500 gpm or more at Lawler Ranch would require an additional
12-inch pipeline across Highway 12 to connect the east side of Lawler Ranch to the
south end of the 18-inch high pressure pipeline. Operation of the existing Corp Yard
pump improves the fire flow capacity in Old Town, but not enough to meet the 3,500
gpm criteria at all locations. Replacement of the existing Corp Yard facilities with a new
Railroad Avenue tank and booster facility would further improve Old Town fire flow
capacity, but to meet a total 3,500 gpm criteria would require larger or parallel pipelines
to be added in parts of Old Town. The southwest corner of Old Town has the lowest
fire flow capacity. A fire flow of about 2,400 gpm could be provided to this location
without any improvements to the system.

Figure 7 is a pressure contour map of

Service Area 1 under this scenario.
Results (Ultimate Buildout)
A 24-hour peak day demand pattern was calculated to analyze the water system
hydraulics and tank storage. The pattern assumes MHD occurs from 7 to 8 am and 6 to
7 pm. Demand during the hour before and the hour after each maximum hour was
assumed to be 75% of MHD. All other hours were assumed to have a uniform demand
such that the total daily demand is equal to the MDD.
At ultimate buildout the existing system would be capable of maintaining pressures
between about 43 and 63 psi throughout a peak day. Since the CHWTP capacity is less
than the daily demands at ultimate buildout, the system would run out of storage after
several consecutive peak days.
An alternative to enlarging the capacity of CHWTP would be to add one or more
peaking connections to the City of Fairfield's water system.

These connections are

discussed in more detail later in the report under FUTURE WATER SUPPLY & STORAGE
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FACILITIES. A 500 gpm connection was added to the model at GHT. This connection
plus the existing CHWTP would have capacity to meet the peak day demand of 9.3
MGD at ultimate buildout.

However, due to the system hydraulics there would not be

enough flow from GHT to utilize the Fairfield connection throughout the day, and the
other tanks in the system would eventually run out of storage following several
consecutive peak days.

Increasing the Gregory Hill PRV setting from 62 to 63 psi

allowed more flow from GHT during off-peak hours so the Fairfield connection could
remain open throughout the day and system storage could be maintained over
consecutive peak days. This analysis indicates that with fine tuning of the Gregory Hill
PRV, the system could meet ultimate peak demands using only one (1) Fairfield
connection at GHT, but no additional safety factor flow would be provided.
To provide peak day demands plus a 15% safety factor would require additional
connections to Fairfield's water system or enlargement of CHWTP.

A 1000 gpm

connection was added to the model near the intersection of Clay Bank Road and
Railroad Avenue. The two Fairfield connections plus the existing CHWTP would have
capacity to meet a peak day plus 15% demand of 10.7 MGD. Both connections would
need to remain open throughout the day. System pressures for this model scenario
ranged from 43 to 68 psi throughout the day. Figure 8 is a pressure contour map of
Service Area 1 at ultimate buildout with MHD plus 15% and the Fairfield connections.
Fire flow model results at ultimate buildout were similar to the results of the existing
system.

Even with the proposed Fairfield connections Lawler Ranch, southeast Old

Town, and southwest Old Town cannot provide a 3,500 gpm fire flow. Adding the
aforementioned 12-inch pipeline across Highway 12 increases the available fire flow to
3,500 gpm or more at Lawler Ranch. Replacement of the existing Corp Yard facilities
with a new Railroad Avenue tank and booster facility improves Old Town fire flow
capacity, but not enough to meet the 3,500 gpm criteria at all locations. A fire flow of
about 2,400 gpm could be provided to the southwest corner of Old Town. Fire flow
capacities at other locations within Old Town would range between 2,400 gpm and
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3,500 gpm or more. Figure 9 is a pressure contour map of Service Area 1 with the
proposed improvements at ultimate buildout and a fire flow of 2,400 gpm at the
southwest corner of Old Town.

