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2.3.2 Specific Plans 

Specific Plan areas, including the Milpitas Metro Specific Plan (formerly the Transit Area Specific Plan or 
TASP) and the Milpitas Gateway-Main Street Specific Plan (formerly the Midtown Specific Plan or MSP), are 
designated by the General Plan Land Use Map (see Figure 2-3). These areas have been designated as Special 
Planning Areas and each has an adopted or soon to be updated Specific Plan to facilitate comprehensive 
planning of the large strategic areas. The City is planning significant redevelopment in these Specific Plan 
areas, each of which had previously completed Specific Plans that are currently being updated.  

The following subsections detail land use objectives for each area, based on discussions with the City 
Planning staff. 

2.3.2.1 Milpitas Gateway-Main Street Specific Plan (Gateway Specific Plan) 

Originally known as the Midtown Area, the Gateway-Main Street Area has an existing Specific Plan 
(Midtown Specific Plan, adopted by the City in March 2002) that was last updated in 2010. The Gateway-
Main Street Area spans 589 acres and is set between I-880, I-680, Calaveras Boulevard, and the Montague 
Expressway in the western portion of the City. Per the 2010 plan, the overall strategy for the area is to 
create a mixed-use community with high-density, transit-oriented housing, a central gathering place, and 
necessary industrial, service, and commercial uses. Significant development has already occurred within 
the Gateway-Main Street Area, including new housing units and reinvestment in the Great Mall (which is 
outside the Gateway-Main Street Area but encompasses its vision) to expand entertainment activities.  

While the City is currently updating the Milpitas Gateway-Main Street Specific Plan (henceforth known as 
the Gateway Specific Plan), the overall strategy is expected to remain generally the same. 

As shown in Table 2-4, preliminary projections estimate an additional 1,500 to 2,000 residential dwelling 
units and approximately 1.4 million square feet of non-residential development at buildout within the 
Gateway-Main Street Area. These projections are subject to change as the Gateway Specific Plan is updated. 

2.3.2.2 Milpitas Metro Specific Plan 

The City adopted the current Milpitas Metro Specific Plan (then known as Transit Area Specific Plan) in 
June 2008, amending it in December 2011. The Metro Plan Area spans approximately 370 acres in 
southern Milpitas and includes two light rail stations, the new BART station, and the Great Mall. While the 
Metro Plan Area is within the area covered by the Gateway Specific Plan (except for a 40-acre area 
between Piper Drive and Milpitas Boulevard and the Great Mall, which was already outside the Gateway-
Main Street Area), the Gateway Specific Plan called for the creation of a separate, detailed plan for the 
area near the BART station. 

The Milpitas Metro Specific Plan fulfills that requirement and is independent of the Gateway Specific Plan. 
Currently an older industrial area in the City, the Metro Plan Area is re-envisioned in the Milpitas Metro 
Specific Plan as a high-density, mixed -se neighborhood that encourages walking, biking, and use of public 
transit. The Milpitas Metro Specific Plan is currently being updated and is expected to maintain this 
Metro Plan Area vision. 

As shown in Table 2-4, preliminary projections estimate an additional 5,000 to 7,000 residential dwelling 
units, approximately 2.1 million square feet of commercial development within the Milpitas Metro 
Specific Plan area. These projections are subject to change as the Milpitas Metro Specific Plan is updated. 
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Existing Water System Facilities 

This chapter provides a summary of the City’s existing key water facilities, which are shown on Figure 3-1. 
To provide context and understanding of the City’s water system, a summary of the current water 
system configuration and pressure zones is provided before detailing the City’s water supply and 
distribution facilities. 

3.1 EXISTING WATER SYSTEM CONFIGURATION, OPERATIONS, AND 
PRESSURE ZONES 

As described further in Chapter 4, the City receives water supplies from SFPUC and VW. Under normal 
conditions, the City operates its potable water system such that the SFPUC and VW supplies remain 
separate. Isolation valves prevent mixing and create two distinct water service areas. The SFPUC service 
area includes the City’s valley floor and hillside areas, while the VW service area only encompasses the 
City’s valley floor area. Under emergency conditions (e.g., a loss of supply from either SFPUC or VW), the 
City can open isolation valves that normally separate the SFPUC and VW service areas to move water 
between the service areas (see further discussion in Section 3.3.4). 

The City’s valley floor area is generally served directly from SFPUC or VW turnouts, with pressure reducing 
valves (PRVs) reducing pressures for lower elevation customers. Storage reservoirs and their associated 
pump stations in the valley floor area help supply peak demands and meet emergency conditions. 
Additional pump stations deliver water from the valley floor area to the hillside areas and are operated 
based on hillside storage reservoir levels. A water system schematic profile is provided in Appendix A, 
along with a detailed operations narrative in Appendix B. 

There are six main pressure zones within the City’s water service area, four served by the SFPUC 
(Zones SF1 through SF4), and two served by VW (Zones VW1 and VW2)4. Water purchased from SFPUC 
enters the distribution system through Zone SF2 (directly) or Zone SF1 (via PRV). Zones SF3 and SF4, in the 
hillside areas, are supplied water from Zone SF2 through a pump station. Significant elevation differences 
in Zone SF4 require reducing pressures for the lower portions of the zone. As a result, Zone SF4 is split 
into two subzones: Zone SF4-2 (unregulated) and Zone SF4-1 (regulated via three PRVs). 

VW water is regulated through a PRV before entering Zone VW2 and through additional PRVs into 
Zone VW1. The key characteristics of each pressure zone are summarized in Table 3-1. 

  

 

4 Note that the pressure zone designations have been renamed based on the Santa Clara Valley Water District agency 
name change to Valley Water. Zones VW1 and VW2 were previously known as SC1 and SC2, respectively. The rest 
of this Water Master Plan will use these updated pressure zone designations. 
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Table 3-1. Existing Pressure Zones 

Pressure Zone 

Range of Service 
Elevations(a), 

feet msl 
Nominal HGL(b), 

feet msl 
Static Service 
Pressure(c), psi Water Supply Source(s) 

SF1 10 – 112 200 38 - 82 

Intertie Turnout via the Gibraltar 
Pump Station (PS) and Zone SF2 
via PRVs (Main, North Milpitas, 
and Sunnyhills) 

SF2 17 – 212 340 55 - 140 
SFPUC BDPL No. 3 & 4 Turnouts 
(Sunnyhills, Calaveras, and 
Main Street) 

SF3 233 – 456 545 38 - 135 
Zone SF2 via Country Club PS and 
Tularcitos Tank 

SF4-1(d) 477 – 638 740 44 - 114 
Tularcitos Tank, PS, and PRVs; 
Minnis Tank via Zone SF4-2 and 
Calera Creek Heights PRV 

SF4-2(d) 493 – 715 885 74 - 170 Minnis Tank (filled by Tularcitos PS) 

VW1 11 – 54 200 63 - 82 
Zone VW2 via Capitol, Curtis (East 
and West), and Parc Metro PRVs 

VW2 22 – 75 325 108 - 131 
VW Milpitas Pipeline Gibraltar 
Turnout and Gibraltar PRV 

(a) Source: Valley Water LiDAR contours covering the City water service area. 

(b) Source: City of Milpitas Water Distribution System Plan Schematic Profile (HydroScience Engineers) unless otherwise noted. 

(c) Calculated by subtracting the highest or lowest customer service elevations within the zone from the HGL, and converting from 
pressure head in feet, to pressure in psi. 

(d) Elevation differences in Zone SF4 require breaking pressure and splitting the zone into Zones SF4-1 and SF4-2. Zone SF4-2 is 
unregulated, while Zone SF4-1 is regulated by the Tularcitos North, Tularcitos South, and Calera Creek Heights PRVs. 

 

3.2 EXISTING SUPPLY FACILITIES 

The City’s existing supply facilities include the following: 

• Five turnouts 

• One emergency groundwater well 

• Three emergency interties 

Normally, the City obtains all of its potable water from SFPUC and VW turnouts. However, in emergencies, 
it can also pump groundwater and receive water from San Jose Water (SJW) and the Alameda County 
Water District (ACWD) through emergency interties shown on Figure 3-1. 
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3.2.1 Turnouts 

The City receives wholesale potable water through five turnouts, four from SFPUC Bay Division Pipelines 
Nos. 3 and 4, and one from VW’s Milpitas Pipeline5. Under normal operations, water from these turnouts 
comprises the City’s entire potable water supply. Total SFPUC turnout capacity is approximately 37 million 
gallons per day (mgd), while VW turnout capacity is 14.4 mgd. The SFPUC supply enters the City’s system 
at a hydraulic grade line (HGL) of 340 feet, while VW supply enters the City’s system at an HGL of 425 feet. 
The source, location, pressure zone(s) served, and capacity for each turnout is summarized in Table 3-2. 

Table 3-2. Existing Turnouts 

Name Location Meter Type Meter ID(s) 

Pressure 
Zone(s) 
Served 

Capacity, 
mgd(a) 

SFPUC Service Area 

Sunnyhills 405 Washington Drive 
2-8" Neptune High 
Performance Turbo 

4572810858 
4572810888 

SF1, SF2 10.1 

Calaveras 584 East Calaveras Blvd. 
2-8" Neptune High 
Performance Turbo 

5000000628 
5000000975 

SF1, SF2 13.0 

Main 534 Hammond Way 
1-8" and 1-6" Neptune 
High Performance Turbo 

9338710434 
9338710803 

SF1, SF2 7.9 

Intertie 641 Gibraltar Court 
1-10" Neptune High 
Performance Turbo 

3117952820 SF1(b) 5.8 

SFPUC Total 36.8 

VW Service Area 

Gibraltar 641 Gibraltar Court 
1-20" WaterMaster 
Electromagnetic 

3K220000195
183 

VW2(c) 14.4 

VW Total 14.4 

City Total 51.2 

(a) Source: 2009 WMPU, Table 4-1. 

(b) Turnout can be reconfigured to deliver SFPUC water directly to Zone VW2. 

(c) Zone VW2 serves Zone VW1 via four PRVs. Refer to Table 3-1. 

 

3.2.2 Emergency Groundwater Wells 

The City currently maintains one groundwater well, the Pinewood Well, for use in emergencies. It is 
connected to Zone SF1 but is not used as an active potable water supply source. The Pinewood Well is 
permitted as an emergency well, so it cannot be operated more than 15 calendar days per year, and not 
more than five consecutive days each year. The Pinewood Well can produce approximately 1.7 mgd (per 
the 2009 WMPU) and is equipped with a chlorination facility and a plug-in adapter and transfer switch to 
receive power from a portable generator. 

 

5 Also known as the East Pipeline. 
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The City anticipates adding two additional wells, Curtis Well and McCandless Well, to its supply portfolio 
in the future. These future wells are discussed in Chapter 4 of this report. 

3.2.3 Emergency Interties 

The City has three interties with two partner agencies, SJW and ACWD, for a total capacity of 
approximately 7.1 mgd. These emergency interties are all manually activated with mutual agreement 
between the City and the partner agency with at least two hours’ notice. The 8-inch intertie with SJW is 
located at Landess Avenue and Corktree Lane and can serve Zones SF2, SF3, and SF4. Per City operations 
staff, the SJW intertie has no flushing points and needs to be upgraded to allow routine operation and 
flushing. There are two 8-inch interties with ACWD, with one serving Zone SF1 and the other serving 
Zone SF2. However, the City and ACWD water systems normally operate under significantly different 
pressures. Key information for all three emergency interties is summarized in Table 3-3. The SJW intertie 
has not been used, while the Milmont and Green Valley Road interties were last used in May 2010 and 
January 2016, respectively. 

Table 3-3. Existing Emergency Interties 

Partner 
Agency Location 

Pressure 
Zone(s) 
Served Intertie Type 

Intertie 
Diameter, in 

Pressure 
Difference(a), 

psi 
Capacity, 

mgd(b) 

SJW(c) 
Landess Avenue and 
Corktree Lane 

SF2, SF3, 
SF4 

Hard piped, 
closed valve 

8 20 2.60 

ACWD(c) 

Milmont Drive SF1 
Hard piped, 
closed valve 

8 10 2.25 

Park Victoria Drive/ 
Green Valley Road 

SF2 
Hard piped, 
closed valve 

8 20 2.25 

City Total 7.1 

(a) Modeled City pressure minus partner agency pressure. Typical partner agency pressures provided by City in February and March 2021. 

(b) Source: 2009 WMPU, Table 4-3. It is assumed that each ACWD intertie has equal capacity. 

(c) Intertie can be opened with mutual agreement and at least two hours’ notice. 

3.3 EXISTING DISTRIBUTION FACILITIES 

The City’s distribution facilities include: 

 Five storage reservoirs 

 Five pump stations 

 17 PRVs (including six emergency PRVs) 

 49 isolation valves 

 964,000 linear feet (LF) (approximately 183 miles) of pipelines 

Under normal operations, the City separates its water system by source water zone (SFPUC vs. VW), 
meaning that Zones SF1 through SF4 are isolated from Zones VW1 and VW2. During emergencies, the City 
can open isolation valves to allow supply mixing. Emergency PRVs are also set to automatically operate 
and allow SFPUC water to flow to VW zones if pressures in the VW zones drop significantly. This 
emergency supply is unidirectional; it can only flow from SFPUC zones to VW zones. 
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The City’s Gibraltar facility has storage, pumping, and pressure regulating facilities for both SFPUC and VW 
supplies. To distinguish between the pumps and storage reservoirs, references in the following sections 
will append parenthetical notes specifying the facility’s service area/source (e.g., SF or VW). The PRVs at 
the station are uniquely named, so no disambiguation is necessary. 

3.3.1 Storage Reservoirs 

The City has five storage reservoirs, totaling approximately 16 million gallons (MG) of capacity. Four 
storage reservoirs serve the SFPUC service area, with Tularcitos and Minnis serving customers in the 
hillside areas (Zones SF3 and SF4) and Gibraltar (SF) and Ayer serving customers in the valley area 
(Zones SF1 and SF2). The remaining storage reservoir, Gibraltar (VW), serves Zone VW2 directly and Zone 
VW1 indirectly (via the Capitol, Curtis, and Parc Metro PRVs). The supply source, location, and key 
operational information for each storage reservoir is listed in Table 3-4. 

Additional disinfection and deliberate reservoir operation help ensure stored water quality remains high. At 
each storage reservoir, chlorine liquid/tablets and liquid ammonia are added to create a chloramine residual. 

