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Executive Summary 
The City of Brentwood last updated the Water Master Plan in 2006.  The 2006 report was an update of 
a previous 2003 Water Master Plan.  The 2006 Water Master Plan was based upon a computerized 
water model with new demand allocations for the ‘build out’ of the City water system, up to the limits 
of the 2006 City General Plan.  No evaluation of the existing water system was conducted at that time.  
The 2006 Water Model and Analysis was evaluated under the following criteria: 

·  A total, system-wide maximum day build out of 41 MGD based on the City’s adopted 2001 
General Plan 

·  A maximum day peaking factor of 2.1 

·  A peaking hour factor of 4.0 times the average day demand. 

The purpose of this water model update was to conduct an existing system water model simulation, to 
determine immediate capital improvement needs, to analyze a future system build out to the limits of the 
City’s General Plan and to evaluate the locations and costs for all future water system requirements. 

Citing the 2006 Water Master Plan, the following recommendations and the subsequent execution of 
said recommendations were referenced. 

Conclusions of the 2006 Water Master Plan 

·  Total Buildout of the water system is expected to be 41 mgd on a maximum day.  Supply would 
be provided by the following: 

o 30 mgd from a new water treatment plant. 

o 6 mgd from the Randall Bold Water Treatment Plan. 

o 6 mgd from existing city wells. 

·  Pumps and motors on all existing wells will need to be upgraded to provide higher flows for 
higher headlosses. 

·  Surface water storage will need to increase from 10.8 million gallons to 33.8 million gallons 
(+313%), an increase of 23.0 million gallons. 

·  New pump (booster) stations will be required at all future, at-grade water storage reservoirs. 

·  The City's existing water lines are adequately sized to provide service at full build-out of the 
water system. 

·  Fire flows could not be achieved at 69 locations.  However, the location of these deficiencies 
were not provided within the report. 
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Conclusions of the 2017 Water Master Plan 

Existing Water System: 

·  The current population of Brentwood is approximately 58,500 citizens. 

·  Recent drought prevention methodologies employed by the City reduced average, per capita 
consumption from a high of 228 gpcd in FY 2006 to 110 gpcd in FY 2015. 

·  Significant fluctuations in consumption complicates water demand projections; however, a 
master planning value of 180 gpcd was established for all existing and future facilities. 

·  The City currently has a master planned average day demand of 10.5 mgd and a master planned 
maximum day demand of 17 mgd.  A peaking factor of 1.8 was utilized for all existing and 
future facilities. 

·  The City water system is well planned with redundant flow paths.  Sufficient water supply, 
storage and pumping are present to serve both the current average day and maximum day 
demands. 

·  Other than a few localized pipe upgrades, the only major concern is the interconnection between 
the eastern and western portions of Zone 2.  Without more interconnection, the northern and 
western portions of Zone 2 do not sufficiently benefit from Pump Station 2.3 and Reservoir 2.3. 

·  Fire flow simulations show no present deficiencies in providing adequate fire flows to all points 
in the water distribution system.  As the model only analyzed 6" and larger pipe, this does not 
mean a problem could exist with a 4" fire lateral or partially closed water valve during a fire 
event. 

Future (General Plan) Water System: 

·  The population of the City of Brentwood to approximately 92,500 citizens. 

·  The future average day demand will increase to 17 mgd while the future maximum day demand 
will increase to 31 mgd.  This value is approximately 10 mgd less than the maximum day 
demand evaluated in the 2006 Water Master Plan. 

·  Overall System Improvements: 

o Phase II City of Brentwood Water Treatment Plant expansion to 30 mgd. 

·  Zone 1 improvements: 

o One (1) new 4 MG reservoir and 32,000 linear feet of master backbone infrastructure. 

·  Zone 2&3 improvements: 

o One (1) new 3 MG reservoir, a new 6.5 mgd booster pump station and 21,000 linear 
feet of master backbone infrastructure. 

Overall, the City of Brentwood has a well designed, operated and maintained water distribution system.  
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1.1 Background and Purpose 
The City of Brentwood (City) is located in eastern Contra Costa County, approximately 50 miles east of 
San Francisco, California.  Incorporated in 1948, the City had a 2000 census population of 23,265 and a 
2010 census population of 52,193 (+224%).  While population increases were dramatic at the turn of the 
century, growth rates over the last decade have remained relatively constant of around 1,500 to 2,000 
citizens per year (see Figure1). 