FUTURE WATER SUPPLY & STORAGE FACILITIES
Storage Tanks
The location of existing and proposed future water storage facilities are indicated on
Figure 5. Following is a list of the existing and recommended future water storage tank
capacities which would provide approximately one day of storage at maximum day
demands:
Cement Hill Tank No. 2
Future Cement Hill Tank
Sports Complex Tank
Gregory Hill Tank
Future Railroad Avenue Tank

2,000,000
2,000,000
1,500,000
2,000,000
1,500,000

gallons
gallons
gallons
gallons
gallons

Future Total Capacity

9,000,000 gallons

Fairfield Connections
The current combined capacity of Cement Hill Water Treatment Plant (CHWTP) No. 1
and 2 is approximately 8.5 MGD. Based on the ultimate maximum day demand listed in
Table 3 of 6,470 gpm (9.3 MGD), there will be a need to increase the future SSWA
treated water supply to meet peak day demands. One option to provide this supply is
to add connections to Fairfield's water system. SSWA staff have been negotiating over
the past 4 years with the City of Fairfield to determine the feasibility of installing
additional connections between Fairfield and Suisun City to help meet SSWA’s ultimate
future water system demands.

The proposal under discussion is to install direct

connections from the City of Fairfield near the Gregory Hill Tank and along the future
Cross Town Pipeline to deliver Fairfield water into the SSWA water system.

One

advantage of these connections is that the design and construction period would be
relatively short compared to the time needed to construct a new treatment plant or
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enlarge the existing CHWTP. Assuming a 15% safety factor the ultimate maximum day
demand would be 10.7 MGD. With this safety factor an additional treated water supply
of approximately 2.2 MGD (10.7 – 8.5 MGD) would be required. Fairfield has indicated
the static pressure in the Fairfield Cross Town Pipeline will be approximately 80-85 psi
and when the North Bay Regional Water Treatment Plant pumps are operating the
pipeline pressure will be 105 psi. If the connections to the Cross Town Pipeline require
the installation of backflow preventers the available pressure into SSWA's system could
be as low as 65 psi. Since the SSWA pressure reducing valves (PRV's) between the
existing 18-inch high pressure pipeline and the distribution system are set at 57 psi, the
available pressure from the Cross Town Pipeline should be adequate for connections
downstream of the PRV's. A connection to Fairfield's water system at Gregory Hill Tank
(GHT) would require a pump station. These details would need to be verified during
the final design of the connections.
A 500 gpm connection along Waterman Boulevard below the GHT would allow direct
delivery of additional water supplies to the tank. If the Waterman Boulevard connection
is implemented operational flows from GHT into Suisun City could be increased thereby
allowing more rapid turn over of water stored in the tank and the Gregory Hill Pipeline.
This change in operation would reduce the age of the water and the formation of
disinfection byproducts in the tank and presumably in the Suisun Valley pipeline. GHT
would be able to operate, as originally designed, to provide a usable storage supply for
both SSWA Area 1 and Area 2.
An additional 1,000 gpm connection to the Fairfield Cross Town Pipeline would increase
the total available water supplies enough to meet ultimate buildout demands for SSWA.
The proposed Cross Town Pipeline will run along Railroad Avenue within Suisun City
limits from East Tabor Avenue down to approximately Marina Boulevard where it will
cross the railroad tracks into Fairfield and then continue southwesterly to Cordelia. The
nearest possible connection points along the pipeline would be between East Tabor
Avenue and the Gregory Hill Pipeline crossing of Highway 12.
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Cement Hill Water Treatment Plant Improvements
An option to the installation of additional Fairfield Connections along the Fairfield Cross
Town Pipeline would be making modifications to the CHWTP to increase its current 8.5
MGD capacity to approximately 10.0 MGD. Increased capacity at CHWTP alone would
not improve the operation and water quality issues at GHT. Therefore, modifications to
CHWTP would be in addition to a 500 gpm Fairfield connection at GHT.
Distribution System Pipeline Improvements
The current recommended distribution system pipeline improvements include a 12-inch
connection across Highway 12 to the east side of Lawler Ranch, and 12-inch pipelines
to connect the proposed Railroad Avenue tank and booster facility to the existing
distribution system. Based on the hydraulic model results included in this report, these
pipeline improvements are only needed to improve fire flow capacity in Lawler Ranch
and the Old Town area of Suisun City. As noted previously, the added connection to
Lawler Ranch would allow all of Lawler Ranch to meet the desired fire flow criteria. The
Railroad Avenue facilities would improve the fire flow available to Old Town but would
not meet the maximum fire flow of 3,500 gpm at all locations. To meet this fire flow at
all locations would require replacing existing pipelines or adding parallel pipes in parts
of Old Town, which is considered infeasible until rehabilitation or replacement of the
Old Town pipes is needed at the end of their useful lives. It should be noted that the
minimum fire flow of 2,400 gpm that is available to Old Town does meet the minimum
fire flow criteria reviewed with the Suisun City Fire Department.
Recommendations
Due to the economic slowdown over the past four years there has been minimal growth
in Suisun. Actual demands are currently less than had been anticipated in planning
studies conducted in the mid 1990's and early 2000's. The State of California has also
mandated that cities implement a 20% reduction in water use by 2020 through
conservation measures, so the demand per capita may actually decrease in the coming
years. These factors indicate that an immediate increase in water supply capacity is not
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critical.