Table 3-4. Existing Storage Reservoirs 

Storage 
Reservoir Location 

Pressure 
Zone(s) 
Served 

Year 
Built 

Tank 
Material 

Tank 
Diameter, 

ft 

Tank 
Floor 

Elevation, 
ft msl 

Normal 
Operating 

Level 
Range(a), 

ft 
Capacity, 

MG(b) 

SFPUC Service Area 

Gibraltar 
(SF) 

641 Gibraltar 
Court 

SF1 1993 Concrete 181 22 15 - 24.5 5.0 

Ayer 
1429 East 
Calaveras 
Boulevard 

SF2 1995 Concrete 158 47 31.2 - 36 5.6 

Tularcitos 
1328 
Tularcitos 
Drive 

SF3 1982 Steel 48 544.2 15 - 21.5 0.30 

Minnis 
901B Downing 
Road 

SF4 1982 Steel 51 885.5 15 - 21.5 0.34 

SFPUC Total 11.2 

VW Service Area 

Gibraltar 
(VW) 

641 Gibraltar 
Court 

VW2 1993 Concrete 181 22 15 - 24.5 5.0 

VW Total 5.0 

City Total 16.2 

(a) Source: City SCADA data (Gibraltar reservoirs) and City-provided circle charts (Ayer, Tularcitos, and Minnis). 

(b) Source: As-builts provided by City in November 2019. 
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3.3.2 Pump Stations 

Of the City’s five pump stations, four serve the SFPUC service area, with the remaining pump station 
serving Zone VW2. Besides drawing from the Gibraltar (VW) reservoir to serve Zone VW2, the Gibraltar 
(VW) PS also has emergency pumps to increase delivery pressures from the Gibraltar turnout if pressures 
are not sufficient. While these pumps have been used sparingly, they provide valuable redundancy during 
peak summer periods or emergencies. 

In the SFPUC service area, the Gibraltar (SF) PS delivers stored water from the Gibraltar (SF) reservoir to 
Zone SF1. Similarly, both the Ayer PS and the Tularcitos PS draw water from their respective storage 
reservoirs (Ayer and Tularcitos). The Ayer PS serves Zone SF2, while the Tularcitos PS serves Zone SF4. The 
Country Club PS draws from Zone SF2 to serve Zone SF3 and also fills the Tularcitos reservoir. Pump station 
service area, pump types and capacity, and backup power features are summarized in Table 3-5. 

Table 3-5. Existing Pump Stations 

Pump Station 
Pressure 

Zone Served 

Number of 
Pumps and 

Capacity(a), gpm Pump Type(b) Pump Drive Type(c) 
Backup 

Generator? 

Gibraltar (SF) SF1 2 @ 5,500 SCHC 1 Electric, 1 Diesel Yes 

Ayer SF2 3 @ 1,800 MVT Electric Yes 

Country Club SF3 2 @ 250 Submersible MVT Electric No 

Tularcitos SF4 2 @ 250 Submersible MVT Electric No 

Gibraltar (VW) 

VW2 2 @ 5,500(d) SCHC 1 Electric, 1 Diesel Yes 

VW2(e) 

1 @ 5,000 

1 @ 4,000 

1 @ 2,000 

1 @ 2,000 

MVT 

MVT 

MVT 
SCHC 

Diesel 

Electric 

Electric 

Electric 

Yes (all) 

(a) Source: City-provided asset spreadsheet (Master List 4.0) and pump curves. 

(b) SCHC = split case horizontal centrifugal; MVT = multistage vertical turbine. 

(c) All pumps are variable speed except for those at the Country Club and Tularcitos pump stations. 

(d) One pump can be valved for either Zone SF1 or VW2. 

(e) Emergency backup pumps located at VW turnout, activated when delivery pressures fall below 120 psi. 

3.3.3 Pressure Reducing Valves 

Eleven PRVs ensure that the City’s water system pressures remain within acceptable operating range. 
Since SFPUC and VW supplies have an HGL of 340 feet and 425 feet, respectively, the City must reduce 
pressures when serving customers at lower elevations. Any inter-zone pipeline connections (e.g., between 
Zones VW2 and VW1) must also include PRVs or closed valves. Four PRVs serve Zone SF1, and three PRVs 
serve Zone SF4-1, a small sub-zone within Zone SF4. There are four PRVs in the VW service area, one 
serving Zone VW2 and three serving Zone VW1. The location, set points, HGL, and associated pressure 
zones for each PRV are shown in Table 3-6. 

The City also has six emergency PRVs set to automatically operate if pressures in the VW service area fall 
below an HGL of 125 feet in Zone VW1 or 175 feet in Zone VW2. As a result, SFPUC supply can supplement 
VW supply when needed. Four emergency PRVs serve Zone VW1, and two serve Zone VW2. Emergency 
PRV locations and key operational information are summarized in Table 3-7. 
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Table 3-6. Existing Pressure Reducing Valves 

PRV Location 

Set 
Point(a), 

psi 

Hydraulic 
Grade 

Line(b), ft 
From 
Zone To Zone 

Calera Creek Heights Near 163 Calera Creek Heights Drive 70 787 SF4-2 SF4-1 

Capitol 
North Capitol Avenue b/w 
Montague Expressway and 
City Limits 

68 201 VW2 VW1 

Curtis East & West 
West Curtis Avenue b/w 
Main Street and Abel Street 

80 202 VW2 VW1 

Gibraltar 21 & 21A 641 Gibraltar Court 136 325 VW(c) VW2 

Gibraltar 24 641 Gibraltar Court 76 194(d) SFPUC(c) SF1 

Main Hammond Way 80 207 SF2 SF1 

North Milpitas North Milpitas/Calaveras 79 207 SF2 SF1 

Parc Metro East Curtis Avenue/East Lane 82 218(d) VW2 VW1 

Sunnyhills Washington/Escuela 67 199 SF2 SF1 

Tularcitos North Vault Near 1475 Pinehurst Court 67 707 SF4-2 SF4-1 

Tularcitos South Vault Near 1486 Tularcitos Drive 68 762 SF4-2 SF4-1 

(a) Source: City-provided data in June 2020. 

(b) Source: City of Milpitas Water Distribution System Plan Schematic Profile (HydroScience Engineers). 

(c) PRV located immediately downstream of turnout. 

(d) Estimated from set point (converted to pressure head in feet) and approximate elevation from as-builts. 

 

Table 3-7. Existing Emergency Pressure Reducing Valves 

Emergency PRV Location 

Upstream 
Setting(a), 

psi 
Downstream 
Setting(a), psi 

Hydraulic 
Grade 

Line(b), ft 
From 
Zone To Zone 

Junipero 
Junipero & South Abel 
Street 

--(c) --(c) 169 SF1 VW1 

Live Oak Live Oak Court and I-880 75 70 125 SF1 VW1 

McCarthy South of Cadillac Court 82 72 73 SF1 VW1 

California Circle California Circle and I-880 82 72 71 SF1 VW1 

Montague 
Montague Expressway 
and I-680 

118 110 216 SF2 VW2 

Yosemite 
Sinclair Frontage Road 
and Yosemite Drive 

118 110 211 SF2 VW2 

(a) Source: City-provided data in February 2021. 

(b) Source: City of Milpitas Water Distribution System Plan Schematic Profile (HydroScience Engineers). 

(c) PRV is offline. 
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3.3.4 Isolation Valves 

To prevent blending of the two water sources (SFPUC and VW) and better control water quality, the City 
has installed 49 isolation valves throughout the distribution system. Thirty-one are in Zone 1 
(i.e., separating zones SF1 and VW1), and nine are in Zone 2. The remaining nine isolation valves separate 
pressure zones within the same service area (e.g., Zones SF1 and SF2) but do not have facilities to regulate 
flow (i.e., PRVs or booster pumps). Therefore, these nine valves should always remain closed. 

Isolation valves increase supply reliability, as they can be opened during long-term water shortages from 
either SFPUC or VW. Existing isolation valves are shown on Figure 3-2 and listed in Table 3-8. Previous 
modeling performed for the 2009 WMPU demonstrated that the City does not have to open every valve 
to supply the entire system using one supply source. Per the 2009 WMPU, opening only four “key” valves 
allowed a single supply source to serve the City service area (refer to Chapters 8 and 9 of this Water Master 
Plan for updated recommendations). Current City emergency operations procedures are detailed in 
Appendix B. 

3.3.5 Pipelines 

The existing water distribution system consists of approximately 183 miles of pipeline with diameters 
ranging from 2 inches to 30 inches. By length, approximately 85 percent of the City’s water pipelines are 
between 6 inches and 12 inches in diameter, and just over 73 percent are asbestos cement (AC). The 
diameter and material distributions of the City’s water system pipelines are summarized in Table 3-9 and 
Table 3-10, respectively. 
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Valve Number Valve Size, in Location Classification(a)

1 14 End of Live Oak Court None

2 12 Starlite Dr/Capitol Avenue None

2A 10 150 feet east of Evening Star Court None

3 8 S. Main Street/S. Abel Street None

4 12 S. Abel Street/Capitol Avenue None

5 12 S. Abel Street/Capitol Avenue None

5A 6 S. Main Street/Cedar Way None

6 8 S. Main Street/Montague Expwy. None

7 10 S. Main Street/Montague Expwy. None

12X 14 South end of Rio Verde Place None

13 12 S. Abbott Avenue near Economy Inn None

13A 8 North end of Rio Verde Place None

14 8 S. Abel Street/Corning Avenue None

14A 6 Corning Ave/Palmer Avenue None

15 8 S. Abel Street/Junipero Drive None

18 12 S. Abel Street/Serra Way None

18A 12 S. Abel Street south of Calaveras Boulevard None

20 8 S. Main Street/Carlo Street None

20A 6 Carlo Street/Calaveras Boulevard None

20B 12 Carlo Street/Calaveras Boulevard None

24 6 End of E. Carlo Street None

25 8 South end of Railroad Avenue None

26 6 S. Abel Street/Sylvia Avenue None

27 8 Hammond Way near SFPUC Pipeline None

28 8 Hammond Way near SFPUC Pipeline None

30 12 S. Main Street near SFPUC Pipeline None

31 24 S. Abel Street near SFPUC Pipeline None

35 8 End of Corning Avenue None

32045 14 End of Cadillac Court None

32523 14 N. McCarthy Boulevard None

35100 8 End of Corning Avenue None

Pressure Zone 2 (between SF2 and VW2)

8 8 Montague Expwy/Southbound 680 offramp None

8A 10 Montague Expwy/Southbound 680 offramp None

9 24 Sinclair Frontage Road/Yosemite Drive Key

10 12 Sinclair Frontage Road south of Wrigley Way None

23C 16 S. Milpitas Boulevard north of Los Coches Street Key

32 24 S. Hillview Drive/Calaveras Boulevard Key

137 16 650 feet west of Gibraltar Drive/Yosemite Drive Key

174 12 650 feet west of Gibraltar Drive/Yosemite Drive None

31219 12 Sinclair Frontage Road/Montague Court None

Between Pressure Zones in the Same Service Area

79 12 Near Main PRV (between SF1 and SF2) Always Closed

99A 18 Curtis Avenue near Curtis PRV (between VW1 and VW2) Always Closed

31660 8 Country Club Drive/Tularcitos Drive (between SF3 and SF4-1) Always Closed

32818 8 Coelho Street/Diel Drive (between SF1 and SF2) Always Closed

33788 8 Coelho Street/Roger Street (between SF1 and SF2) Always Closed

34357 8 E. Curtis Avenue near Parc Metro PRV (between SF1 and SF2) Always Closed

34358 8 E. Curtis Avenue near Parc Metro PRV (between SF1 and SF2) Always Closed

34359 8 E. Curtis Avenue near Parc Metro PRV (between SF1 and SF2) Always Closed

35727 12 S. Main Street near Tom Evatt Park (between SF1 and SF2) Always Closed

(a) Isolation valves are normally closed to separate SFPUC and VW supplies. Per the 2009 WMPU, opening only the four key valves allows a 

     single source (SFPUC or VW) to supply the entire system. Valves located between pressure zones shall remain closed at all times.

Pressure Zone 1 (between SF1 and VW1)

Table 3-8. Existing Isolation Valves

N\270\60-19-16\E\T2\Ch3\Ch3Tbls
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Table 3-9. Summary of Existing Pipelines by Diameter(a) 

Pipe Diameter, 
inches 

Total Pipeline Length, 
feet 

Total Pipeline Length, 
miles 

Percent of  
Water System 

2 107 0.0 0.0% 

4 11,542 2.2 1.2% 

6 243,314 46.1 25.2% 

8 246,992 46.8 25.6% 

10 81,940 15.5 8.5% 

12 242,814 46.0 25.2% 

14 59,695 11.3 6.2% 

16 32,961 6.2 3.4% 

18 38,419 7.3 4.0% 

20 320 0.1 0.0% 

24 5,696 1.1 0.6% 

30 216 0.0 0.0% 

Total 964,015 183 100% 

(a) Source: City GIS pipeline shapefile and as-builts provided February and March 2020. 

 

Table 3-10. Summary of Existing Pipelines by Material(a) 

Pipe Material Abbreviation 
Total Pipeline Length, 

feet 
Total Pipeline Length, 

miles 
Percent of  

Water System 

Asbestos Cement AC / ACP 704,997 133.5 73.1% 

Concrete Cylinder CCP 887 0.2 0.1% 

Cast Iron CIP 5,002 0.9 0.5% 

Ductile Iron DIP 80,772 15.3 8.4% 

Polyvinyl Chloride PVC 144,474 27.4 15.0% 

Steel STL 27,883 5.3 2.9% 

Total 964,015 183 100% 

(a) Source: City GIS pipeline shapefile and as-builts provided February and March 2020. 
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Water Supply Sources 

This chapter summarizes the City’s existing and future water supply sources. A reliable water supply is 
critical for ensuring the City can meet water demands through buildout and during emergency outages. 
The evaluation of water supply availability and reliability begins with understanding the City’s supply 
sources and agreements, as well as the water quality associated with those supply sources. The City’s 
historical and projected future use of its available water supplies is further described in Chapter 5 of 
this report. 

4.1 EXISTING WATER SUPPLIES 

The City’s existing water supplies include imported water, groundwater, recycled water, and interties with 
neighboring agencies. 

Under normal conditions, imported water comprises the City’s entire water supply. The City purchases 
treated surface water from two agencies: the SFPUC and VW, which was previously known as the Santa 
Clara Valley Water District. In 2019, water supplies from SFPUC totaled 6,146 acre-feet (af) and 
represented about 59 percent of the City’s total water supplies, while water supplies from VW totaled 
3,182 af and represented about 31 percent of the City’s total water supplies. 