 
Figure 1 - City of Brentwood Population (By Year) 

The purpose of the hydraulic water model and master plan is to determine the current operational 
condition of the existing hydraulic network and to ascertain the various water infrastructure needs in 
serving a 'full build' general plan that is expected to see the City grow from a present value of 6,279 acres 
to 12,037 acres (not taking into account an additional 12,081 acres for Agricultural Conservation or 
3,012 for a new Regional Park).  While the increase in developable is land is approximately +92%, the 
most recent general plan anticipates the city population to grow to approximately 92,500 citizens 
(+57%). 

The goal of this master plan is to determine if any deficiencies exist in the current water distribution 
system and then to ascertain which facilities should be constructed as mitigation.  The second goal of this 
master plan is to model the ultimate boundaries of the city's general plan and the determine which 
facilities will be required to service future growth in the years to come. 

Chapter 1 
Background and Purpose 
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1.2 Design Criteria 
The water system will be evaluated per the design criteria as provided in Table 1.  Of particular note is 
the 'System Storage' requirement regarding emergency, fire and operational storage.  This criteria was 
taken from the 2006 Water Master Plan and is further discussed in Section 2.1.1 and Section 4.1.1 of this 
report. 

 

 
Table 1 - Water System Design Criteria 
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2.1 Existing System 
The City of Brentwood water distribution network is a multi-pressure zone system.  Shown in Figure 2, 
Zone 1 is the largest zone and is relatively flat with elevations ranging from 44' to 200' AMSL.  All 
sources of water (8 wells + Water treatment plants) for the City are fed into Zone 1.  At present, only 5 
of the 8 wells are operational.  Zone 2 is a pumped zone that draws the entirety of its water from Zone 1.  
Elevations within this zone range from range from 104' to 300' AMSL.  Zone 3 is comprised of three 
separate pressure zones (North, Central, and South).  Each of these zones is a closed pressure zone and 
are fed directly from Zone 2.  Table 2 was created from the hydraulic computer model to illustrate the 
proportionality of analysis nodes within the water distribution network.  Note that the majority of the 
water demand resides in Pressure Zone 1. 

 
Table 2 - Water Model Nodes (By Pressure Zone) 

2.1.1 Water Storage 

Water storage consists of operational, emergency and fire demand.  Zone 1 contains three (3) storage 
reservoirs with a combined 10.8 million gallons.  Zone 2 contains three (3) storage reservoirs with a 
combined 8.0 million gallons.  Zone 3 consists of three separate pressure zones that are pumped directly 
from Zone 2.  There is one pump station with multiple pumps and backup power for each of the three 
pressure zones within Zone 3. 

 
Table 3 - Existing Water System Storage and Deficiency 

Chapter 2 
System Data Collection 
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Figure 2 - City of Brentwood Pressure Zones and Vacant Land Uses 
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As provided in Table 3, approximately 65% of the total water system demand lies within Zone 1 while 
35% resides within Zones 2 and 3.  Water storage requirements for the City of Brentwood are as follows: 

·  Operational Storage - 25% of maximum day demand 

·  Emergency Storage - 50% of maximum day demand 

·  Fire Storage - 4 hours of 4,000 gpm (960,000 gallons) 

Applying these requirements to a current Maximum Day Demand of approximately 18.9 mgd shows that 
Zone 1 has a surplus of 0.64 mg (10.8 provided vs. 10.16 required) while Zones 2 and 3 have a surplus of 
2.08 mg (8.0 provided vs. 5.92 required).  However, it is worth noting that the construction of additional 
storage will be required in the near future to accommodate anticipated growth within the City of 
Brentwood. 

2.1.2 Pipe Network 

Table 4 shows the overall lengths and sizes of pipe within each pressure zone.  Using an effective 
replacement cost for each pipe diameter, the City has approximately $194 million in existing pipeline 
infrastructure contained within 1.3 million linear feet of pipe.  Once again, note that the majority of the 
entire water system lies within Pressure Zone 1.  Lastly (and for informational purposes only) the City has 
about 8 million gallons of water stored within the water distribution system at any given time. 