Based on the findings of this report a recommended priority for system

improvements is proposed as follows:


New Cement Hill Tank and Rehabilitation of Cement Hill Tank No. 2
As noted earlier in this report, Cement Hill Tank No. 2 is in need of recoating and
continues to deteriorate the longer the recoating is delayed. In order to maintain
the current operation of CHWTP and the distribution system, storage will be
provided by a new Cement Hill tank, located adjacent to the existing tank, while the
old tank is repaired and recoated. After the new tank is constructed and the old
tank is recoated and placed back in service, the total system storage will be
increased by 2-million gallons. Although construction of the new Cement Hill tank
will not increase the water supplies available to the system, it will extend the
number of consecutive peak days the system could provide water if there were no
further improvements to the system at ultimate buildout.

Based on these

considerations the first recommended improvement is construction of the new
Cement Hill Tank. Estimates of cost for this work are included in Table 4.


Fairfield Water Supply Connection At GHT
The next recommended improvement would be the 500 gpm connection to
Fairfield's system at GHT. The connection will require installation of a pump station
for delivery of the water supply up to the GHT.

The connection will improve

operation of GHT, and water quality in the tank and Suisun Valley Pipeline. Finally,
the connection would provide 0.7 of the 2.2 MGD increase in total supplies needed
to meet ultimate peak day demands plus 15%. Included in Table 4 is an estimate
of cost for this work.


Walters Road Pipeline Extension Across Highway 12 to Lawler Ranch



Replacement of Corporation Yard Tank with New Railroad Avenue Tank and Pipeline
Connections

SSWA System Design Review

22

December 2012

The additional pipeline connection across Highway 12 to Lawler Ranch and
replacement of the Corp Yard facilities with the proposed Railroad Avenue facilities
would primarily benefit fire flow capacity in Lawler Ranch and Old Town.
Replacement of the Corp Yard tank with a new Railroad Avenue tank would also
eliminate an antiquated facility and increase the total system storage to 9.0 million
gallons or approximately one peak day's demands (assuming prior construction of
the new Cement Hill tank).

Completion of these improvements is recommended

after completion of the new Cement Hill tank and the Fairfield connection at GHT.
Estimates of cost for this work are provided in Table 5.