Recycled water is produced at the San José-Santa Clara Regional Wastewater Facility and delivered to the 
City by South Bay Water Recycling (SBWR). In 2019, the City used approximately 1,049 af of recycled water, 
mainly for landscape irrigation. This represented about 10 percent of the City’s total 2019 water use. 

In emergencies, the City can activate interties with SJW and the ACWD and/or pump groundwater. The 
City overlies the Santa Clara Valley Groundwater Sub-basin and currently has one groundwater well 
(Pinewood Well). 

Each of the City’s existing water supplies is described further below. 

4.1.1 San Francisco Public Utilities Commission (SFPUC) 

The SFPUC is a department of the City and County of San Francisco, which owns and operates the Hetch 
Hetchy Regional Water System (RWS). The RWS spans from Hetch Hetchy Valley in Yosemite National Park 
to the City of San Francisco and consists of over 280 miles of pipeline, eleven reservoirs, five pump 
stations, and two water treatment plants.  

The Hetch Hetchy watershed, an area located in Yosemite National Park, is the major source of water for 
all of San Francisco's retail and wholesale water needs. Spring snowmelt runs down the Tuolumne River 
and fills Hetch Hetchy Reservoir, the largest reservoir in the Hetch Hetchy water system. This surface 
water in the Hetch Hetchy Reservoir is treated, but not filtered because it is of such high quality. 

The Alameda and Peninsula watersheds produce the rest of the total water supply. The Alameda 
watersheds (the San Antonio Creek, Upper Alameda Creek, and Arroyo Hondo watersheds) located in 
Alameda and Santa Clara Counties, contribute surface water supplies captured and stored in two 
reservoirs: Calaveras and San Antonio. The Sunol Filter Galleries located near the Town of Sunol, are a 
groundwater source supplying less than one percent of San Francisco's water. The Peninsula watersheds 
(the San Mateo Creek and Pilarcitos Creek watersheds) in San Mateo County contribute surface water 
supplies captured and stored in lower and upper Crystal Springs and San Andreas Reservoirs and in two 
smaller reservoirs, Pilarcitos and Stone Dam. The six reservoirs in the Alameda and Peninsula watersheds 
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capture rain and local runoff. Some also store Hetch Hetchy water for use by San Francisco. These local 
water sources and groundwater from the Sunol filter galleries are treated and filtered before delivery. 

Although most of the SFPUC water deliveries originate from the Tuolumne River, typically comprising 
approximately 85 percent of SFPUC water deliveries, the SFPUC prioritizes local surface water supplies. 
However, in dry years, when local surface water supply is often decreased, Tuolumne River diversions can 
exceed 90 percent of SFPUC supplies. 

The RWS serves the City of San Francisco as well as 25 wholesale customers located throughout Alameda, 
Santa Clara, and San Mateo Counties, including the City of Milpitas. Overall, the RWS serves approximately 
2.7 million residential, commercial, and industrial customers throughout the San Francisco Bay Area.  

A schematic of the RWS is provided on Figure 4-1. 

 
Source: SFPUC website 

Figure 4-1. SFPUC Regional Water System 

4.1.1.1 City Supplies from SFPUC 

The Bay Area Water Supply and Conservation Agency (BAWSCA) represents the interests of the 
25 wholesale customers (who together manage 27 water systems), including the City of Milpitas. In 2009, 
the SFPUC and BAWSCA members entered into a Water Supply Agreement, a 25-year contract outlining 
the relationship between the two entities. A key component of the Water Supply Agreement is that it 
continued the “Supply Assurance,” a maximum supply of 184 mgd to be allocated among BAWSCA 
members, established by the Water Supply Agreement’s predecessor (the 1984 Settlement Agreement 
and Master Water Sales Contract). Though the Supply Assurance can be reduced due to drought, 
maintenance, or emergencies, the Water Supply Agreement established the 184 mgd delivery ceiling 
in perpetuity. 

https://www.sfwater.org/
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The Supply Assurance is allocated between 22 wholesale customers in the form of Individual Supply 
Guarantees (ISGs)6. ISGs are specified in the Water Supply Agreement and subject to change following the 
Water Supply Agreement’s expiration in 2034. The City’s ISG is 9.23 mgd, which is delivered through Bay 
Division Pipelines Nos. 3 and 4. 

4.1.1.2 SFPUC Water Quality 

The RWS delivers high quality water that meets all Federal and State requirements. Most of the water 
originates in the Tuolumne River, which is fed by spring snowmelt in a well-protected watershed in 
Yosemite National Park. Diverted water is stored in the Hetch Hetchy Reservoir and transported to the 
Bay Area in pipes and tunnels. According to the SFPUC’s 2019 Water Quality Report, Hetch Hetchy water 
meets Federal and State drinking water quality standards by providing the following treatment: pH 
adjustment (to control corrosion), disinfection (including ultraviolet light and chlorination), fluoridation 
(for dental health protection), and chloramination (for maintaining disinfectant residual and minimizing 
disinfection byproducts). Filtration is not required due to the high water quality. 

Local surface water supplies, which typically comprise about 15 percent of SFPUC supplies, require more 
typical treatment, including coagulation, flocculation, sedimentation, filtration, and disinfection. Most 
wholesale customers, including the City, receive a blend of Hetch Hetchy and local surface water supplies. 
The SFPUC does not anticipate any future degradation of water quality. 

4.1.2 Valley Water (VW) 

Valley Water, previously known as the Santa Clara Valley Water District, is an independent special district 
that provides wholesale water supply, groundwater management, flood protection and stream 
stewardship. Its service area includes all of Santa Clara County, which is located at the southern end of 
San Francisco Bay. Valley Water was formed as the Santa Clara Valley Water Conservation District in 1929 
in response to groundwater overdraft and significant land subsidence. In 1954, it annexed the Central 
Santa Clara Valley Water District. In 1968, it merged with the countywide flood control district to form 
one agency to manage the water supply and flood programs for most of the county. The Gavilan Water 
District in southern Santa Clara County was annexed in 1987 and now Valley Water provides services for 
the entire county. Valley Water is governed by an elected seven-member Board of Directors following the 
District Act and its own Board Governance Policies. 

Valley Water has been a leader in conjunctive use in California for decades, utilizing imported and local 
surface water to supplement groundwater and to maintain reliability in dry years. Conjunctive use helps 
protect local subbasins from overdraft, land subsidence, and saltwater intrusion and provides critical 
groundwater storage reserves for use during droughts or outages. After it was formed to address declining 
groundwater levels and land subsidence, Valley Water constructed reservoirs to capture more local water. 
However, local supplies were insufficient to meet the county’s growing population. Valley Water began 
importing water from the State Water Project in 1965 and from the Central Valley Project’s San Felipe 
Division in 1987. These investments, along with water recycling and conservation, have resulted in 
sustainable groundwater subbasins and reliable water supplies for the county. 

 

6 Three wholesale customers do not have ISGs: the cities of San Jose, Santa Clara, and Hayward. The cities of San Jose and Santa 
Clara are supplied on a temporary and interruptible basis and thus do not have an allocated share of the Supply Assurance. The 
City of Hayward has an unspecified allocation, equal to the difference between 184 mgd and the sum of the ISGs. 
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About half of the county’s water supply currently comes from local sources and about half comes 
from imported water sources. Local sources include natural groundwater recharge and surface water 
supplies, including surface water rights held by Valley Water, San Jose Water, and Stanford University. 
Imported water includes Valley Water’s State Water Project and Central Valley Project contract supplies 
(100,000 acre-feet per year [af/yr] from the SWP and 152,500 af/yr from the Central Valley Project [CVP]), 
as well as supplies delivered by the SFPUC to cities in northern Santa Clara County.  

A schematic of the VW water supply system is provided on Figure 4-2. 

 
Source: Valley Water, Water Supply Master Plan 2040, November 2019. 

Figure 4-2. Valley Water Water Supply System 

4.1.2.1 City Supplies from VW 

VW delivers treated surface water to the City via the Milpitas Pipeline. Per the City’s contract with VW, 
potable water deliveries consist of SWP and CVP water only, with amounts based on an annual request 
the City submits every three years. In each of the three years after submitting the request, the City is 
obligated to purchase at least 95 percent of the maximum amount listed on the schedule. Every month, 
VW guarantees the City can receive at least 15 percent of the annual delivery schedule. 
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4.1.2.2 VW Water Quality 

The SWP and CVP convey water through the Sacramento-San Joaquin Delta (Delta). Delta supplies are 
threatened by sea level rise and climate change, with elevated nutrient concentrations (causing algal 
blooms and reducing dissolved oxygen) and disinfection byproducts presenting a more immediate 
challenge. The Central Valley Regional Water Quality Control Board is also focused on controlling pesticide 
and herbicide discharges into the Delta. 

Surface water is treated at either the Penitencia or Santa Teresa Water Treatment Plants (WTPs) before 
delivery to the City. It should be noted that VW also operates a third WTP, the Rinconada WTP, but it 
primarily serves the west side of Santa Clara County, which does not include the City. The Penitencia and 
Santa Teresa WTPs began operations in 1974 and 1989, respectively. In 2006, disinfection facilities at each 
WTP were upgraded to use ozone instead of chlorine. Not only is ozone a strong disinfectant, but it can 
also improve taste and odor while also reducing the formation of disinfection byproducts. At both WTPs, 
raw water is treated via coagulation/flocculation (to remove silt and particles), ozone disinfection, and 
granular activated carbon filtration (to remove dissolved chemicals). Filtered water is then treated with 
chloramine to maintain a disinfection residual through the distribution system. 

4.1.3 Recycled Water 

South Bay Water Recycling (SBWR), a division within the City of San Jose’s Environmental Services 
Department, is the regional permit holder for recycled water in San José, Santa Clara and Milpitas, 
ensuring compliance with State regulations for recycled water quality and use. SBWR is a recycled water 
wholesaler to four retailers: San Jose Water, San José Municipal Water, City of Santa Clara, and City of 
Milpitas. Customers buy recycled water from the retailer in their location. 

Tertiary treated recycled water is produced at the San José-Santa Clara Regional Wastewater Facility, one 
of the largest such treatment facilities in California. SBWR’s recycled water system consists of over 
150 miles of pipeline, five pump stations, and 10 million gallons of storage in reservoirs. SBWR 
delivers more than four billion gallons of recycled water per year to more than 900 commercial customers, 
an average of 11 mgd.  

A schematic of the SBWR system is provided on Figure 4-3. 

https://www.sanjoseca.gov/home/showdocument?id=522
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Source: SBWR website 

Figure 4-3. South Bay Water Recycling System 

The use of recycled water is a priority for the City, which has adopted an ordinance that prohibits using 
potable water for irrigation if recycled water is available. While SBWR owns the distribution system, the 
City is responsible for operation and maintenance of any facilities within City boundaries. 

In 2019, the City used approximately 1,049 af of recycled water, mainly for landscape irrigation. This 
represented about 10 percent of the City’s total 2019 water use. According to the City’s 2015 Urban Water 
Management Plan (UWMP), continued growth in landscape irrigation and industrial use, along 
with expansion to golf course irrigation, should increase recycled water use to approximately 2,690 af by 
2040. In addition, the City is seeking to improve recycled water reliability via interties with SJW, also a 
SBWR retailer. 

https://www.sanjoseca.gov/your-government/environment/water-utilities/recycled-water
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4.1.4 Emergency Groundwater Wells 

The City overlies the Santa Clara Groundwater Subbasin, which is managed by VW. In its 2019 Basin 
Prioritization project, DWR identified the Santa Clara Groundwater Subbasin as a high priority basin for 
sustainable management. Overdraft and land subsidence have been challenges in the past, and VW 
actively manages surface recharge to alleviate subsidence. 

Groundwater is not part of the City’s normal water supply portfolio. Should SFPUC and/or VW supplies be 
interrupted, the City can activate the Pinewood Well, which draws water from an aquitard-protected area 
in the southwestern part of the City. While the Pinewood Well is currently permitted for emergency use 
only, the City may consider permitting it as an active, fully operational well in the future. The State Water 
Resources Control Board (SWRCB) Division of Drinking Water (DDW) defines emergency or standby water 
sources as not operating more than 15 calendar days nor more than five consecutive days in a year. 

Per the 2009 WMPU, the Pinewood Well has a capacity of 1.7 mgd. Pump production testing would be 
required to confirm this capacity, but that is outside the scope of this master plan. Therefore, this master 
plan assumes the Pinewood Well capacity remains at 1.7 mgd. Pumped water meets primary drinking 
water standards; however, there are taste and odor concerns. In 2016, Water Solutions, Inc. conducted a 
Groundwater Well Evaluation that examined the Pinewood Well and potential sites for a new well. This 
Groundwater Well Evaluation recommended using ozone and surface water blending to control taste and 
odor. As discussed previously in Section 3.2.2, the Pinewood Well is equipped with a plug-in adapter and 
transfer switch to receive power from a portable generator. The City anticipates completing treatment 
and operational improvements at the Pinewood Well soon. 

The City also has two other planned wells, the Curtis Well and the McCandless Well, which are described 
in Section 4.2 below.  

4.1.5 Emergency Interties 

The City has one intertie with SJW and two interties with ACWD. With a 2-hour notice and mutual consent, 
the City can receive water from either source. The ACWD intertie is a two-way intertie, allowing the City 
to either receive or provide water supplies, while the City can only receive water from SJW. 

4.2 FUTURE WATER SUPPLIES 

Based on the City’s 2015 UWMP, the City expects to meet future water demands with the existing imported 
surface water supplies described above. As a result, there are no plans to develop new supply sources. 

However, the City hopes to increase future supply reliability by expanding its groundwater capabilities. 
Two new wells, the Curtis Well and the McCandless Well, are expected to come online during the City’s 
buildout horizon (i.e., by 2040). The Curtis Well was drilled in 2003, but the well was not equipped with 
above-grade infrastructure required for a functioning well, and the facility was never completed. As a 
result, bringing the Curtis Well online requires significant effort, including installing a submersible pump, 
piping, and treatment components, as well as conducting testing and permitting. Design for the Curtis 
Well improvements began in 2020. Construction of the McCandless Well began in 2020 and is anticipated 
to be completed by 2022. 

