














Brentwood Water Master Plan
Model Update, Water System Analysis, and Water System Facilities

2.3 in the Vineyards development is already identified. The only remaining future Zone
2 reservoir, Reservoir 2.4, will serve future development in the west side of Zone 2.

The future Reservoir 2.4 location is farther west than the existing Reservoir 2.1 and
2.2. The location is in the future development area on the west side of the City that
would be served by the reservoir, and is a good location for distributing storage
throughout the zone. Below are some considerations for future zone operations with
Reservoir 2.4:

m Reservoir 2.4 should be located at the same elevation as Reservoir 2.1 and 2.2
(see Table 6 for bottom and overflow elevations):

— IfPS 2.1 is set to operate on level control at Reservoirs 2.1 and 2.2, Reservoir
2.4 which is the farthest in the zone from PS 2.1 will be cycling at lower levels, 5
feet lower than the other reservoirs due to system head loss. This will not
effectively use the reservoir volume and is not recommended.

— A better option would be to set PS 2.1 to operate based on level control at
Reservoir 2.4. With this option, Reservoirs 2.1 and 2.2 will fill first. These two
reservoirs must have altitude valves to prevent overfilling while the pumps
continue to operate to finish filling Reservoir 2.4.

m Reservoir 2.4 should not be located at a lower elevation than Reservoirs 2.1 and
2.2. Otherwise, it will have a lower turnover rate which could lead to water quality
problems.

Only Zone 3 Central will have future in-zone storage. Since this subzone operates
independently from the other two Zone 3 subzones, the required storage is only for
Zone 3 Central. The other two Zone 3 subzones, Zone 3 North and Zone 3 South, will
continue to be hydropneumatic zones, and storage for these hydropneumatic zones is
included as part of the Zone 2 storage. (Note: If Zone 3 Central remains a
hydropneumatic zone in the future, then its required storage should be located in
Zone 2.)

Pumping Facilities

Table 7 summarizes key features of the existing and future pumping facilities for
buildout of the City system. It identifies whether the pump stations are booster stations
or hydropneumatic stations. The table also shows the low and high range for the
discharge HGL on the maximum day at buildout. The discharge HGL will vary
according to the hourly demand and reservoir re-filling conditions.
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Table 7

Existing and Future Pump Stations

Zone Pump ﬂg:gz‘f: Existing Facilities Buildout Pumping Requirements
Pumping Station Location Status Type Purpose ; ) Modeled
Into Name Elevation Discharge HGL
(ft) Pumps Firm Capacity Firm Capacity Range (ft)
1 . g . 2 at 2,100 gpm
Interim Empire Ave Existing Booster W'".be. abangoned when PS 95 each (150 HP 3 mgd To be abandoned in future.
and UPRR temporary 1.1is in service. each)
PS 1.1 New WTP Under Booster  |SUPPlY treated surface water 85 None None 36 mgd 204 - 303
Construction from new WTP.
Atfuture Res Pump water out of ground-level
PS12 | 14and15 | Future Booster b 1org 60 None None 8.6 186 - 230
site tanks on east side of Zone 1.
2 South of Existing Zone 2 pumping 9.3 mgd (expand
Balfour Rd in capacity to re-fill existing Zone 2at 2,500 gpm existing pump station to
PS 2.1 Existing Booster pacily t g 105 each (125 HP 3.6 mgd 9 pump 342 -373
Brentwood 2 reservoirs and pass water each) add 1 at 1500 gpm plus
Country Club through to Zone 3. 1 standby at 2500 gpm)
Replace pumps to
Heidorn Hydro- Serves isolated northwest part 2 at 700 gpm (40 provide 2'3. mgd (160.0
HPS 2.2 ) . ) ' . gpm) total firm capacity
Ranch Rd L pneumatic now; |of Zone 2. Will be converted to HP) each; 1 at [ 2.0 mgd without
(Future PS Existing . . 140 . plus standby pump to 342 - 373
near Lone convertto |a booster station when area is 3000 gpm (100 fire pump
22) Tree Wa booster connected with rest of Zone 2 HP) operate as booster
y : station at TDH of 124
feet
) . . 3.9 mgd (1 at 1700
PS 2.3 Vlr)e)llards at Future Booster Addlm.)nal Zone 2 pumping 137 None None gpm, 2 at 500 gpm, plus 343 - 365
Fairview Ave capacity and re-fill Res 2.3.
1 standby at 1700 gpm)
’ Near Res 1.1 1 at 400 gpm Se:zt:c)}rll:tzs
HPS 3.1 and 1.2 Existing Hydro-. EX|slt|ng hydropneumatic station 220 and 1 at 3000 capacity for Could consider adding 358 - 405
(Brentwood pneumatic |serving Zone 3 North. standby pump.
. apm demand but no
Hills)
standby pumps.
Near Res 2.1 Existing hydropneumatic station 2.0 mgd when
HPS 3.2 and 2.2 oﬁ Hyvdro- serving Zone 3 Central that 2 at 640 gpm 1.84 mad without converted to PS 3.2
(Future PS Mour;tain Existing ne)L/Jmatic would be converted to booster 320 each and 1 at ’ fireg um Booster Station (2 at 452 - 461
3.2) : P station when Res 3.1 3000 gpm pump 700 gpm, plus a 700
View Rd
constructed. gpm standby pump)
4.0 mgd total (1 at 200
) Hydro- Future hydropneumatic station gpm, 1 at 550 gpm, 1 at )
HPS 3.3 Vineyards Future pneumatic  |serving Zone 3 South. 296 None None 2000 gpm, plus 550 400 - 426