 
Table 4 - Existing Water Distribution Pipes (By Pressure Zone) 

2.1.3 Wells and Pump Stations 

The wells and pump stations provide supply for the City of Brentwood.  Shown in Table 5, the overall 
performance of the currently operational well system is approximately 5,000 gpm (~7 mgd).  Wells #11, 
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#12 and #13 are currently off line due to various operational issues.  As this table additionally shows, 
system wells and pump controls are regulated by water levels in Reservoir 1.1, Reservoir 2.1 and 
Reservoir 2.3.  The pumps at Pump Station 1.1 are controlled by the operator of the water treatment 
plant and will vary by time of day and season.  As of the writing of this report (Spring 2017), the water 
treatment plant is operated during daytime hours and is used to fill all tanks in the system which have 
drained during the evening, night time and early morning hours. 

 

 
Table 5 - Existing Water System Logic Controls 

All surface water for the system is supplied by Pump Station 1.1.  This station is outfitted with three 
pumps with a total operational capacity of 24,600 gpm (35 mgd).  The total existing water supply 
pumping capacity of Pump Station 1.1 plus the existing operational well field (5 wells @ 7mgd) is 
approximately 42 mgd. 

2.1.4 Pressure Reducing Stations 

The City has 6 pressure reducing stations, two (2) of which have multiple pressure reducing valves.  As 
shown in Table 6, Stations #1 and #2 are designed to provide service flows from Zone 2 and into Zone 1 
while Stations #3 through #6 were constructed as emergency pressure relief in each (North, Central, 
South) pumped zone of Zone 3. 

The Balfour and the Sand Creek reducing stations are being used to provide optimal service pressures to 
the Apple Hill and the Somerset developments.  Given the topography of these two developments, 
adequate service pressures could not be achieved solely by Zone 1.  Further evaluation of the ground 
elevations and piping network within these two developments show that this area could become its own 
pressure zone.  This option is further discussed in the Maximum Day Analysis section of this report. 
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Table 6 - Existing Water System Pressure Reducing Valves 

2.1.5 Water Treatment 

The City of Brentwood retains surface water rights from the Sacramento and San Joaquin Delta whereby 
surface water is extracted and delivered to either the City of Brentwood Water Treatment Plant and/or 
the Randall Bold Water Treatment Plant.  The current capacities of the treatment plants are as follows: 

·  City of Brentwood Water Treatment Plant = 15 mgd. 

·  Randall Bold Water Treatment Plant = 6 mgd. 

Both the City of Brentwood Water Treatment Plant and the Randall Bold Water Treatment Plant 
discharge treated water into a wet well, adjacent to Pump Station 1.1.  The total combined supply from 
both treatment plants is approximately 21 mgd.  The difference between the current operational capacity 
of Pump Station 1.1 (35 mgd) and treatment plant capacity of the two plants (21 mgd) is 14 mgd. 

2.1.6 Water Supply 

A total, maximum day water supply of 28.2 mgd is available to the City from both the existing well field 
(~7 mgd) and the surface water treatment plants (21 mgd).  Using a straight line approximation for 
population growth against the present demand of 180 gpcd, the current source of water is theoretically 
sufficient to a population of approximately 82,500 citizens.  Using a growth rate of 2,500 citizens per 
year against a present day population of 58,784 citizens, the current water supply is expected to be 
sufficient until the year 2027.  After this time frame, the City will need to provide additional supply via an 
expansion of the City of Brentwood Water Treatment Plant. 

2.1.7 SCADA 

The City of Brentwood has constructed an advanced Supervisory Control and Data Acquisition 
(SCADA) system to assist in management and control of the water system.  The SCADA system is 
capable of gathering and recording system data in order to quickly evaluate and mitigate any mechanical 
and/or operational malfunctions within the water distribution system.  Information from the SCADA 
system was instrumental in the creation of this Water Master Plan. 

2.2 Existing System Demands 

According to SCADA and other data provided by City staff, the City of Brentwood has experienced 
significant swings in water consumption over the past decade.  Over the last three years in particular, 
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proactive measures by the City due to the prolonged drought have caused daily gallon per capita per day 
(gpcd) consumption to plummet from roughly 190 gpcd to approximately 110 gpcd (-43%, see Table 7). 