Additional Fairfield Connection from Cross Town Pipeline
A 1000 gpm Fairfield connection from their proposed Cross Town Pipeline would be
the next recommended improvement. If demands were to increase sharply in the
next few years, this connection could be scheduled ahead of the new Railroad
Avenue facilities. This second Fairfield connection would provide the final 1.5 MGD
increase in supplies needed to meet ultimate peak day demands plus 15%.
Connections to Fairfield are recommended in lieu of the proposed enlargement to
CHWTP or a new Gregory Hill water treatment plant for the following reasons: (1)
The connections can be implemented much more quickly than treatment plant
modifications. (2) There would not be any disruption to existing operation of the
treatment plant as there might be with enlargement of the treatment plant. (3) The
connections would provide redundancy that would not be available if all supplies are
coming from a single treatment plant. And (4) the connections would provide water
treatment and delivery of a portion of SSWA's 1,300 acre feet per year State Water
Project allocation. It should also be noted that two (or more) smaller connections to
the Cross Town Pipeline could be implemented versus one 1000 gpm connection so
the connections could be phased in, as needed, to meet future demands and to
minimize the connection fees and daily service charges. If for some reason final
negotiations for the Fairfield connections are unsuccessful, enlargement of CHWTP
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to 10.0 MGD would be the recommended alternative. An estimate of cost for a 1000
gpm connection from Fairfield's Cross Town Pipeline is included in Table 5.
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Table 4
SUISUN-SOLANO WATER AUTHORITY - COST ESTIMATES
NEW CEMENT HILL WELDED STEEL WATER STORAGE TANK
DESCRIPTION OF WORK
1. Furnish and Install (F&I) 2 MG welded steel water storage tank
2. F&I Site work
SUB-TOTAL

AMOUNT
$850,000
$1,280,000
$2,130,000

Contingencies & Incidentals

$590,000

TOTAL COST

$2,720,000

NEW CEMENT HILL PRESTRESSED CONCRETE WATER STORAGE TANK
DESCRIPTION OF WORK

AMOUNT

1. F&I 2 MG prestressed concrete water storage tank

$1,500,000

2. F&I Site work
SUB-TOTAL

$705,000
$2,205,000

Contingencies & Incidentals

$635,000

TOTAL COST

$2,840,000

RECOAT EXISTING CEMENT HILL WATER STORAGE TANK
DESCRIPTION OF WORK
1. Tank surface preparation & recoating

AMOUNT
$390,000

2. Anode replacement

$15,000

SUB-TOTAL

$405,000

Contingencies & Incidentals (30%)

$125,000

TOTAL COST

$530,000

500 GPM FAIRFIELD SUPPLY CONNECTION TO GREGORY HILL TANK
DESCRIPTION OF WORK
1. F&I 8" Pipe connection in Waterman Blvd.

AMOUNT
$7,000

2. F&I 8" Pressure pipeline to pumping plant (400 ft +/-)

$36,000

3. F&I Backflow preventer & 4" turbine meter

$19,000

4. F&I Booster pump station

$158,000

5. F&I Final connection at tank
SUB-TOTAL

$4,000
$224,000

Contingencies & Incidentals (40%)

$86,000

TOTAL COST *

$310,000

* Not including City of Fairfield connection fee.
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Table 5
SUISUN-SOLANO WATER AUTHORITY - COST ESTIMATES
WALTERS ROAD PIPELINE EXTENSION ACROSS HIGHWAY 12 TO LAWLER RANCH
DESCRIPTION OF WORK
1. F&I 12" Pressure pipeline (1500 ft +/-)

AMOUNT
$105,000

2. F&I Valves and connections

$20,000

3. F&I Highway crossing

$54,000

4. F&I Pressure reducing station

$43,000

5. F&I Street paving
SUB-TOTAL

$28,000
$250,000

Contingencies & Incidentals (40%)

$100,000

TOTAL COST

$350,000

RAILROAD AVENUE WATER STORAGE TANK AND BOOSTER PUMP STATION
DESCRIPTION OF WORK
1. Furnish and Install (F&I) 1.5 MG Welded steel water storage tank
2. F&I Site work, 3,000 gpm pump station, electrical & emerg. generator

AMOUNT
$750,000
$1,405,000

3. F&I 12" Pressure pipeline connections (1900 ft +/-)

$133,000

4. Demolition of existing Corporation Yard Tank and Booster Station

$150,000

SUB-TOTAL
Contingencies & Incidentals (30%)

$2,438,000
$732,000

TOTAL COST

$3,170,000

1,000 GPM FAIRFIELD SUPPLY CONNECTION FROM CROSS TOWN PIPELINE
DESCRIPTION OF WORK

AMOUNT

1. F&I Backflow preventer, meter & vault

$50,000

2. F&I Butterfly valves & system connections

$26,000

3. F&I 10" Pressure pipe

$5,000

4. F&I Street paving
SUB-TOTAL

$2,000
$83,000

Contingencies & Incidentals (40%)