 



 

 

 
n270-60-19-16R – MP 

5-1  City of Milpitas 
Water Master Plan 

March 2021 
 

  
Water Demand 

This chapter reviews the City’s existing potable water demands and develops future water demand 
projections based on refined Water Use Factors (WUFs) described in this chapter and planned future 
development (described in Chapter 2). Having accurate and thorough water demands allows for: 

• Developing and calibrating the potable water system hydraulic model 

• Identifying existing and potential future water system deficiencies and recommending 
improvements 

5.1 HISTORICAL WATER PRODUCTION AND CONSUMPTION 

As described in Chapter 4, the City imports surface water from SFPUC and VW. During normal operation, 
water production consists exclusively of water imports. Water consumption is defined as metered water 
use and is based on actual billing data provided by the City. The difference between water production 
and water consumption is non-revenue water (NRW). 

The following subsections detail the City’s historical production and consumption to help determine 
appropriate NRW, per capita water use, and peaking factors. This information, along with future land use 
plans, will serve as the foundation for future water demand projections. 

5.1.1 Water Production 

Table 5-1 summarizes annual water production from 2009 through 2019 and breaks down deliveries by 
source (SFPUC and VW). Total production decreased between 2014 and 2017 due to the drought and 
associated water conservation efforts. Production increased in 2018 and held steady in 2019 but remains 
below pre-drought levels. In recent years SFPUC imports have comprised approximately 60 to 66 percent 
of the City’s total production, though recent production volume has dropped due to increased use of 
recycled water. VW imports have comprised about 34 to 40 percent of the City’s total production in 
recent years. 

Figure 5-1 shows the City’s monthly water production from January 2009 through December 2019. As 
expected, the City’s highest water production has occurred in the summer months (June through 
September), when temperatures are high and rainfall is minimal. Over this 10-year period, the lowest 
water production has most frequently occurred in December and March. 
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Table 5-1. Historical Water Production(a) 

Calendar 
Year 

SFPUC VW 

Total 
Production, af 

Average Day 
Production, 

mgd Volume, af 
Percent of Total 

Production 
Volume, 

af 
Percent of Total 

Production 

2009 7,563 68 3,509 32 11,072 9.9 

2010 6,748 66 3,483 34 10,231 9.1 

2011 6,855 67 3,395 33 10,250 9.2 

2012 6,984 68 3,342 32 10,326 9.2 

2013 7,506 70 3,251 30 10,758 9.6 

2014 6,418 66 3,330 34 9,748 8.7 

2015 5,288 60 3,487 40 8,774 7.8 

2016 5,270 61 3,372 39 8,642 7.7 

2017 5,707 64 3,191 36 8,898 7.9 

2018 5,776 64 3,315 36 9,091 8.1 

2019 6,146 66 3,182 34 9,328 8.3 

Average 6,387 66 3,351 34 9,738 8.7 

(a) Historical production data provided by City in January 2020. 
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Figure 5-1. Monthly Water Production
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5.1.2 Water Consumption 

Table 5-2 summarizes historical water consumption (2013 through 2019) by customer type and was 
developed from City-provided billing data7. Over this 7-year period, residential customers averaged about 
55 percent of the total City consumption. Commercial users averaged about 40 percent of total 
consumption, with Public (City and County) users making up the remainder (just over 4 percent). The 
overall consumption trend follows the City’s production and is consistent across residential and 
commercial customers. 

Table 5-2. Historical Metered Water Consumption(a) 

Customer Type 
CY 2013, 

mgd 
CY 2014, 

mgd 
CY 2015, 

mgd 
CY 2016, 

mgd 
CY 2017, 

mgd 
CY 2018, 

mgd 
CY 2019, 

mgd 

Residential 

Water 4.39 4.08 3.82 3.74 3.97 4.31 3.92 

Fire 0.00 0.00 0.00 0.00 0.04 0.00 0.00 

Irrigation 0.36 0.32 0.21 0.24 0.29 0.31 0.34 

Subtotal 
Residential 

4.75 4.40 4.03 3.98 4.31 4.62 4.26 

Commercial 

Water 2.95 2.68 2.73 2.57 2.65 2.71 2.43 

Fire 0.00 0.01 0.00 0.00 0.00 0.00 0.00 

Irrigation 0.64 0.53 0.38 0.37 0.44 0.47 0.51 

Subtotal 
Commercial 

3.59 3.21 3.11 2.94 3.10 3.19 2.94 

Public 

Water -  
City 

0.04 0.03 0.02 0.03 0.03 0.03 0.04 

Water -  
County 

0.01 0.01 0.01 0.01 0.01 0.01 0.01 

Irrigation - City 0.38 0.23 0.58 0.17 0.28 0.23 0.18 

Subtotal Public 0.42 0.26 0.61 0.20 0.32 0.27 0.22 

Total 8.76 7.87 7.75 7.12 7.72 8.09 7.43 

(a) Based on billing data provided by City in January 2020. 

 

 

7 Billing data was bi-monthly. Usage was grouped into calendar years based on the ending date of the billing period. As a result, 
annual consumption may not match other sources depending on how year-end water use is accounted for. 
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5.1.2.1 Large Water Users 

Refer to Chapter 2 (Table 2-3) for the list of the Large Water Users in CY 2019 (those using more than 
30,000 gpd). 

5.1.3 Non-Revenue Water 

NRW is the difference between the volume of water produced and the volume of water consumed or 
metered. Though there are many reasons why production may exceed consumption, the most common 
include system losses including, but not limited to, leakage, measurement errors, and unauthorized use. 
While water utilities try to minimize NRW, it is difficult to eliminate entirely. 

Table 5-3 summarizes the City’s historical NRW between 2013 and 2019. NRW is calculated from 
production and consumption data (Table 5-1 and Table 5-2, respectively) except where available from 
validated American Water Works Association (AWWA) water audits. NRW falls generally between 9 and 
11 percent, though it peaked at 15.4 percent in 2016. The average NRW from 2013 to 2019 is 
approximately 10.9 percent. 

West Yost recommends using a NRW of 11 percent to calculate the City’s total future water 
production requirement. 

Table 5-3. Historical Non-Revenue Water(a) 

Calendar Year 
Total Production, 

mgd 
Total Consumption, 

mgd 
Water Loss, 

mgd 
Non-Revenue 

Water, % 

2013 9.60 8.76 0.84 8.8 

2014 8.70 7.87 0.84 9.6 

2015 7.83 7.75 0.08 10.5(b) 

2016 7.69 7.12 0.57 15.4(b) 

2017 7.94 7.72 0.22 9.6(b) 

2018 8.12 8.09 0.03 11.2(b) 

2019 8.33 7.43 0.90 10.8 

Average 8.32 7.82 0.50 10.9 

(a) Refer to Table 5-1 and Table 5-2. Non-revenue water (NRW) equals Water Loss divided by Total Production, unless otherwise noted. 

(b) NRW equals "Non-revenue water as percent by volume of Water Supplied" from City's water audits, received August 2020. 

 

5.1.4 Per Capita Water Use 

The City’s historical per capita water use is presented in Table 5-4. While population continued to grow 
through the drought, per capita water use fell dramatically in 2015 and remained low in 2016 due to water 
conservation and mandatory water reduction measures implemented during the drought. Per capita 
water use rebounded slightly in 2017 and is holding steady but remains well below 2013 levels. 
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Table 5-4. Historical Per Capita Water Use(a) 

Calendar Year Population(b) Total Production, mgd Per Capita Water Use, gpcd 

2013 68,622 9.60 140 

2014 70,701 8.70 123 

2015 73,632 7.83 106 

2016 74,766 7.69 103 

2017 74,922 7.94 106 

2018 75,083 8.12 108 

2019 77,961 8.33 107 

Average 113 

Average (excluding 2015 and 2016)(c) 117 

(a) Refer to Table 5-1. 

(b) Population for 2013 through 2018 is from CA Department of Finance, E-4 Population Estimates (May 1, 2020). Population for 2019 is 
based on January 1, 2020 population from CA Department of Finance, E-1 Population Estimates (May 1, 2020). 

(c) Data from 2015 and 2016 were excluded due to mandatory water restrictions implemented by the State Water Resources Control 
Board during these two years. 

gpcd = gallons per capita per day 

 

As described in Section 5.2.1 below, the City’s per capita water use in 2015 was well below (in compliance 
with) the City’s 2015 per capita water use goal (164 gpcd) as required by the Water Conservation Act of 
2009 and is on track to be in compliance with the City’s 2020 per capita water use goal (146 gpcd).  

5.1.5 Peaking Factors 

Peak demands are used to evaluate and size water system pipelines and storage facilities and define water 
supply and capacity requirements. Projecting peak demands typically involves applying a multiplier, or 
peaking factor, to average day demand (ADD), which is calculated by dividing a year’s total water 
production by the number of days in that year (refer to Table 5-1). 

Recent water use data help refine peaking factors for key demand conditions. To account for NRW, 
production totals are used. This subsection describes the methodologies utilized to update the City’s 
maximum day demand (MDD) and peak hour demand (PHD) peaking factors and presents their 
revised values. 

5.1.5.1 Maximum Day Demand Peaking Factor 

The MDD peaking factor is calculated by dividing the calendar year’s largest single day demand by the 
ADD of the same year. Under normal conditions, the City’s water demands are served by supplies from 
either turnouts or pumped storage. As a result, determining daily demands requires data for both turnout 
flows and storage reservoir levels. Detailed historical reservoir information was unavailable, so West Yost 
reviewed daily flows from SFPUC and VW turnouts as a proxy for daily demands. Turnout flows are a valid 
substitute for demands if, as is assumed in this master plan, storage reservoir inflows are similar to 
pumped outflows over a 24-hour period. 
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Due to the different customer types in each service area, separate MDD peaking factors have been 
developed for the SFPUC and VW systems. The 2002 WMP (and the 2009 WMPU, which used the same 
peaking factors as in 2002) also acknowledged the impact of customer type on water use, going so far 
as to develop separate peaking factors for residential (1.9) and industrial/commercial (1.5) users. Data 
limitations preclude calculating land use-based peaking factors for this master plan. However, the 
portion of the City served by the SFPUC system has more residential customers, while the portion of 
the City served by the VW system has more industrial/commercial customers. 

Based on daily turnout flows from 2016 through 2019, the recommended MDD peaking factor for the 
SFPUC system is 1.6. Table 5-5 summarizes the historical MDD peaking factors by calendar year, including 
the date and magnitude of maximum daily production. In 2019, the maximum day production was 
significantly higher than in previous years. On this date (June 20, 2019), VW turnout flows were less than 
2,000 gallons, so it is assumed SFPUC turnouts were supplying the entire City (i.e., both SFPUC and VW 
service areas). Thus, the 2019 MDD peaking factor is excluded when determining the recommended MDD 
peaking factor for this master plan. 

The City has observed especially high daily water use in Zones SF3 and SF4, so the MDD peaking factor will 
be doubled for those customers. As a result, the MDD peaking factor will be 1.6 for customers in Zones SF1 
and SF2 and 3.2 for customers in Zones SF3 and SF4. 

The recommended MDD peaking factor for the VW system is 1.9. This is based on daily turnout flows from 
2017 through 2019, as 2016 data had some extreme outliers and thus was deemed less reliable. Maximum 
daily production was relatively consistent from 2017 to 2018 before jumping up significantly in 2019. 

Table 5-5. SFPUC Historical Maximum Day Demand Peaking Factors 

Calendar Year 
Maximum Day 
Demand Date(a) 

Average Day 
Production(b), mgd 

Maximum Day 
Production(c), mgd 

Maximum Day 
Demand Peaking 

Factor 

2016 August 12 4.71 7.10 1.51 

2017 October 15 5.10 8.25 1.62 

2018 November 15 5.16 8.09 1.57 

2019 June 20 5.48 9.59 1.75 

Average 5.11 8.26 1.61 

Average (excluding 2019)(d,e) 4.99 7.81 1.56 

(a) SFPUC turnout flows used as a proxy for customer demands in Zones SF1 through SF4. 

(b) Refer to Table 5-1. 

(c) SFPUC daily production data provided by City in January 2020. 

(d) Data from 2019 excluded due to minimal VW flows on date of maximum SFPUC production (June 20, 2019). 

(e) Due to high peak water use in Zones SF3 and SF4, the maximum day demand peaking factor will be doubled for those pressure zones. 
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Table 5-6. VW Historical Maximum Day Demand Peaking Factors 

Calendar Year 
Maximum Day 
Demand Date(a) 

Average Day 
Production(b), mgd 

Maximum Day 
Production(c), mgd 

Maximum Day Demand 
Peaking Factor 

2016(d) -- 3.00 -- -- 

2017 June 30 2.84 4.90 1.73 

2018 April 25 2.96 5.26 1.78 

2019 October 10 2.84 6.64 2.34 

Average 2.91 5.60 1.95 

(a) VW turnout flows used as a proxy for customer demands in Zones VW1 and VW2. 

(b) Refer to Table 5-1. 

(c) VW daily production data provided by City in May 2020. 

(d) 2016 data incomplete. 

 

5.1.5.2 Peak Hour Demand Peaking Factor 

The PHD peaking factor is calculated by dividing the calendar year’s largest single hour demand by the 
ADD of the same year. In the absence of hourly customer water use data for an entire year, the PHD 
peaking factor is typically estimated by applying diurnal curves during a maximum day demand. A diurnal 
curve reflects variations in water use over a 24-hour period and often has two demand peaks, one in the 
morning before residents leave home and another in the evening when they return home. 

The City does not have the monitoring and reporting infrastructure in place to provide hourly water use 
data that would be required to develop a diurnal curve, so the recommended PHD peaking factor is based 
on West Yost’s recent experience and typical PHD peaking factors determined for similar water systems. 
West Yost recommends a PHD peaking factor of 1.8 times MDD, which is slightly lower than the 2.0 
peaking factor utilized in the 2009 WMPU. The recommended PHD peaking factor translates to 2.9 times 
ADD (1.6 x 1.8) for Zones SF1 and SF2, 5.8 times ADD (3.2 x 1.8) for Zones SF3 and SF4, and 3.4 times ADD 
(1.9 x 1.8) for the VW service area. 

5.1.5.3 Summary of Recommended Peaking Factors 

Table 5-7 summarizes the recommended peaking factors for each service area. As shown, the peaking 
factors represent multipliers applied to average day demands. 

Table 5-7. Recommended Peaking Factors 

Service Area Pressure Zones 
Maximum Day Demand 

Peaking Factor(a) 
Peak Hour Demand 
Peaking Factor(a,b) 

SFPUC SF1, SF2 1.6 2.9 

SFPUC SF3, SF4(c) 3.2 5.8 

VW VW1, VW2 1.9 3.4 

(a) Peaking factors shown are applied to average day demand. 