 
Table 7 - Monthly, Annual and Per Capita Water Consumption 

The presence of the drought, combined with the proactive measures taken by the City of Brentwood 
further complicate the evaluation of a 'typical' average day with regards to water demand.  In looking at 
the data, the average day consumption (by population) began to fall between 2009 (209 gpcd) and 2010 
(184 gpcd).  The City appeared to stabilize water consumption to an average around 185 gpcd until 2014 
where it dropped once again to a rate of 115 gpcd.  This amounts to a per capita reduction of nearly 50% 
over a 9 year span (see Figure 3). 

It is uncertain what the long term effects of the drought will have on the citizens of Brentwood.  Will 
consumers return to their old water usage habits?  Have consumers learned the valuable lesson that water 
is a precious resource, to be conserved accordingly?  And how much longer can the City afford to sell 
less water at existing rates to a point where capital reserves become depleted? 

History would tell us that consumers have a short term memory and that when the drought is a forgotten 
memory, they should return to their old habits.  However, when consideration is given to continuous 
changes in plumbing codes and land use planning with reduced lot sizes, increased hardscaping and 
planting of drought tolerant vegetation, it would be safe to assume that the per capita consumption for 
the City of Brentwood would not return to previous levels (FY2005 - FY 2009).  Therefore, for the sake 
of hydraulic modeling, an estimate of 180 gpcd will be used for present and future water demands (Figure 
3). 
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Figure 3 - Annual Average Water Demand per Capita 
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3.1 Introduction 
Prior to determining future hydraulic modeling scenarios which consider the addition of new facilities to 
serve the ultimate growth of the General Plan, the model was calibrated to existing conditions under an 
average day demand.  Once calibrated, the model was then placed under two operational scenarios.  The 
first scenario was Existing-Average Day Demands while the second scenario evaluated 
Existing-Maximum Day Demands.  Each analysis and relevant hydraulic information is provided herein. 

System demands utilized in each scenario are provided in Table 8 which were derived via GIS software.  
Demands were allocated in the hydraulic model by using a GIS technique whereby each node in the water 
model inherited the attribute of the nearest land use category.  System nodes were then populated with 
the demands generated by multiplying each land use category (by acreage) and the water duty applied to 
each land use category.  For example, Figure 4 illustrates the geographic dispersion of water demands 
(red nodes) to the land use category of R-LD (Low Density Residential).  Water duties were originally 
derived from the 2006 water model and were then adjusted accordingly to be in compliance with the 
Northern California Water Alliance - Land Use/Water Supply Analysis Guidebook (see Table 9).  As 
shown in Table 8, the total average day demand applied to the model was approximately 10.5 mgd while 
the maximum day demand was 18.9 mgd, respectively.  This average day demand relates to a population 
of 58,784 citizens multiplied by a per capita usage of 180 gpcd.  Each model was then evaluated for an 
extended period simulation in which a diurnal curve provided in Figure 5 was applied. 

 
Table 8 - Existing Average and Maximum Day Demands by Land Use 

Chapter 3 
Existing Water System Simulations 
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Figure 4 - Low Density Residential Water Demand Dispersion (Example Map) 
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Table 9 - Typical Central California Water Demands by Land Use 

 

 
Figure 5 - City of Brentwood Diurnal Curve (Hourly Water Use) 

3.2 Existing System – Average Day Analysis 
The analysis of this scenario determined that the system operates efficiently under normal conditions 
(~7,280 gpm).  Zone 1 operational pressures varied from a low of 35 psi to a high of 88 psi.  Zone 2 
operational pressures varied from a low of 44 psi to a high of 120 psi.  Zone 3 pressures are pump station 
dependent and were not evaluated.  Table 9 shows how demands were applied to each pressure zone 
within the City. 

 
Table 10 - Existing Water Demand by Pressure Zone 
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Evaluation of the hydraulic model revealed the following: 

3.2.1 Existing System Upgrades 

·  The 12" line in O'Hara Avenue between Lone Tree Way and O'Hara Lane should be upgraded to 
an 24" line or paralleled with a 16" line due to high flow rates. 

·  The 8" discharge pipe for Well #14 in Lone Tree Way should be upgraded to a 12" or paralleled 
with an 8" line due to high flow rates. 