gpm standby pump)
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As discussed in the Table 2 Planning Criteria, booster pump stations are sized for the
maximum day demand (average flow on the maximum day) for the area that they are
serving. Hydropneumatic stations must provide domestic pump capacity to meet
domestic peak hour flows plus a standby pump, and a large fire pump and standby
fire pump. Hydropneumatic stations also require backup power to ensure that pumps
will be operational. The large fire pump and domestic pumps should be selected to
provide the required flows under the same head conditions, i.e., that all the pumps
can operate together to provide the maximum day demand plus fire flow. Booster
pump stations that pump into zones with reservoir storage do not need fire pumps or
backup power.

As discussed under Water Supply, a treated water pump station PS 1.1 is under
construction at the future WTP site. This pump station will pump all treated surface
water for the City into Zone 1, where it will be passed through as needed to other
zones. The first stage of the pump station construction will consist of two 6 mgd
pumps and one 15 mgd pump. Ultimately, the pump station will have a firm capacity of
36 mgd.

When the new treated water pump station is on-line, the existing interim pump station
at Empire Avenue and the Union Pacific Railroad will no longer be needed for normal
treated water supply. The City will have emergency intertie capabilities with Diablo
Water District at this location; but the pumping facilities will be removed.

The only other pump station in Zone 1 will be PS 1.2 located at the future site for
Reservoirs 1.4 and 1.5. This pump station will boost water from the ground-level tanks
into the Zone 1 distribution system. Backup power must be provided at this location,
since the storage must be available to meet peak demands and fire flows on the east
side of Zone 1. Under the high demand conditions, there is not sufficient hydraulic
capacity to move water all the way across Zone 1 from the gravity reservoirs located
on the west side of the City. The pump station PS 1.2 must operate when hourly
demand conditions exceed the flow provided by the water supply sources or during
fire flows in the east side of Zone 1. It would also be operated as needed under lower
demand conditions to turn over reservoir storage for water quality purposes.

The Zone 2 pump stations must provide maximum day capacity for all of Zone 2, as
well as passing through the maximum day demand to Zone 3. Ultimately, a total of
15.5 mgd (10,765 gpm) firm pumping capacity is required in Zone 2, which is the sum
of all the Zone 2 pump stations. This pumping capacity will be provided at several
locations, as discussed below.

As part of the Vineyards development in the south part of the City, pumping facilities
are being designed and constructed for Zone 2. The Zone 2 pump station serving the
Vineyards, PS 2.3, will be a booster station pumping to the future Reservoir 2.3. The
water system analysis assumed that PS 2.3 is set to operate on level control at
Reservoir 2.3.

CDM - 13- Adopted March 14, 2006



Brentwood Water Master Plan
Model Update, Water System Analysis, and Water System Facilities

The best location hydraulically to provide the remaining pumping capacity needed for
Zone 2 future needs is at PS 2.1. The existing PS 2.1 location is at a central location
with large diameter pipelines extending to future development areas and future
reservoir sites. The existing PS 2.1 structure should be expanded, or a parallel
structure constructed in the vicinity that would operate as a single pump station.

In the near-term, Vineyard PS 2.3 will be used primarily to fill Reservoir 2.3. In the
future with the new Reservoir 2.4 on the west side of Zone 2, there will be available
capacity at the Vineyard PS 2.3 that can be used to help fill the other Zone 2
reservoirs including future Reservoir 2.4. In the future, due to proximity of PS 2.3 to
the reservoir, Reservoir 2.3 will fill faster than the other reservoirs in Zone 2 and the
pump will shut off. To maximize future use of the available capacity at PS 2.3,
Reservoir 2.3 should be operated to prevent the reservoir from overfilling while PS 2.3
continues to operate to convey water into other parts of the zone to fill the other Zone
2 reservoirs. A general discussion of future operations at Reservoir 2.3 is provided
below.