(b) The Peak Hour Demand (PHD) peaking factor is calculated by multiplying the Maximum Day Demand (MDD) peaking factor by 1.8 as 
described in Section 5.1.5.2. 

(c) Due to high peak water use in Zones SF3 and SF4, peaking factors are doubled for those pressure zones. 
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5.2 WATER CONSERVATION 

Water conservation is a key component of water demands. Discussions regarding existing and potential 
future water conservation in the City are presented below. Additional detail regarding the City’s 
conservation efforts are documented in the City’s 2020 Urban Water Management Plan, which is currently 
being prepared. 

5.2.1 Water Conservation Act of 2009 

In February 2008, the Governor called for a statewide 20 percent reduction in urban per capita water use 
by 2020 and asked state and local agencies to develop a more aggressive water conservation plan to 
achieve that goal. A team of state and federal agencies (the 20x2020 Agency Team) was formed to develop 
a statewide implementation plan. 

Subsequently, the Water Conservation Act of 2009 (Senate Bill [SB] X7-7) was enacted in November 2009 
as part of a comprehensive set of new Delta and water policy legislation requiring all water suppliers to 
increase their efficiency. Overall, the objective of SB X7-7 was to reduce statewide urban water use by 
20 percent by the year 2020. SB X7-7 required water retailers to establish and adopt per capita water use 
targets (an interim target for 2015 and a final target for 2020) using defined methodologies. Adopted per 
capita water use targets were required to be included in the 2010 UWMPs and could be updated as part 
of the 2015 UWMPs. The City’s adopted per capita water use targets are as follows: 

• 2015 Interim Per Capita Water Use Target: 164 gpcd 

• 2020 Final Per Capita Water Use Target: 146 gpcd 

Compliance with the 2015 per capita water use target was required to be reported in the City’s 2015 
UWMP. In 2015, the City’s actual per capita water use was 106 gpcd (refer to Table 5-4), well below (and 
in compliance with) the City’s interim target for 2015. This was due in large part to the on-going drought 
conditions and associated mandatory water use restrictions in place in 2015. Based on recent water use 
trends, the City is expected to be in compliance with its 2020 (final) SB X7-7 per capita water use target. 

5.2.2 “Making Water Conservation a California Way of Life” 

In May 2016, Governor Brown signed Executive Order B‐37‐16, instructing state agencies to help 
Californians adopt permanent changes to use water more wisely. The Executive Order laid out a 
framework for moving the state from temporary, emergency water conservation measures to a more 
lasting approach customized to the unique conditions of each local water agency. 

In May 2018, the California State Legislature (Legislature) enacted two policy bills (SB 606 and Assembly 
Bill (AB) 1668) targeting long-term improvements in water conservation and drought planning that could 
withstand longer and more intense droughts resulting from climate change. These two bills expanded 
authorities and requirements to enable permanent changes and improve the state’s water future. SB 606 
and AB 1668 are direct outcomes of Governor Brown’s Executive Order B-37-16.  
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The recommendations in the April 2017 report entitled “Making Water Conservation a California Way of 
Life, Implementing Executive Order B-37-16” and subsequent extensive legislative outreach efforts 
informed the development of SB 606 and AB 1668. The new laws focus on establishing water use 
objectives and long-term water efficiency standards that apply to urban retail water suppliers, including:  

• Indoor Residential Water Use: Although not all standards have been developed, the indoor 
residential water use efficiency standard has been set by the Legislature. Until January 1, 
2025, the standard is set at 55 gpcd, then it drops to the greater of 52.5 gpcd or a standard 
developed by the Department of Water Resources (DWR) between January 2, 2025 and 
January 1, 2030; and then the greater of 50 gpcd or a standard developed by DWR after 
January 1, 2030.  

• Outdoor Residential Water Use and Commercial, Industrial and Institutional (CII) Irrigation 
with Dedicated Meters: Per SB 606 and AB 1668, the State Water Resources Control Board 
(SWRCB) is required to adopt long-term standards for outdoor irrigation of landscape areas 
by June 30, 2022. The standards to be set shall incorporate the principles of the Model 
Water Efficient Landscape Ordinance (MWELO), which considers evapotranspiration 
adjustment factors, landscape areas, maximum applied water allowance, reference 
evapotranspiration, and special landscape area. 

• Water Loss (due to leaks in water system pipes): SB 555, passed in October 2015, requires 
the SWRCB to develop water loss performance standards for urban retail water suppliers. 
The SWRCB is required to evaluate the life-cycle cost of achieving these standards. The 
standards will incorporate local and operational conditions to determine economically 
achievable water loss reduction for each urban retail water supplier. 

The recently passed water efficiency legislation only provides a “provisional standard” for indoor residential 
water use and does not currently provide specific information on what the water efficiency standards will be 
for outdoor residential water use and non-residential water uses. These standards will be developed in the 
coming years and should be further evaluated in subsequent planning studies. Also, there are no guarantees 
that urban retail water suppliers will meet the water efficiency standards to be set, so West Yost recommends 
that the City continue to consider more conservative water demand projections based on historical water use 
for their future water supply and system planning. 

5.2.3 Current Water Conservation Programs 

The City’s 2015 UWMP describes the water conservation measures that have been implemented by the 
City. A Water Waste Ordinance (Ordinance 240.4) was in effect during the recent drought, along with a 
Water Conservation Program to facilitate reporting of water waste. The City also implemented the 
following measures: 

• Conservation pricing 

• Public education and outreach in conjunction with Valley Water and the BAWSCA 

• Residential water surveys 

• Free low-flow plumbing fixtures 

• Irrigation submeter rebates 

• Landscape water surveys and conversion rebates 

• High-efficiency clothes washer rebates 
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• Rebates for process, technology, and equipment retrofits that save water 

• High-efficiency toilet and urinal valve replacement rebates 

These water conservation measures continue to be implemented in the City.  

From savewatermilpitas.org 

 
Current information on the City’s water use restrictions and water conservation and rebate programs 
is posted on the City’s water conservation webpage (savewatermilpitas.org). In addition, the City’s water 
customers have access to MyWater Milpitas which is an on-line tool that allows customers to track and 
manage their water consumption.  

 
From MyWater Milpitas 

 
  

http://www.savewatermilpitas.org/
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5.3 FUTURE WATER DEMAND PROJECTION 

Future City water demands were projected based on land use data, the preferred method for water 
system master planning and hydraulic modeling. Population-based methods are appropriate for 
estimating overall water demands, but they fail to account for spatial variations in water use. In contrast, 
land-use based demand projections geographically allocate water use based on existing consumption and 
future development. 

This section details the demand projection methodology and presents the associated results. 

5.3.1 Demand Projection Methodology 

Buildout water demands equal the sum of existing demands and projected future demands as a result of 
new development. Demand projections are typically calculated based on land use, with expected land 
area multiplied by a WUF. WUFs are developed from recent historical consumption data and vary by land 
use type. In other words, WUFs recognize that a 10-acre industrial processing plant would use more water 
than a similarly sized office park. 

Establishing appropriate WUFs is a critical step in forming reliable water demand projections. The adopted 
factors will be used to calculate future demands for growth areas in the City, as defined by the City’s 
General Plan and other on-going planning efforts. Future demands will then be adjusted for NRW to 
determine the required future water production. 

5.3.2 Water Use Factors 

A WUF is defined as the estimated water use per unit area of a given land use type. The following data 
was used to update WUFs: 

• 2019 consumption data with service addresses (per billing records) 

• Service address-Assessor’s Parcel Number (APN) database 

• General Plan land use parcel map with APNs (GIS file) 

Water consumption was linked with spatially located land use based on customer service address and 
APN. Using a City-provided spreadsheet of customer service addresses and APNs, the 2019 water meter 
billing records were first linked to APNs using customer service addresses. Water usage could then be 
linked to land use via APN. Successfully assigning land use to a water billing record required a match for 
both service address and APN. Approximately 64 percent of 2019 demand could be linked. 

West Yost developed preliminary WUFs for each existing General Plan land use designation by dividing 
the total linked water use by the total corresponding acreage. Due to the lower demand linkage rate, 
preliminary WUFs were refined by examining specific developments and estimated per capita water use 
based on estimated dwelling units per acre and people per dwelling unit. The City provided West Yost 
with a list of representative developments of various land uses (e.g., office park, apartment complex, 
commercial) to verify whether a development’s actual consumption was in line with its WUF-based 
demand estimate. In addition, West Yost used General Plan density standards to compare per capita 
water use across residential and mixed use land use types and to the 2009 WMPU. Any WUFs that resulted 
in unusually high or low per capita consumption were adjusted accordingly. Most of the preliminary WUFs 
calculated from actual usage were only adjusted slightly to their recommended values. A handful of 
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preliminary WUFs (e.g., Urban Residential) were unusually low, likely due to limited linked water use for 
that land use, and increased to their recommended values. 

Recommended WUFs are summarized in Table 5-8, along with a comparison to 2009 WMPU values (where 
available). WUFs are generally lower than in the 2009 WMPU, which is consistent with conservation 
efforts and efficiency improvements implemented over the last decade. For some land uses, limited data 
prevented updating WUFs, so the 2009 WMPU values were used. This is a conservative approach, as actual 
WUFs have likely decreased.  

5.3.3 Water Demand Projection 

West Yost developed water demand projections by applying the recommended WUFs to the future land 
use acreages detailed in Chapter 2. Total buildout demand is the sum of existing demands and new 
demands from future planned growth in Opportunity Areas and the Gateway and Milpitas Metro Specific 
Plan areas. Based on available data and to be conservative, growth was assumed to be new development, 
not redevelopment of existing developed areas, so future demands were added to existing demands. The 
land use-based demand projections are based on preliminary land use estimates that are subject to 
change as the City refines its planning documents. 

Table 5-9 summarizes the buildout water demand projection. After adjusting for NRW, the City’s projected 
water production required at buildout is approximately 13.9 mgd, or 15,600 af/yr. This is an increase of 
approximately 5.6 mgd, or 67 percent, over existing (2019) production (8.3 mgd). 

The buildout water demand projection accounts for existing recycled water use but not additional 
recycled water use in either existing or future development areas. As discussed in Section 5.3.2, WUFs 
were based on actual potable water consumption, which reflects any existing recycled water use that 
would offset potable water use. However, the buildout water demand projection does not include any 
expanded recycled water use for irrigation or other non-potable uses. Increased recycled water use 
would mean that actual buildout water demands should be lower than the current projection. Since 
information on future development remains conceptual, the location and magnitude of future recycled 
water use are difficult to estimate. As a result, West Yost recommends proceeding with this 
conservative demand projection. 

On a per capita basis, the projected future water use equates to 119 gpcd, slightly higher than the City’s 
2019 per capita water use (107 gpcd). Using U.S. Census data from 2014 to 2018, the City’s household 
population density averages approximately 3.33 people per dwelling unit (DU). Assuming future housing 
densities will be similar to existing densities, adding 11,650 new DUs translates to approximately 38,794 
new residents, for a total buildout population of approximately 116,755. Dividing the projected buildout 
demand (13.9 mgd) by the projected future population yields an overall per capita water use of 
approximately 119 gpcd, similar to the City’s recent per capita water use average for the last several years 
(117 gpcd, see Table 5-4). 

In the absence of specific timing for future development, required water production for intermediate 
planning years was linearly interpolated. Table 5-10 summarizes the land use-based water production 
projections in five-year increments through buildout (2040). 
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Table 5-8. Recommended Water Use Factors 

Category 
Existing General Plan 

Land Use(a) Abbreviation(a) 

Recommended 
WUF, 

gpd/ac 

2009 
WMPU 
WUF, 

gpd/ac 

Percent 
Difference 
from 2009 

WMPU 

Residential 

Hillside Very Low Density HVL 300 800 -63 

Hillside Low Density HLD 300 800 -63 

Hillside Medium Density HMD 600 800 -25 

Single Family Low Density SFL/LDR 1,300 2,240 -42 

Single Family Medium Density SMD 2,400 NA(b) -- 

Multi-Family Medium Density MFM/MDR 2,300 NA(b) -- 

Multi-Family High Density MFH/HDR 4,500 5,310 -15 

Multi-Family Very High Density VHD/VHDR 9,000 9,720 -7 

Urban Residential URR 4,500 NA(b) -- 

Mobile Home Park MHP 825 NA(b) -- 

Mixed Use 

Mixed Use MXD 10,890 10,890 0(c) 

Residential Retail High Density 
Mixed Use 

RRMU 10,890 NA(b) -- 

Boulevard Very High Density 
Mixed Use 

BVMU/ 
VHDMU 

10,890 NA(b) -- 

Neighborhood Commercial 
Mixed Use 

NCMU 2,100 NA(b) -- 

Commercial 

Professional & 
Administrative Office 

PAO 3,200 3,200 0(c) 

Retail Subcenter RSC 2,800 4,290 -35 

General Commercial GNC 1,400 2,400 -42 

Highway Service HWS 2,000 NA(b) -- 

Town Center TWC 2,100 NA(b) -- 

Neighborhood Commercial NC 1,400 NA(b) -- 

Industrial 

Manufacturing MFG 2,000 2,000 0(c) 

Industrial Park INP 400 1,250 -68 

Business Park/Research & 
Development 

BPRD 400 NA(b) -- 

Public 

Public Facilities PF 600 1,000 -40 

Permanent Open Space POS 1,300 1,300 0(c) 

Waterway WW 1,300 NA(b) -- 

(a) Categories and abbreviations based on land use information provided by the City in January 2020. Multiple abbreviations reflect existing 
and future iterations of the same land use category. The future abbreviation is listed second. 

(b) NA = not applicable. WUF for this land use was not specified in the 2009 WMPU. 

(c) WUF was not updated due to limited data. 