·  The 8" pipe in Kent Drive. between Grenader Way and Tayberry Lane should be upgraded to a 
12" or paralleled with an 8" line due to high flow rates. 

·  The 8" line in Benoni Lane between Liberty Lane and Katy Way should be upgraded to a 12" or 
paralleled with an 8" line due to high flow rates. 

·  The 16" water line on the Ventura Ave. alignment between Upton Pyne Drive and John Muir 
Parkway is a critical link between the east and west halves of Zone 2.  Flows in this pipe are 
almost always one directional (east to west) and can exceed 4,200 gpm (7.5 ft/s) during an 
average day.  In lieu of upgrading this pipe, the City should construct a 16" interconnect in John 
Muir Parkway as soon as possible. 

·  Operationally, there is an issue with Pump Station 2.3 and Reservoir 2.3 as to how much they 
contribute to the overall supply of Zone 2.  As previously discussed, there exists insufficient 
interconnect piping between the eastern and western halves of Zone 2.  As a result, the water 
levels in Reservoir 2.3 are consistently higher than the levels in Reservoir 2.1 and 2.2 (see Figure 
7).  Given a maximum day demand and with the Balfour and Sand Creek PRV's bleeding 
excessive flows into Zone 1, there could be a problem in the future with trying to keep sufficient 
water levels in Reservoirs 2.1 and 2.2.  In other words, the headlosses and velocities in the 
singular 16" interconnect can only be pushed so far.  Without adequate redundancy, the usefulness 
of both Pump Station 2.3 and in Reservoir 2.3 can become less significant during high demand 
days.  Figure 6 provides the water level relationship between the two reservoirs during an average 
day demand while Figure 7 shows Pump Stations 2.1 and 2.2 working more frequently than Pump 
Station 2.3.  Figure 8 shows the 16" interconnect as the only link between Reservoir 2.3 and the 
rest of Zone 2. 
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Figure 6 - Average Day Zone 2 Reservoir Levels 

(Note: Tanks Res-2.1 and Res-2.2 have been combined for modeling purposes) 

 
Figure 7 - Existing Zone 2 Pumping Rates and Frequency 
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Figure 8 - Existing Zone 2 Flow Deficiencies 

3.3 Existing – Maximum Day Demands 
The maximum day demand represents peak water usage, most usually during the summer months.  It is 
also during this time of year that the likelihood of fire is increased due to dry, arid conditions.  Thus, 
while the results of a maximum day demand are informative, it is the fire flow simulation which illustrates 
the ability of the water system to provide for both the maximum day demand plus fire flow. 

3.3.1 Maximum Day Simulation 

Analyses determined that the system operates efficiently under maximum day conditions (13,110 gpm).  
Other than the 'Items of Interest as noted in the Average Day Demand Scenario, no significant pipe 
velocities or excessive pressure drops were noted during the maximum day simulation.  In essence, the 
City of Brentwood water distribution system is well designed with sufficient redundancy for water 
conveyance. 

However, it is worth noting that during a maximum day event, it appears that the Balfour #1 and the 
Sand Creek #1 PRV's continuously flow in order to provide service pressures to the Apple Hill and 
Somerset neighborhoods.  This continuous flow is largely made available by the continuous pumping 
provided by Pump Stations 2.1 and 2.2, creating higher energy costs for the City.  Upon further review, 
the City may wish to consider isolating the pipes within these neighborhoods from Zone 1 and making the 
area a 'Zone 2 - Reduced' pressure zone.  This new zone would be serviced exclusively by the Sand Creek 
and Balfour pressure reducing stations, and as each reducing stations has more than one valve and 
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enough capacity for fire flow demands, these PRV's would only allow as much flow as is required by the 
residences in this area.  Figure 9 has been provided to show how these two areas could be isolated to 
create a Zone 2 - Reduced pressure zone. 