In the future, PS 2.3 would be set to operate on Reservoir 2.4 level control. The
discharge head at PS 2.3 will be higher to overcome headlosses between it and
Reservoir 2.4, since Reservoir 2.4 is located much farther away than Reservoir 2.3. In
order to prevent Reservoir 2.3 from overfilling at the higher future HGL (higher than
the overflow elevation of Reservoir 2.3), there will need to be some means of stopping
flow into Reservoir 2.3 when it is full, but before Reservoir 2.4 is full. Two alternatives
to control flow into the reservoir would be:

o Altitude valve that is hydraulically operated and pilot controlled. It is a non-
throttling valve that closes at a high water level, and opens again when the
pressure at the valve inlet is less than the reservoir pressure.

o Butterfly valve that is electronically controlled by telemetry to open/close
automatically based on reservoir level sensors. This is an option if there is
telemetry at the site.

Either of these valves would be located in the Reservoir 2.3 valve vault and would be
automatically controlled. There should be provision for two-way flow at Reservoir 2.3
to allow for continuous flow out of Reservoir 2.3 into Zone 2, while preventing flow into
the reservoir at high water level. In general, this can be accomplished by means of
bifurcating the inlet/outlet pipe at the valve vault, with an altitude valve (or butterfly
valve) on the inlet side, and a check valve on the outlet side that will allow flow out of
the reservoir.

The upper northwest corner of Zone 2 is served by a hydropneumatic pump station
HPS 2.2 that was constructed when this northern area was isolated from the rest of
the Zone 2 system. Recent pipeline improvements to the south have connected this
northern area to the rest of Zone 2. The location of HPS 2.2 in the northern part of
Zone 2 helps to distribute pumping capacity throughout the zone in the future. In the
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future, HPS 2.2 could be converted to a booster pump station and the existing pumps
replaced with pumps designed to operate within the Zone 2 hydraulic gradeline set by
the Zone 2 reservoirs.

In the future, the only hydropneumatic zones will be in Zone 3. Zone 3 North is a very
small zone served by an existing hydropneumatic pump station HPS 3.1. HPS 3.1
has adequate capacity to meet buildout needs for this subzone.

Zone 3 Central is currently served by an existing hydropneumatic pump station HPS
3.2. In the future, it is anticipated that there will be gravity reservoir storage for this
part of Zone 3. At that time, the pump station can be converted to a booster station
that would pump into the zone to re-fill the storage. Until gravity reservoir storage is in
place, the hydropneumatic station will be needed.

As part of the Vineyards development in the south part of the City, pumping facilities
are being designed and constructed for Zone 3 South. The Zone 3 pump station, HPS
3.3, will be a hydropneumatic station serving the Zone 3 portion of the Vineyards,
which is Zone 3 South. It will be located near future Reservoir 2.3.

Pipelines

The water system maps (plan-size) show the location and diameter of existing and
future waterlines. The recommended distribution system shown on the water system
maps provides hydraulic capacity for maximum day plus fire flows and peak hour
flows.

Most of the future waterlines are located in future alignments. Only the major 12-inch
and larger waterlines to serve currently undeveloped areas are shown on the maps. In
addition, there will be smaller diameter in-tract improvements to provide service to
individual lots.

There are some future waterlines that will be in existing alignments parallel to existing
pipelines. These parallel pipelines in existing alignments are needed to provide
adequate hydraulic capacity for future demands, in order to move water across the
system from the water supply sources and reservoirs. Depending on the condition of
the existing pipes, another option would be to replace the existing pipe with a larger
pipe rather than installing a parallel pipe.

In general, the City’s existing pipelines are adequately sized to meet buildout
demands, in conjunction with installation of future pipelines as new areas are served
and demand increase. There is one high ground elevation area in Zone 1 served by a
pressure reducing station (PRV) from Zone 2 to improve the pressures in this area,
which is already developed. The City indicates that pressures in this area under
existing conditions are within industry standards with the PRV in operation. However,
the model analysis indicates this high elevation area may experience lower pressures
in the future under buildout peak hour demands, as discussed below.
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The high ground elevation area in Zone 1 is located at the northwest corner of the
intersection of Balfour Road and Fairview Avenue adjacent to Zone 2 near PS 2.1.
This area is served by an existing pressure regulating station (PRV) between Zone 2
and Zone 1, shown on Figure 5. The existing PRV located near PS 2.1 provides
higher pressure water from Zone 2 to this part of Zone 1 in order to maintain adequate
pressures. The PRV opens when pressures in that part of Zone 1 fall to 42 psi and
closes when pressures rise to 48 psi.