Table 5-9. Buildout Potable Water Demand Projection

Development

Land Use 

Designation
(a)

Total Acres
(a)

WUF
(b)

, gpd/ac Demand, mgd

Opportunity Areas - Residential

Sunny Hills Neighborhood Node/Commercial Center NCMU 19.92 2,100 0.04

California Circle NCMU 54.10 2,100 0.11

California Circle HDR 18.26 4,500 0.08

Landess Neighborhood Node/Commercial Center NCMU 38.03 2,100 0.08

Calaveras & North Park Neighborhood Node/Commercial Center NCMU 28.28 2,100 0.06

Milpitas Town Center HDR 38.07 4,500 0.17

0.55

Opportunity Areas - Non-Residential

McCarthy Ranch Industrial Area INP 192.29 400 0.08

Southwestern Employment Area BPRD 488.26 400 0.20

Central Manufacturing Area - North MFG 492.14 2,000 0.98

Jacklin & 680 Neighborhood Node/Commercial Center - East NC 7.95 1,400 0.01

Jacklin & 680 Neighborhood Node/Commercial Center - West NC 6.42 1,400 0.01

Jacklin Neighborhood Node/Commercial Center NC 9.79 1,400 0.01

1.29

Milpitas Gateway-Main Street Specific Plan

HDR Subset of Gateway-Main Street HDR 46.70 4,500 0.21

VHDR Subset of Gateway-Main Street VHDR 74.58 9,000 0.67

MDR Subset of Gateway-Main Street MDR 62.70 2,300 0.14

Non-Residential Subset of Gateway-Main Street MFG 300.30 2,000 0.60

1.63

Milpitas Metro Specific Plan (MMSP)

VHDR Subset of Metro Plan Area VHDR 99.00 9,000 0.89

HDR Subset of Metro Plan Area HDR 113.52 4,500 0.51

NC Subset of Metro Plan Area NC 85.35 1,400 0.12

1.52

4.99

0.62

5.60

8.33

13.9

(b)  Refer to Table 5-8.

Subtotal

Total New Demand

NRW (11%)

New Water Production Required

Existing (2019) Water Production 

Subtotal

Subtotal

Subtotal

Buildout Water Production Required

(a)  Refer to Table 2-4.

n270-60-19-16-R-MP-E-Ch5-

City of Milpitas

Water Master Plan

Last Revised: 01-18-21
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Table 5-10. Land Use-Based Water Demand Projection for Intermediate Planning Years 

Year 

Required Water Production 

mgd af/yr 

2020 8.33 9,334 

2025 9.73 10,904 

2030 11.1 12,474 

2035 12.5 14,044 

2040(a) 13.9 15,614 

(a) Refer to Table 5-9. 

 

5.3.4 Comparison with Other Demand Projections 

5.3.4.1 2009 WMPU and 2015 UWMP 

Table 5-11 compares current projections with the 2009 WMPU and the 2015 UWMP. At buildout (2040), 
the land use-based water demand projection presented above is approximately 3.5 mgd lower than 
projections from the 2009 WMPU. This represents a decrease of approximately 20 percent. The 2009 
WMPU did not specify a growth timeline or buildout year, so intermediate planning year demands are 
blank in the table. Further, it was assumed the 2009 WMPU “future” coincides with the year 2040.  

Demand projections in the 2015 UWMP follow the same timeline as this master plan. Throughout the 
planning horizon, the demand projections from this master plan are significantly lower than demand 
projections from the 2015 UWMP. At buildout (2040), demand projections are 4.6 mgd (about 25 percent) 
lower than the 2015 UWMP. Based on the available information, it is not clear why the demand 
projections in the 2015 UWMP were so high. 

Table 5-11. Land Use-Based Water Demand Projection Comparison with Previous City Reports 

Source 

Projected Demand, mgd 

2020 2025 2030 2035 2040 

2020 Water Master Plan(a) 8.33 9.73 11.1 12.5 13.9 

2009 WMPU(b) --(c) --(c) --(c) --(c) 17.4 

Difference vs. 2009 WMPU NA(d) NA(d) NA(d) NA(d) -3.5 

2015 UWMP(e) 10.0 12.1 14.3 16.4 18.5 

Difference vs. 2015 UWMP -1.7 -2.4 -3.2 -3.9 -4.6 

(a) Refer to Table 5-10. 

(b) Source: 2009 WMPU, Table 3-6 (Scenario 3). It is assumed future demand in the 2009 WMPU equals demand in year 2040. 

(c) 2009 WMPU did not specify a timeline for demands. 

(d) NA = not applicable. 

(e) Source: 2015 UWMP, Table 4-2. 

 



 
 

Chapter 5 
Water Demand  

 

 

 
n270-60-19-16R – MP 

5-17  City of Milpitas 
Water Master Plan 

March 2021 
 

5.3.4.2 BAWSCA Regional Water Demand and Conservation Projections Demand Forecast for 
2020 UWMP 

Maddaus Water Management, Inc. (Maddaus) prepared a Regional Water Demand and Conservation 
Projections Project for the BAWSCA to support each member agency’s preparation of their 2020 UWMPs. 
In February 2020, Maddaus prepared a technical memorandum (Technical Memorandum #2) to present 
the following: (1) the demand projection analysis methodology; (2) the demand analysis results including 
each BAWSCA member agency demand projections through 2045; and (3) the projections verification 
process to be completed and signed by each member agency to accept the demand projections. 

The demand projection update for each BAWSCA member agency uses a combination of two different 
analytic models – the Econometric Model and the Least Cost Planning Decision Support System 
(DSS Model). The purpose of using two tools is to leverage the strengths of each tool to obtain a suite of 
demand recovery scenarios through the year 2045.  

• The Econometric Model estimates the impact of various conditions on service area water 
demand. The model uses historical patterns to project the future rebound in demand 
associated with post-drought recovery, while taking into account other factors such as 
economy, rate increases, conservation activity, and weather. Since the Econometric Model 
is calibrated using historical data, its reliability depends on the historical relationship 
between water demand and its influencing factors remaining unchanged from the 
calibration period to the forecasting period. 

• The DSS Model can accommodate historical and projected information reflecting how future 
service area and water use characteristics may differ from the past in each of the BAWSCA 
member service areas. Further into the future, changes in demographics, living patterns, 
housing stock, and industrial structure can alter the historical relationship with water 
demand. To accommodate all of these considerations, a number of scenarios were 
generated to model the post-drought demand recovery, including one scenario per member 
agency generated by each agency’s respective Econometric Model. The DSS Model also has 
a conservation component that quantifies savings from plumbing codes and active 
conservation programs. 

The Econometric Model for each BAWSCA member agency was used to generate water demand forecasts 
to the year 2023. The Econometric Model assumes temporary behavioral changes encouraged during the 
drought return to pre-drought norms. However, the water savings emanating from historical water rate 
increases and active conservation programs (e.g., non-behavior-based programs such as rebates) 
achieved through 2018 are assumed to be permanent and therefore do not rebound. The model assumes 
that the predicted demand recovery will occur gradually over an additional five years (2019-2023), based 
on BAWSCA’s historical experience of the 1987-1992 drought. 

The DSS Model was used to generate long-term demand forecasts for each BAWSCA member agency for 
2019 to 2045. The DSS Model also includes a conservation component that quantifies savings from passive 
conservation (e.g., plumbing codes) and active conservation programs. The DSS Model’s conservation 
component covers the entire forecast period of 2019-2045. 

The City provided historical water use data and confirmed population and employment projections to be 
used by Maddaus for the demand projections. The resulting demand projections for the City, which 
include both potable and non-potable (i.e., recycled water) uses, are presented in Table 5-12. 
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Table 5-12. City of Milpitas Demand Projections as Calculated by Maddaus(a) 

Demand Forecast Scenario(b) 

Demand Projections, mgd 

2023 2025 2030 2035 2040 2045 

Pre-Recession and Pre-Drought Demand 
Level Recovery 

11.4 12.0 12.3 12.8 13.1 13.5 

Pre-Drought Demand Level Recovery 10.7 11.1 11.4 11.9 12.3 12.6 

Partial Rebound – 
Normal Economy, Weather Normalized 

11.3 11.9 12.4 13.0 13.5 14.0 

Current Water Demand Profile – 
Normal Economy, Weather Normalized 

9.4 9.5 9.5 10.3 10.7 11 

Source: Technical Memorandum #2 BAWSCA Regional Water Demand and Conservation Projection Demand Forecast, 
prepared for Bay Area Water Supply & Conservation Agency, prepared by Maddus Water Management, Inc., February 21, 2020 

(a) These demand projections include non-potable (i.e., recycled water) use (approximately 2 mgd by 2045). Savings from active 
conservation programs are not included in these projections. 

(b) See text below for description of demand forecast scenarios. 

 

The demand forecast scenarios are described as follows: 

• Pre-Recession and Pre-Drought Demand Level Recovery: Demand projections are based on 
the City’s 2000-2007 water use profile, starting with 2018 demand levels and recovering 
from the drought in five years.  

• Pre-Drought Demand Level Recovery: Demand projections are based on the City’s 2004-2013 
water use profile, starting with 2018 demand levels and recovering from the drought. 

• Partial Rebound–Normal Economy, Weather Normalized: Demand projections are based on 
the Econometric Model with the following assumptions: (1) normal weather, (2) normal 
economy, (3) price escalation projections that vary by agency, (4) historical active 
conservation efforts, and (5) passive conservation plumbing codes. 

• Current Water Demand Profile: Demand projections are based on the following 
assumptions: (1) normal economy, and (2) weather normalized. This is water demand 
calculated from historical 2018 water production data submitted by each BAWSCA member 
agency. The 2018 data were weather normalized and assume a normal economy. This 
scenario does not include any additional post-drought demand recovery. 

Savings from plumbing codes (also known as passive conservation) is based on federal and state legislated 
efficiency standards pertaining to plumbing fixtures and appliances. The impact of codes quantified here 
include the Energy Policy Act of 1992, CALGreen Building Code, AB 715, and SB 407 (governs the types of 
fixtures available on the market for toilets, showers, washers, etc.). The plumbing code savings have been 
added into all four scenarios shown above. 

Though the BAWSCA projections include recycled water use and extend to 2045, five years beyond the scope 
of this Water Master Plan, the buildout demand projections are comparable. As discussed in Section 5.3.3, 
the Water Master Plan land use-based water demand projection counts any potential new (i.e., above 
existing) recycled water use as potable water use. Therefore, the projection of 13.9 mgd generally compares 
well with the Maddaus demand projections, particularly the Partial Rebound – Normal Economy, Weather 
Normalized scenario demand projection of 14.0 mgd. 
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Hydraulic Model Update and Calibration 

This chapter describes the process of updating and calibrating the City’s water system hydraulic model to 
confirm it accurately represents the City’s existing water system. The hydraulic model was then used to 
evaluate the adequacy of the City’s water system under existing (Chapter 8) and future (Chapter 9) water 
demand scenarios. 

The following sections detail the hydraulic model update and calibration process: 

• Hydraulic Model Background 

• Hydraulic Model Element Naming Scheme 

• Hydraulic Model Update Methodology 

• Hydraulic Model Review and Update 

• Steady-State Hydraulic Model Calibration 

• Summary of Findings and Conclusions 

6.1 HYDRAULIC MODEL BACKGROUND 

As part of the 2002 WMP, Raines, Melton & Carella (RMC) developed an operational water system 
hydraulic model for the City using H2ONet. In the 2009 WMPU, RMC converted the hydraulic model to 
H2OMAP and re-evaluated the City’s water system using updated land use information. This 
H2OMAP-based hydraulic model has not been regularly updated since the 2009 WMPU. 

In 2017, Innovyze retired the H2OMAP modeling platform in favor of InfoWater. As a result, West Yost 
rebuilt the City’s hydraulic model in InfoWater using the latest information for major facilities 
(e.g., pumps, storage reservoirs, and valves) provided by the City. 

6.2 HYDRAULIC MODEL ELEMENT NAMING SCHEME 

A specific and consistent naming convention allows modelers to easily locate and identify modeling 
elements like pipes, junctions, pumps, and storage reservoirs. As each facility is created in the model, it is 
named logically and sequentially based on industry standards and West Yost’s extensive modeling 
experience. Table 6-1 summarizes the hydraulic element functions, along with prefixes used in naming. 
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Table 6-1. Hydraulic Network Elements 

Type Description Prefix 

Pipelines Conveys water from one node to another. Pipelines are assigned hydraulic 
characteristics (e.g., diameter, roughness) and general information (e.g., pressure zone, 
year of installation). 

P 

Junctions Removes (demand) or adds (inflow) water from/to the system. Junctions represent 
connections to customer service laterals, hydrants, turnouts, etc. 

J 

Nodes Represents either a transition in pipeline characteristic (e.g., change in diameter) or a 
point where pressure and/or water quality are monitored. Nodes are similar to 
junctions but do not add or remove water to the system. 

N 

Valves Controls flow or pressure in the system based on specified criteria. Valves typically 
represent pressure reducing valves (PRV) or pump variable frequency drives, using 
pressure settings provided by the City. 

V 

Wells A water source with fixed head, representing the hydraulic grade of the groundwater. W 

Turnouts A water source with fixed head, representing the incoming hydraulic grade from 
the supplier. 

TO 

Storage 
Reservoirs 

Represents storage capacity. Storage reservoir characteristics (e.g., dimensions, 
capacity, elevation, operating levels) are based on information from the City. 

R 

Pumps Raises the hydraulic grade to overcome elevation differences and friction losses. Pump 
operation is based on pump curves or design points provided by the City. 