 
Figure 9 - Zone 2 Reduced Pressure Zone (Example) 

3.3.2 Maximum Day + Fire Flow Simulation 

Fire flows requirements vary from one community to another.  Flow requirements are dictated by the 
underlying land use – which can vary from 2,000 gpm for single family residential housing unit to as high 
as 10,000 gpm or higher for a heavy industrial land use.  Flow rates, if not determined by the local fire 
service provider, can be determined by the International Services Organization (ISO) or the American 
Water Works Association (AWWA) Manual M31 – Distribution System Requirements for Fire 
Protection.  Table 11 represents the desired fire flows and water storage requirements for the various 
land uses within the City of Brentwood. 
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Table 5 - Fire Flow Requirements (by Land Use) 

The modeling software utilized in this master plan provides for a fireflow analysis.  This analysis allows 
for each node in the water distribution system to be given a fireflow demand and modeled accordingly.  
The resulting analysis output report determines which nodes in the system dropped below optimal 
pressures when a fire demand was applied.  Such an analysis is useful in the identification of system 
deficiencies such as undersized pipes or insufficient looping and pipe networking. 

Table 6 contains the 'worst case' output of a fireflow analysis.  As the data show, the City of Brentwood 
has an sufficient water distribution system which allows for at least 1,000 gpm at most every street 
intersection in the water distribution system. 
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Table 6 - Maximum Day Fire Flows (Worst Case) 

In nearly every instance of 'worst case' fire flows, the fire demand was applied at the end of a long, 6" 
dead-end pipe.  As the data illustrate, the large reduction between static pressure and residual pressure 
can be attributed to high flows and headlosses along a long 6" water line.  While these values are less than 
the 2,000 gpm stipulated by the City of Brentwood for residential land uses, there are always instances in 
any community water distribution system, particularly in older parts of town with 6" distribution mains 
installed in long cul-de-sac streets.  Such data does not imply that a fire could not be adequately 
suppressed.  The data simply mean that the desired flow of 2,000 gpm, in such few instances as these, is 
achievable. 

3.3.3 Very Large Fire Demands 

When fires do occur, not all required flows are achievable through a singular fire hydrant.  In the case of 
a commercial center or industrial complex, multiple fire hydrants may be required and multiple fire 
engines may be dispatched.  In evaluating such an circumstance, a separate simulation was conducted 
which placed a group of fire demands totaling 4,000 gpm at the commercial center adjacent to Pump 
Station 2.2.  This simulation was then run for 4 hours (10 a.m. to 2 p.m.) during a maximum day scenario 
to evaluate the overall system performance.  The results of this simulation were that the City of 
Brentwood water distribution network sufficiently passed this particular simulation with no significant 
areas of concern 

In the future, this type of scenario can easily be performed by City staff for any new large scale 
development or industrial use that may be desired by the development community in determining fire 
demands and adequate water supply. 
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4.1 Introduction 
The primary purpose of a water model and master plan is determining future capital improvements 
required to serve the ultimate water system.  The City of Brentwood has an approved general plan which 
has the city expanding from a present build-out of approximately 6,279 acres to a future build-out of 
approximately 15,049 acres (+240%).  However, of the 15,049 acres of total build-out, approximately 
3,012 is designated for a new Regional Park, located on the southern edges of town, adjacent to Zone 3 - 
South (see Figure 9).  Deducting for this new Park acreage, the total build-out acreage of the General 
Plan drops to 12,037 acres (+192%).  The city General Plan estimates a total population of approximately 
92,500 citizens at full build out. 

System demands utilized in each scenario are provided in Table 13 which were derived via GIS software.  
Demands were allocated in the same fashion as described in Section 3.1, excepting that new demand 
nodes which were digitized for the future water system and were given 'demand areas' in the GIS that 
were then intersected with the underlying land uses and then applied to the hydraulic model.  As shown in 
Table 13, the total average day demand applied to the model was approximately 16.9 mgd while the 
maximum day demand was 30.4 mgd, respectively.  Each model was then evaluated for an extended 
period simulation. 

 

Table 13 - General Plan Average and Maximum Day Demands by Land Use 

Chapter 4 
Future Water System Simulations 
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Figure 10 has been created by draping the City of Brentwood General Plan over Google Earth.  This 
image has been provided to show the size and the extent of the Regional Park as well as the new growth 
areas on the western and northeast areas of town. 

 
Figure 10 - City of Brentwood General Plan on Google Earth Image 

4.2 Future System – Average Day Analysis 
The analysis of this scenario determined that improvements will be required to ensure that the water 
distribution system operates efficiently.  Table 14 shows the increases (by pressure zone) between the 
current day models and the future, master plan build-out models. 