Under buildout peak hour demand conditions, the model analysis indicates that parts
of this high elevation area may experience peak hour pressures between 30 to 40 psi,
as shown on Figure 5. The PRV increased pressures to above 40 psi in the immediate
vicinity of the PRV, and improved the pressures in high elevation area so that all
buildout peak hour pressures were greater than 30 psi.

While the buildout peak hour pressures of 30 to 40 psi in the high elevation area do
not meet the City’s minimum pressure criterion of 40 psi, they are within the typical
range used by other water agencies. Typically, pressures above 30 psi during the
peak hour of the maximum day are considered acceptable for existing areas. As
demands increase in the future, the City should watch pressures in this area to
determine if there may be a need for other measures. More detailed investigation
would be needed to determine specific improvements, which may potentially include
higher pressure settings at the existing PRV, adding additional PRVs from other Zone
2 locations adjacent to the area, pipe improvements to reduce headlosses
downstream of the PRV, or rezoning the high elevation area to Zone 2 and isolating it
completely from Zone 1 to avoid recirculation of water between the zones at PS 2-1,
which may impact Zone 2 pumping and storage capacities.

The model results indicated that there are short segments of existing pipes where
headlosses exceed the criterion of 10 ft/1000 ft. However, those pipes do not need to
be upsized since pressures in those areas exceed the 40 psi minimum pressure
criterion. In addition, upsizing those pipes would not significantly improve hydraulic
conditions in those areas.

Figure 6 shows the location of the fire flows applied at representative locations on the
existing system in each zone for residential and non-residential uses. All locations
could provide the required flow at the required pressure. The overall City transmission
system is capable of supplying the required fire flows at adequate pressures. Future
pipelines to serve new development or redevelopment areas will be designed to
provide adequate fire flows.

CDM’s scope and analysis did not include detailed analysis of localized improvements
to meet fire flows at all locations in the existing system, e.g., all small diameter dead
end pipes that were analyzed in the June 2003 draft plan. CDM did not re-run or
check the previous fire flow analyses done for the existing system as described in the
June 2003 draft report.
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The June 2003 draft report stated that there were 69 locations (nodes) on existing
pipes where a 2000 gpm fire flow could not be delivered at 20 psi residual pressure,
but did not give specific node locations. In general, the report stated that these
locations occurred at Zone 1 nodes located above the upper service elevation of 110
feet, and on small diameter (4-inch, 6-inch and 8-inch) dead end pipes. It would not be
possible to provide the minimum 2000 gpm fire flow from any pipes in the system with
similar conditions. However, this is only an issue if there is a hydrant(s) located on the
pipes. If not, the pipes would be acceptable for domestic service only. Detailed
information on fire hydrant locations is needed to conduct detailed fire flow analyses
for localized areas.

Below are general recommendations based on CDM'’s analysis of the City’s system
and our experience with other water systems.

m For residential fire flows of 2000 gpm:

— Looped pipelines will provide adequate fire flows. It is only smaller
diameter dead-end pipes that may be inadequate.

— In general, 6-inch and smaller pipes should be looped to be provide
adequate fire flows. Fire hydrants should not be located on the smaller
dead-end lines (except at the fire service itself). As a rule of thumb, a 6-
inch dead-end line cannot have a hydrant located further than 175 feet
from the start to provide a residual pressure of 20 psi assuming the
pressure at the start of the dead-end line is 40 psi. If the pressure at the
start of the dead-end is lower than 40 psi, then the allowable distance
would be shorter.

— 8-inch pipes should also be looped unless short enough to limit the total
amount of headloss and provide adequate pressures. As a rule of thumb,
an 8-inch dead-end line cannot have a hydrant located further than 700
feet from the start to provide a residual pressure of 20 psi assuming the
pressure at the start of the dead-end line is 40 psi. If the pressure at the
start of the dead-end is lower than 40 psi, then the allowable distance
would be shorter.

m For high density residential and non-residential fire flows of 3000 gpm and higher:

— Looped pipelines are needed provide adequate fire flows. Typically 12-inch
or greater pipelines would be required.

Suggestions for resolving localized fire flow deficiencies that may be identified in the
future include:

m Replacing or paralleling the small diameter pipes with larger pipes if there are
hydrants located on these pipes. If there are no hydrants located on the pipes, then
the small diameter pipes would be acceptable for domestic service.
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m Looping the small diameter pipes if there are other pipes in the vicinity. This would
also improve water quality by eliminating dead ends.

m Connecting high elevation areas to Zone 2 if there are adjacent Zone 2 pipelines by
either permanently re-zoning the areas to Zone 2, or installing an emergency
pressure reducing station from Zone 2 to be activated only if pressure in the area
drops below a certain level under high demand conditions indicating a fire flow
situation.
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