PMP 

 

Table 6-2 details the model’s naming scheme, which is primarily based on the hydraulic element prefix. 
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Table 6-2. Naming Scheme for Hydraulic Model Network Elements 

Model Element Naming Scheme 

Pipelines 

 

Junctions 

 

Nodes 

 

Valves 

 

 

Wells 

 

Turnouts 

 

Storage Reservoirs 

 

Pumps 

 

 

P-SF1-1000 

“SF1” = SF1 Pressure Zone 

 
“P” = Pipeline 

“1000” = Sequential Numbering 

 

J-SF1-1000 

“SF1” = SF1 Pressure Zone 

 
“J” = Junction 

N-SF1-100 

“SF1” = SF1 Pressure Zone 

 

“100” = Sequential Numbering 

“N” = Node 

“V” = Valve 

 

V-SF-GIBRALTAR 

 “SF” = Supply Source 

 “GIBRALTAR” = Station Name 

“W” = Well 

W-PINEWOOD-01 

  

“PINEWOOD” = Well Name 

“01” = Well Number 

TO-SF-SUNNYHILLS 

“SFPUC” = Turnout Source 

“TO” = Turnout 

“SUNNYHILLS” = Turnout Name 

R-GIBRALTAR-01 

“GIBRALTAR” = Reservoir Name 

 
“R” = Reservoir 

“01” = Tank Number 

PMP-CCLUB-A 

“CCLUB” = Station Name 

“PMP” = Pump 

“1000” = Sequential Numbering 

“A” = Pump ID 

file://///wya.local/Corporate/Clients/270%20City%20of%20Milpitas/60-19-16%20Water%20Master%20Plan/ENGR/Task%204%20-%20Hydraulic%20Model/Ch%206%20-%20Model%20Update%20and%20Calibration/Table%206-2_Naming%20Scheme.docx
file://///wya.local/Corporate/Clients/270%20City%20of%20Milpitas/60-19-16%20Water%20Master%20Plan/ENGR/Task%204%20-%20Hydraulic%20Model/Ch%206%20-%20Model%20Update%20and%20Calibration/Table%206-2_Naming%20Scheme.docx
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6.3 HYDRAULIC MODEL UPDATE METHODOLOGY 

To rebuild and update the City’s water system hydraulic model, West Yost performed the following key tasks: 

• Imported existing pipelines from City’s geographical information system (GIS) database 

• Added new pipelines near the new Milpitas BART station, which were not in the GIS 
database when it was initially received and imported into the model 

• Updated existing and added new water system facilities (e.g., storage reservoirs, booster 
pump stations, pressure regulating valves, and wells) 

• Allocated existing water demands using the City’s spatially located meter and 
billing information 

• Performed field hydrant testing within the distribution system on March 11, 2020 

• Deployed Hydrant Pressure Recorders (HPRs) throughout the distribution system to record 
system pressures from March 10 through April 1, 2020 

• Calibrated the hydraulic model with the results from data collected during the 
hydrant testing 

• Verified that the hydraulic model system configuration is generally representative of the 
City’s current water system based on system pressures, flows, and tank elevations recorded 
in the field and from the City’s charts and Supervisory Control and Data Acquisition 
(SCADA) system 

As part of these efforts, West Yost coordinated closely with the City to obtain and review: 

• Information on existing water supply turnouts, storage reservoirs, booster pump stations, 
pressure regulating valves, wells, and other water system facilities 

• As-built drawings associated with water system improvements implemented since 2002, 
especially adjacent to the new BART station 

• City’s GIS database of water system facilities (e.g., pipelines, wells, booster pump stations, 
etc.), received January 2020 

• Metered water consumption information 

• Historical SFPUC and VW turnout data 

• Historical circular chart and SCADA system data 
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6.4 HYDRAULIC MODEL REVIEW AND UPDATE 

The following sections detail specific steps taken to rebuild the hydraulic model in InfoWater and 
accurately represent the City’s existing water system. 

6.4.1 Pipeline Import and Update 

The City engaged HydroScience to update its GIS-based pipeline records by reviewing recent as-builts, 
reconciling any discrepancies, and adding any missing alignments. After completing this task, 
HydroScience transmitted the pipeline shapefiles (one for each pressure zone) to West Yost. The 
shapefiles, which contained only distribution mains, were then imported to InfoWater via the “Import 
Manager” tool.  

West Yost also checked the pipeline network for connectivity issues using InfoWater’s built-in network 
review tools. This multi-step process identified and helped resolve parallel pipes (i.e., inadvertent 
duplicates), pipes that should be connected, and pipes that cross but do not intersect. 

6.4.2 Pipeline Roughness Factors 

Pipeline roughness is represented by a coefficient, known as a C-factor, with higher values corresponding 
to smoother surfaces. Ideally, C-factors are assigned to pipelines based on material, diameter, and age. In 
the 2009 WMPU, all pipelines were assigned a roughness coefficient of 120. West Yost assigned 
preliminary C-factors to pipelines in the hydraulic model based on material and diameter, using an 
in-house database of C-factors developed from previous hydrant testing performed for numerous water 
systems. These preliminary C-factors, which were refined as part of the hydraulic model calibration 
process (Section 6.5), are presented in Table 6-3. 

Table 6-3. Preliminary Pipeline C-factors Assigned in the Hydraulic Model 

Pipeline Material Abbreviation 

C-Factor 

Diameter ≤ 8 inches Diameter > 8 inches 

Asbestos Cement AC / ACP 120 130 

Concrete Cylinder CCP -(a) 130 

Cast Iron CIP 100 110 

Ductile Iron DIP 130 140 

Polyvinyl Chloride PVC 140 150 

Steel STL 120 130 

(a) Material in this diameter range does not exist in City system. 
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6.4.3 System Elevations 

Junction elevations in the hydraulic model are based on 1-foot contours8 developed by VW using LiDAR. 
ESRI tools were used to interpolate between contours and create a detailed grid map (i.e., raster) of 
elevations in the City service area. Finally, InfoWater’s “Elevation Extractor” tool used the raster map to 
assign elevations to each junction. 

For facility sites (e.g., pump stations and storage tanks), junction elevations were further refined per 
available as-built drawings. Where elevation or depth information was missing from as-built drawings, 
junction elevations were unchanged from their original, raster-based values. 

6.4.4 Existing System Facilities 

West Yost reviewed City-provided as-built drawings for existing system facilities and added them to the 
hydraulic model. These include water supply turnouts, storage reservoirs, pump stations, PRVs, and the 
Pinewood Well. Operational parameters, including pump curves, PRV settings, and storage reservoir 
levels, were also confirmed with City staff. 

In some cases, “equivalent” facilities were used in the model to simplify functionality without 
compromising simulation accuracy. For example, turnouts are represented by fixed head reservoirs using 
the hydraulic grade line of the source supply (SFPUC or VW). Additionally, pressure reducing valves are 
used to represent the discharge pressure setting for variable speed pumps. 

6.4.5 Spatially Located Meter Accounts 

The first step in spatially locating water consumption involved linking billed water consumption to spatially 
located meters using a unique identifier. The City provided West Yost bimonthly water billing data listing 
the consumption, service address, unique billing code (i.e., Location_ID), meter type, and billing period 
for each customer account from 2013 through 2019. Many (but not all) meters in a City-provided water 
meter GIS file contained this same Location_ID. Using this unique identifier, approximately 77 percent of 
2019 demand was spatially located. Ideally, at least 95 percent of demand is spatially located, so 
additional effort was required. 

To spatially locate the consumption that could not be linked using Location_IDs, West Yost utilized ESRI’s 
“Geocode Addresses” tool. In short, this tool spatially locates addresses based on a user-provided street 
database containing details like street name, suffix, direction, and address numbers on each side of the 
street. Another 21 percent of demand was geocoded, resulting in a total of over 98 percent of demand being 
spatially located. Figure 6-1 shows the spatial distribution of metered consumption in the hydraulic model. 

The goal is to spatially locate production, equal to consumption plus NRW. To this end, spatially located 
demands were globally scaled up to match the total 2019 consumption. Then, 2019 NRW was added to 
each location as a fixed proportion of consumption. The final demand included in the hydraulic model 
equals the City’s average daily water production in 2019 (8.3 mgd). 

  

 

8 Valley Water Contours downloaded on 2/25/2020 from http://gis.valleywater.org/Download/LIDAR/ 

http://gis.valleywater.org/Download/LIDAR/
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6.4.6 Water Demand Allocation 

InfoWater’s “Demand Allocator” tool assigns spatially located demands to the closest junction. Some 
junctions were excluded from the tool, including those on transmission mains (which typically do not have 
service connections) or facility sites (e.g., at a pump station). West Yost staff then reviewed the junctions 
with demands to confirm correct allocation with respect to service area and pressure zone. 

The following demand sets were created in the model: 

• EX_ADD:  2019 average day demand (8.3 mgd) 

• HT_BASE:  Average day demand for hydrant test day (3/11/2020; 8.4 mgd) 

The “EX_ADD” demand set was used as the basis to create the “HT_BASE” demand set, which was scaled 
to equal the average demand on March 11, 2020 and used for steady-state calibration. 

6.5 STEADY-STATE HYDRAULIC MODEL CALIBRATION 

Hydrant test data was used to calibrate the hydraulic model by verifying whether the model can accurately 
simulate field-observed fire flow conditions. Part of the calibration process entails adjusting pipeline 
C-factors (within a typical range) to improve model accuracy. For additional detail on the hydrant test 
process, refer to West Yost's March 9, 2020 memorandum, which is provided as Appendix C. The following 
sections summarize the hydrant tests and hydraulic model calibration results. 

6.5.1 Hydrant Tests 

There were 14 hydrant test locations (10 primary and 4 alternate) initially identified based on pipeline 
diameter, material, and age. Pipeline connectivity was also considered, with priority given to locations 
requiring fewer valve closures to achieve unidirectional flow. Table 6-4 lists the field status of each test, 
while Figure 6-2 illustrates the test locations. 

Table 6-4. Hydrant Test Field Status 

Test No.  
Pipeline  

Material Type 
Pipeline Diameter, 

inches Location Field Status 

1 PVC 8 Along Elkwood Drive Completed 

2 AC 6 Along Gosser Street Completed 

3 AC 6 Along Stirling Drive and Stratford Drive Completed 

4 AC 6 Along Greentree Way Completed 

5 PVC 8 Along Hammond Way Completed 

6 AC 8 Along Main Street Completed 

7 AC 8 Along Lacey Drive Completed 

8 AC 6 Along Clauser Drive Not Performed(a) 

9 AC 8 Along Calaveras Ridge Drive Completed 

10 DI 8 Within Crossing at Montague Apartments Completed 

11 AC 6 Along Las Lomas Drive and Pacheco Drive Not Performed(b) 

12 PVC 8 Along Costa Street and Mihalakis Street Not Performed(b) 

13 AC 8 Along Pebble Beach Court Not Performed(b) 

14 AC 8 Along Heath Street Not Performed(b) 

(a) Due to operational concerns, City advised against performing Test 8. 

(b) Alternate tests were not performed due to time constraints. 
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Each hydrant test included one flowing hydrant and three to four observation hydrants, which are 
identified by test number and an alphabetical designation based on proximity to the flowing hydrant. For 
example, Hydrant 1A is the observation hydrant closest to (flowing) Hydrant 1, while Hydrant 1D is 
the furthest. 

To recreate operational and demand conditions for the hydrant test day (March 11, 2020), City staff 
provided water system data for turnouts and storage reservoirs. The City turned off booster pump stations 
during the test period; therefore turnouts were serving all demands in the valley floor. Data was limited 
for hillside demands during the test period, and since hillside demands are relatively low, demands during 
the hydrant test period were assumed to be equal to the combined flow from all turnouts. SFPUC turnout 
flows were provided in hourly increments and averaged from 8:00 am to 6:00 pm, while VW turnout flows 
were provided in minute increments and averaged from 8:30 am to 5:30 pm. The “test day demand” is 
the sum of the SFPUC and VW average flows. Spatially allocated average day demands were then scaled 
up such that the total system demand equals the test day demand. 

Each completed hydrant test was simulated using the hydraulic model, and results were compared to field 
observations. Model performance was evaluated using differential pressure, which is defined as the 
difference between static and residual pressure for a given location. The model was considered calibrated 
if differential pressures were within 5 pounds per square inch (psi) of the field data. This psi tolerance is 
based on standard engineering practice for model calibration in water system planning. 

6.5.2 Hydraulic Model Calibration Results 

The hydraulic model was able to simulate hydrant tests accurately, with only minor adjustments to the 
preliminary C-factors presented in Table 6-3. Of the nine hydrant tests conducted, eight could be 
simulated such that differential pressures fell within 5 psi of field observations. The remaining hydrant 
test (No. 10) was abandoned due to likely incorrect valving during the test. Table 6-5 summarizes the 
calibration results, while the following sections detail the C-factor adjustments and issues that occurred 
with Hydrant Test No. 10. 

6.5.2.1 Pipeline Roughness Factor Adjustments 

Field data from hydrant tests indicated that preliminary C-factors for AC and polyvinyl chloride (PVC) pipes 
were slightly high. Consequently, the C-factors for AC and PVC pipes 8 inches in diameter and smaller were 
adjusted down to 110 and 130, respectively. Although no hydrant tests were conducted for AC and PVC 
pipes larger than 8 inches in diameter, West Yost assumed those preliminary C-factors were also high and 
decreased them accordingly. 

Roughness factors for other pipe materials remain equal to their preliminary values. Table 6-6 summarizes 
the calibrated C-factors used in the City’s hydraulic model. 

  



Static Pressure, psi

High Residual 

Pressure, psi

Low Residual 

Pressure, psi

Average Residual 

Pressure, psi

Differential 

Pressure, psi (Static 

- Residual)

Static Pressure,

psi

Residual Pressure,

psi

Differential 

Pressure, psi (Static 

- Residual)

Comparison of Differential 

Pressures between Field 

and Modeled Data

Hydrant Test No. 1 (8" PVC, 1990s, Zone SF1)

Flowing 1 86 84
1A 87 44 40 42 45 83 41 43 2
1B 88 52 50 51 37 83 50 33 4
1C 82 76 50 52 30 84 57 27 3
1D 86 64 62 64 22 84 66 18 4

Hydrant Test No. 2 (6" AC, 1960s, Zone SF1)

Flowing 2 54 52
2A 48 18 16 17 31 46 15 31 0
2B 51 31 29 30 21 48 30 19 2
2C 53 48 44 46 7 54 49 5 2

Hydrant Test No. 3 (6" AC, 1980s, Zone SF2)

Flowing 3 98 94
3A 96 28 24 26 70 91 24 67 3
3B 94 36 32 35 59 87 32 55 4
3C 84 42 38 40 44 81 41 41 3
3D 82 84 58 58 24 79 54 24 0

Hydrant Test No. 4 (6" AC, 1960s, Zone SF1)

Flowing 4 78 76
4A 80 41 29 30 50 76 25 51 -1
4B 82 45 46 36 75 38 37 -1
4C 78 60 53 58 20 74 54 20 0

Hydrant Test No. 5 (8" PVC, 1980s, Zone VW1)

Flowing 5 80 80
5A 84 40 40 41 43 80 40 41 3
5B 84 47 45 46 38 81 46 34 4
5C 80 60 50 54 26 81 52 28 -2

Hydrant Test No. 6 (8" AC, UNK, Zone VW1)

Flowing 6 84 82
6A 85 50 48 49 36 82 44 38 -2
6B 88 54 52 53 35 82 47 34 1
6C 81 56 52 54 27 81 53 28 -1

Hydrant Test No. 7 (8" AC, 1970s, Zone SF2)

Flowing 7 60 59
7A 70 52 50 51 19 67 52 15 4
7B 74 64 60 62 12 74 64 10 2
7C 84 81 78 80 4 84 81 3 1

Hydrant Test No. 9 (8" AC, 1980s, Zone SF3)

Flowing 9 143 139
9A 138 54 50 50 88 134 45 89 -1
9B 148 70 68 69 79 146 69 77 2
9C 141 84 78 78 63 140 76 64 -1
9D 136 136 80 85 51 132 83 49 2

Hydrant Test No. 10 (8" DI, 2000s, Zone VW2)

Flowing 10 118
10A 120 94 90 92 28
10B 122 95 92 94 28
10C 116 92 82 90 26
10D 119 92 89 90 29

Test abandoned due to incorrect valving

Table 6-5. Hydrant Test Calibration Results

Hydrant

Field Data Modeled Data
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Table 6-6. Calibrated Pipeline C-factors Assigned in the Hydraulic Model 

Pipeline Material Abbreviation 

C-Factor 

Diameter ≤ 8 inches Diameter > 8 inches 

Asbestos Cement AC / ACP 110 120 

Concrete Cylinder CCP -(a) 130 

Cast Iron CIP 100 110 

Ductile Iron DIP 130 140 

Polyvinyl Chloride PVC 130 140 

Steel STL 120 130 

(a) Material in this diameter range does not exist in City system. 