 
Table 14 - General Plan Water Demand by Pressure Zone (w/ Increase Over Existing) 
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As provided in Table 14, the City will require an additional 4,470 gpm of average day supply and 8,046 
gpm of maximum day supply in servicing a city of 92,500 citizens.  In speaking with City Staff, it is 
understood that all new water supply will be exclusively treated surface water and that no new well sites 
are to be constructed. 

Further evaluating Table 14, Zone 2 pump stations will need to supply an additional 2,437 gpm (Zone 2 
+ Zone 3) of average day supply and 4,387 gpm of maximum day supply. 

Since the City will not be constructing any new wells where additional storage capacity can be 
considered within the groundwater aquifer in lieu of constructing an above ground tank, Table 15 has 
been provided to show that Zone 1 will require an additional 4 mg of storage while Zones 2 and 3 will 
required another 2 mg of storage. 

 
Table 15 - General Plan Water System Storage and Deficiency 

Based on the data provided in Table 13 showing that average day demands will increase to 16.9 mgd and 
that maximum day demands will increase to 30.4 mgd, the following capital improvements are required 
in the full implementation of the General Plan: 

·  Reservoir 1.4 - A new water storage facility, similar to Reservoir 1.1, will be required on the 
western limits of Zone 1, just northwest of Reservoir 1.3.  The total combined capacity of this 
facility shall be 4 mg and shall be constructed at the same base elevation as other Zone 1 tanks. 

·  Pump Station 2.4 - A new pump station will be required in the vicinity of San Jose and St. Regis 
avenues.  The new pump station should provide for approximately 4,500 gpm (~6.5 mgd) when 
fully operational.  

·  Reservoir 2.4 - A new 3 mg water storage tank will be required on the western edge of Zone 2 
and shall tie into a looped American Avenue water transmission main that ties back into a new 
main in Balfour Road. 

·  Various water mains and lengths as provided in the Capital Improvement Plan found within 
Section 5 of this report. 
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4.3 Future System – Maximum Day Analysis 
The analysis of this scenario determined that with the addition of the necessary capital improvements 
required in satisfying the future, average day demand, the City of Brentwood water system will operate at 
a sufficient level of service and that no other significant capital facilities are required. 

During a maximum day event, Pump Station 1.1 will utilize all three pumps while delivering 
approximately 24 million gallons from the surface water treatment facilities.  It is anticipated that the 
existing well field would still be providing the remaining 7 million gallons during a maximum day event. 

As stated previously in this report, the existing City of Brentwood water treatment plant has an existing 
capacity of 15 mgd and that, based on expected growth rates, will not require expansion until the year 
2027.  At such time, the plant would double its capacity from 15 mgd to 30 mgd.  As this is also the 
approximate, future maximum day water demand, the city Water Operations Manager will need to decide 
how much delivered water will come from the existing well field and how much will come from the 
Randall Bold and City of Brentwood water treatment facilities. 

As of the writing of this report, the City is considering the construction of a blending facility to mix 
surface water and groundwater within the water distribution system.  Such water chemistry decisions are 
beyond the scope of this water master plan; however, the city may elect to weigh the costs of this facility 
versus an earlier construction phasing of the City of Brentwood Water Treatment Plant and subsequently 
reducing the existing well field as an emergency, backup water supply.  It is recommended that a new 
hydraulic modeling scenario be conducted prior to any such operational change to ensure that the water 
system does not incur any significant water supply or pressure loss. 

Appendix A has been provided to illustrate the improvements required in servicing the implementation of 
the General Plan for the City of Brentwood. 
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5.1 Existing System Improvements 
Based on the information provided in Section 3.2.1 of this report, the following improvements should be 
constructed within the next few years in order to improve system operation and efficiency: 

 
Table 15 - Existing Water System Capital Improvement Plan 

Note that some items may be deferred with the construction of the John Muir interconnect and that 
creating a Zone 2-Reduced pressure zone is a lump sum project, constructing approximately 6 by-pass 
lines and shuttering valves. 

5.2 Future System Improvement 
Implementation of the City's General Plan will require that the following master facility improvements are 
made to the water system. 

 
Table 16 - General Plan Water System Capital Improvement Plan 

Chapter 5 
Capital Improvement Plan 
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Appendix A  



 

 



 

 

 