$33,000

TOTAL COST *

$116,000

* Not including City of Fairfield connection fee.
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APPENDIX A

TABLE A-1

SUISUN - SOLANO WATER AUTHORITY
Estimated Ultimate Water Demand At Buildout
RESIDENTIAL USAGE
Low Density (LD) Units/Acre
Medium Density (MD) Units/Acre
Multi-Family (MF) Units/Acre
Persons/Unit
Annual Aver. Water Consumption (AAWC)

APARTMENT USAGE

-

AAWC

High Density (HD) Units/Acre

TOLENAS AREA USAGE SUISUN VALLEY AREA USAGE

-

AAWC
AAWC
ANNUAL AVERAGE
MAXIMUM MONTH
MAXIMUM DAY
MAXIMUM HOUR

AREA NAME OR NUMBER

ACREAGE
(acres)

Montebella Vista
1. Existing Residential
2. Existing Park
Area A - East and South of Montebella Vista
1. Existing Commercial
2. Existing Sports Complex
3. Future Commercial
4. Future Sports Complex
Area B - South of Scandia Road and North of Hwy 12
1. Future Commercial
2. Future Light Industrial Wharehousing

SSWA System Design Review

units/acre
gpcd
gpcd

2,158

MAXIMUM MAXIMUM
DAY
HOUR
(gpm)
(gpm)

284
12

345
15

611
26

9.20
40.00
81.90
39.00

9.2
52.0
81.9
50.7

15
82
129
80

18
100
157
97

31
177
278
172

94.00
125.00

94.0
87.5

149
138

180
168

320
298

10.50
8.50

Area E - South of Bella Vista Drive Alignment, South of
Drainage Channel, North of Hwy 12 & East of
Sunset Avenue
1. Existing Residential
2. Existing Apartments
3. Existing Commercial Area
4. Existing Suisun Elementary School
5. Existing Park near School
6. Future Commercial

gpcd
gpcd

179.8
7.6

Peterson Ranch
1. Existing Residential
2. Existing Park
3. Future Commercial

Area D - North of Bella Vista Drive Alignment, South of
Southern Pacific Railroad & West of Storm Drain
Channel near Humphrey Drive
1. Existing Residential
2. Existing Apartments
3. Existing Commercial
4. Future Residential (MD)
5. Future Commercial

units/acre
persons/unit

1.0
1.58
1.92
3.4
ANNUAL MAXIMUM
UNITS POPULATION AVERAGE
MONTH
(lots)
(gpm)
(gpm)
685

14.00

Area C - South of Bella Vista Drive, West of Walters Road,
East of Drainage Channel & North of Hwy 12
1. Existing Residential
2. Existing School
3. Existing Park

SCHOOL & PUBLIC FACILITIES USAGE
AAWC
1.1 gpm/acre
PARK & SPORT COMPLEX USAGE
AAWC
1.3 gpm/acre
COMMERCIAL USAGE
AAWC
1.0 gpm/acre
LIGHT INDUSTRIAL
AAWC
0.7 gpm/acre

units/acre
units/acre

5.87

Lawler Ranch
1. Existing Residential
2. Existing Park

NW Tolenas Area
1. Existing Commercial
2. Future Residential
3. Future Commercial

5.50
10.50
15.00
3.15
120.0
85.0
22.00
160.0
220.0

1,199

3,777

314.8
18.2

497
29

604
35

1,070
62

551

1,736

144.7
13.7
8.5

229
22
13

278
26
16

492
46
29

75

236

3.9
19.7
2.4

6
31
4

7
38
5

13
67
8

1,973

6,215

517.9
7.3
6.5

818
11
10

994
14
12

1,761
25
22

576
153

1,814
482

120

378

151.2
28.5
28.5
31.5
12.1

239
45
45
50
19

290
55
55
60
23

514
97
97
107
41

1,085
475

3,418
1,496

284.8
88.3
24.8
8.1
12.7
4.0

450
140
39
13
20
6

547
170
48
16
24
8

968
300
84
28
43
14

3.9
2.4

6.6
5.0

28.50
11.4
12.10

24.8
7.4
9.8
4.0
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TABLE A-1

SUISUN - SOLANO WATER AUTHORITY
Estimated Ultimate Water Demand At Buildout
RESIDENTIAL USAGE
Low Density (LD) Units/Acre
Medium Density (MD) Units/Acre
Multi-Family (MF) Units/Acre
Persons/Unit
Annual Aver. Water Consumption (AAWC)

APARTMENT USAGE

-

AAWC

High Density (HD) Units/Acre

TOLENAS AREA USAGE SUISUN VALLEY AREA USAGE

-

AAWC
AAWC
ANNUAL AVERAGE
MAXIMUM MONTH
MAXIMUM DAY
MAXIMUM HOUR

AREA NAME OR NUMBER

ACREAGE
(acres)
Area F - South of Hwy 12, West of Drainage Channel
& East of Grizzly Island Road
1. Existing Residential
2. Existing Residential (MD)
4.3
3. Existing Commercial
6.0
4. Existing School
10.8
5. Future Commercial
16.2
Area G - North of Hwy 12, West of Sunset Avenue &
South of Southern Pacific Railroad
1. Existing Residential
2. Existing Residential (MD)
3. Existing Apartment
4. Existing Commercial
5. Existing Park
6. Future Residential (MD)
7. Future Commercial
Area H - Old Town Suisun Area
1. Existing Residential
2. Existing Apartments
3. Existing Residential (MD)
4. Existing Residential (LD)
5. Existing Commercial
6. Existing Schools & Public Facilities
7. Existing Park
8. Future Apartments
9. Future Residential (MD)
10. Future Residential (LD)
11. Future Commercial
12. Future Commercial (Gateway Gentry)
TOTAL FOR SUISUN CITY

4.6
25.13
10.01

5.50
10.50
15.00
3.15
120.0
85.0
22.00
160.0
220.0

units/acre
persons/unit
gpcd
gpcd
units/acre
gpcd
gpcd

1.0
1.58
1.92
3.4
ANNUAL MAXIMUM
UNITS POPULATION AVERAGE
MONTH
(lots)
(gpm)
(gpm)

MAXIMUM MAXIMUM
DAY
HOUR
(gpm)
(gpm)

61
45

192
142

16.0
11.8
6.0
11.9
16.2

25
19
9
19
26

31
23
12
23
31

54
40
20
40
55

1,188
37
101

3,742
117
318

35

110

311.8
9.8
18.8
25.1
13.0
9.2
46.8

493
15
30
40
21
14
74

599
19
36
48
25
18
90

1,060
33
64
85
44
31
159

617
286
204
88

1,944
901
643
277

48
49
58

151
154
183

162.0
53.2
53.6
23.1
55.6
34.9
0.7
8.9
12.8
15.3
22.3
54.0

256
84
85
36
88
55
1
14
20
24
35
85

311
102
103
44
107
67
1
17
25
29
43
104

551
181
182
78
189
119
2
30
44
52
76
184

9,709

30,584

3,287

5,194

6,312

11,177

200
26

630
82

70.0
12.5

111
20

134
24

238
43

9,935

31,296

3,370

5,324

6,470

11,458

46.80

55.60
31.70
0.50
2.20
10.50
22.30
54.00

Tolenas Area
Suisun Valley Area

TOTAL FOR SUISUN - SOLANO
WATER AUTHORITY (SSWA)

SCHOOL & PUBLIC FACILITIES USAGE
AAWC
1.1 gpm/acre
PARK & SPORT COMPLEX USAGE
AAWC
1.3 gpm/acre
COMMERCIAL USAGE
AAWC
1.0 gpm/acre
LIGHT INDUSTRIAL
AAWC
0.7 gpm/acre

units/acre
units/acre

ESTIMATED ANNUAL AVERAGE FLOW = 3,370 gpm = 5,436 AF Annual Demand
SAY REQUIRED ANNUAL DEMAND = 5,500 AF
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