 

6.5.2.2 Hydrant Test No. 10 

Field observations suggest that Hydrant Test No. 10 did not achieve unidirectional flow through the 8-inch 
ductile iron pipe (DIP) loop within the Crossing at Montague Apartments. While setting up for the test, 
City staff could not confirm the valve configuration at the intersection between Hydrant 10 and Hydrant 
10D. City staff closed a valve at this intersection, but since field-observed differential pressures are 
relatively consistent across all four observation hydrants, it seems that the isolation valve closed did not 
direct flow as intended. As a result, the C-factor for 8-inch diameter, DIP could not be confirmed, and 
Hydrant Test No. 10 should be disregarded. 

Abandoning Hydrant Test No. 10 is not a fatal flaw. Only approximately 8 percent of the City’s water 
system consists of DIP, and the preliminary DIP C-factors are based on an extensive list of roughness 
factors calibrated for other water systems. West Yost remains confident the hydraulic model can 
accurately simulate the City’s water system under various conditions. 

6.6 SUMMARY OF FINDINGS AND CONCLUSIONS 

Hydrant test simulation results indicate that the hydraulic model can accurately replicate a fire flow or 
other large demand condition using the pipeline C-factors listed in Table 6-6. As a result, West Yost 
concludes that the hydraulic model is a reliable representation of the City’s existing potable water 
distribution system and can be used as a planning tool. To ensure long-term accuracy and usefulness, it is 
recommended that the City regularly update and maintain the hydraulic model as facilities are 
constructed or replaced. In addition, as data availability increases, the City can augment the hydraulic 
model to run extended period simulations, which simulate the system operation over time, mimicking the 
operational controls and settings used for system operations. 
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System Planning and Performance Criteria 

This chapter presents the criteria used to size and evaluate the performance of the City’s potable water 
system. Key criteria from the City’s 2009 WMPU have been incorporated into this chapter; however, some 
of the previous criteria have been updated to reflect more recent or suitable standards based on West Yost’s 
experience working with similar municipal water systems. 

Table 7-1 summarizes the recommended criteria for this 2020 WMP. The following sections describe each 
criterion in more detail. 

7.1 GENERAL WATER SYSTEM GUIDELINES 

Before discussing specific planning and performance criteria, it is helpful to provide some general 
guidelines that a water system should meet. This section identifies the requirements for a reliable water 
system that delivers high-quality water. 

7.1.1 Water System Reliability 

Based on industry standards, a reliable water system is one that has sufficient storage, redundant 
pumping and distribution facilities, and emergency alternatives for both water and power supply. 
Thoughtful water distribution system design also enhances reliability through improved hydraulics and 
flexibility. For example, replacing pipeline dead-ends with looped configurations improves reliability and 
reduces the risk of stagnant water, which has poor taste and lower disinfectant residuals. Appropriate 
pipeline sizing and pressure regulation allows the system to serve peak demands at appropriate pressures 
while minimizing friction losses. Lastly, proper valve placement streamlines maintenance and repairs, 
while also increasing operational flexibility.  

7.1.2 Water Quality Standards 

The United States Environmental Protection Agency (USEPA) and the SWRCB DDW establish water quality 
standards to protect public health and help manage aesthetics. Primary drinking water standards are legally 
enforceable limits on contaminants that present a risk to human health. In contrast, secondary standards 
target contaminants that are not health threatening, but may cause taste, odor, or color issues. As a water 
retailer, the City is responsible for ensuring that all applicable water quality standards and regulations are 
always met. The City is currently updating a report on its water quality monitoring program. 

  



Table 7-1. Summary of Recommended Potable Water System Planning and Performance Criteria

Component Criteria Remarks/Issues

Water System Performance

Fire Flow Requirements (a)

Single Family Residential 1,500 gpm @ 2 hrs

Multi-family Residential 2,500 gpm @ 2 hrs

Commercial 3,000 gpm @ 3 hrs

Mixed(b) 3,000 gpm @ 3 hrs

Industrial 4,000 gpm @ 4 hrs

Peak Supply Capacity

Normal Demand Conditions Provide firm supply capacity equal to maximum day demand; 

meet peak hour demand from a combination of supply capacity 

and storage

Firm supply capacity defined as the total water supply with 

the largest turnout out of service.

Fire Flow Demand Conditions Meet maximum day demand plus fire flow from a combination 

of supply capacity and storage

System Pressures

Minimum Pressure - Normal Conditions Average and Maximum Day Demand: 40 psi at customer service 

connection

Peak Hour Demand: 30 psi at customer service connection

Services with pressure less than 30 psi during an average 

day demand condition require an individual booster 

pump.

Minimum Pressure - Fire Flow Conditions 20 psi

Maximum Pressure Zone 1: 80 psi at customer service connection

Zone 2 and Hillside Zones: 150 psi at customer service 

connection

New services with pressure greater than 80 psi require an 

individual pressure regulator.

Pipeline Sizing

Transmission Main

Diameter 16 inches or larger

Maximum Velocity - Normal Conditions
6 ft/s

Maximum Head Loss - Normal Conditions
5 ft/kft

Hazen Williams "C" Factor 130 For consistency in hydraulic modeling.

Distribution Main

Minimum Pipeline Diameter 8 inches New pipelines only.

Maximum Velocity - Normal Conditions 8 ft/s

Maximum Velocity - Fire Flow Conditions 12 ft/s

Maximum Head Loss - Normal Conditions 10 ft/kft

Hazen Williams "C" Factor 130 For consistency in hydraulic modeling.

Storage Facility Sizing

Operational Storage 25 percent of maximum day demand

Fire Storage Fire flow demand for the most severe fire recommended in the 

pressure zone multiplied by the recommended duration

Refer to Table 7-2. Assumes only one fire flow event would 

occur in any pressure zone at a time.

Emergency Storage 50 percent of maximum day demand

Groundwater Storage Credit Volume of water pumped over a 24-hour period The maximum credit cannot exceed the recommended 

emergency storage volume.
Total Storage Capacity Operational + Fire + Emergency - Groundwater Credit

Pumping Facility Sizing

Pumping Capacity Firm pumping capacity equal to maximum day demand (within 

the designated operational hours)

Firm pumping capacity defined as the total capacity of all 

operational pumps minus the capacity of the largest 

pumping unit. Pumps located in lower pressure zones 

must deliver the maximum day demand of all pressure 

zone(s) located above them.

Backup Power All critical pumping facilities(c) should be equipped with an on-

site, backup power generator

Pressure Reducing Station Sizing

Valve Capacity 

In pressure zones with storage, valve capacity must supply the 

maximum day demand, and in pressure zones without storage, 

valve capacity must supply maximum day plus fire flow or peak 

hour demand, whichever is larger

Improvements for existing developments will be evaluated 

on a case-by-case basis because of varying historical 

standards. 

Criteria based on requirements for new development, 

existing transmission mains will be evaluated on a case-by-

case basis. Evaluation will include age, material type, 

velocity, head loss, and pressure.

Criteria based on requirements for new development, 

existing distribution mains will be evaluated on a case-by-

case basis. Evaluation will include age, material type, 

velocity, head loss, and pressure.

(a)  Based on fire flow requirements adopted in the 2009 WMPU, updated to reflect current fire code.

(c)  A pump station is defined as critical if it serves a pressure zone(s) and/or service area(s) without sufficient fire or emergency storage and meets one of the 

      following criteria:

      • The largest facility that provides water to a particular pressure zone and/or service area;

      • It is the sole source of water to single or multiple pressure zones and/or service areas;

      • It provides water from a supply turnout; or

      • It provides water from key groundwater supply wells.

(b)  Includes High Density Multi-family Residential land uses in the MMSP area.

N270-60-19-16-R-MP-E-T5-Ch5
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7.2 WATER SYSTEM PERFORMANCE CRITERIA 

This section describes the recommended system performance criteria for fire flows, supply capacity, and 
distribution system pressures. 

7.2.1 Fire Flow Requirements 

Municipal water systems providing supply during a fire flow condition must meet minimum standards for 
fire flow rate and duration and residual pressure. Based on the City’s potable water design guidelines and 
recommendations from state agencies, the City’s water system must concurrently meet maximum day 
demands and maintain at least 20 pounds per square inch (psi) residual pressure when delivering fire flow. 

Minimum fire flow requirements are adopted from the 2009 WMPU (updated in coordination with the 
City’s fire department to reflect current fire code) and summarized by land use type in Table 7-2. These 
requirements specify minimum distribution system capacities during fires and apply to new developments 
only (not existing system conditions). Existing buildings are assumed to meet fire flow standards that were 
in place at the time of construction, which are generally lower than current standards. Therefore, the 
evaluation of the City’s water system under existing demand conditions presents systemwide available fire 
flow only and does not recommend pipeline improvements to increase existing fire flow capacity. However, 
the City can use these results as a guide for sizing pipeline improvements and to prioritize replacing 
existing smaller diameter pipelines to improve overall flows throughout the distribution system. 

Table 7-2. Recommended Fire Flow Requirements for Future Development and Pipeline 
Replacement Planning(a) 

Land Use Designation Fire Flow, gpm Duration, hours Recommended Storage, MG 

Single Family Residential 1,500 2 0.18 

Multi-family Residential 2,500 2 0.30 

Commercial 3,000 3 0.54 

Mixed(b) 3,000 3 0.54 

Industrial 4,000 4 0.96 

(a) Based on fire flow requirements adopted in the 2009 WMPU, updated to reflect current fire code. 

(b)  Includes High Density Multi-family Residential land uses in the Milpitas Metro Specific Plan area. 

 

7.2.2 Peak Supply Capacity 

Under normal (i.e., non-emergency) demand conditions, the City must meet peak hour demands through 
a combination of available supplies and storage. In addition, the City must have a firm supply capacity 
capable of meeting a maximum day demand condition. Firm supply capacity is defined as the total potable 
water supply capacity with the largest turnout out of service. 

Under fire flow demand conditions, the City must meet fire flows and maximum day demand from both 
available supply capacity and storage. 
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7.2.3 Distribution System Pressures 

Water systems are typically evaluated based on pressure, pipeline velocity, and pipeline head loss. 
Pressures are the most critical criterion because they are used to evaluate satisfactory system 
performance under different demand conditions. Consequently, the City’s existing water system will be 
evaluated using pressure as the primary criterion; secondary criteria, such as pipeline velocity, head loss, 
age, and material type, will be used as indicators to locate where water system improvements may 
be needed. Recommended improvements from existing and buildout system pressure evaluations are 
presented in Sections 8.5 and 9.6, respectively. 

Minimum distribution system pressure criteria are based on industry standards and vary by demand 
condition. Under average day and maximum day demands, system pressures should remain above 40 psi. 
Under peak hour demand conditions, system pressures should remain above 30 psi. During fire flow 
conditions, residual pressures of 20 psi are allowed. Customer service connections with a pressure below 
30 psi during an average day demand condition should have an individual booster pump installed. 

Maximum distribution system pressure criteria are based on industry standards and vary by pressure 
zone. In the valley (Zone 1), pressures should remain below 80 psi. In Zone 2 and Hillside Zones (SF3 and 
SF4), the maximum pressure shall not exceed 150 psi. These pressure limits are consistent with the 2009 
WMPU and the high end of typical operating pressures for municipal water systems. The Uniform 
Plumbing Code (UPC) requires new customer service connections with a pressure above 80 psi to have an 
individual pressure regulator installed. Since typical pressures in Zone 2 and the Hillside Zones exceed 
80 psi, an alternative would be to install main-line PRVs and create pressure sub-zones within these 
existing pressure zones; however, this would make it more difficult to move water between these zones 
and could potentially reduce fire flow availability. 

This distribution system pressure criteria will be applied to all areas that fall within the normal 
customer service elevation ranges for each pressure zone. Customers located above or below the 
normal service elevation ranges may require an individual booster pump or pressure regulator. 

7.3 WATER FACILITY SIZING 

This section describes the recommended sizing criteria for pipelines, storage facilities, booster pumping 
facilities, backup power, and pressure reducing stations within the City’s service area 

7.3.1 Pipeline Sizing 

Pipeline sizing is based on velocity and head loss, which are directly related; higher velocities translate to 
higher head loss (increases operating costs). Velocity and head loss criteria are defined below for new 
pipelines and vary with pipeline diameter. Consistent with the 2009 WMPU, transmission mains are 
defined as pipelines with a diameter of 16 inches or larger, and distribution mains have a diameter less 
than 16 inches. However, all new pipelines should be required to have a minimum diameter of 8 inches. 
Compared to 6-inch diameter pipelines, 8-inch diameter pipelines can significantly reduce friction losses 
at a competitive cost. Phasing out 6-inch diameter (and smaller) pipelines will also help the City streamline 
its piping and appurtenance inventory. 
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The following criteria reflect industry standards and West Yost’s experience with municipal water systems: 

• For transmission mains, the maximum velocity should be limited to 6 feet per second (ft/s), 
and the maximum head loss should be 5 feet per 1,000 feet (ft/kft) of pipeline. 

• For distribution mains, the maximum velocity should be limited to 8 ft/s under normal 
demand conditions. During fire flow demand conditions, the maximum velocity should be 
12 ft/s. Maximum head loss for distribution mains should be 10 ft/kft. 

7.3.2 Storage Facility Sizing 

Storage facilities include reservoirs (i.e., tanks), clearwells, and, in certain cases, groundwater wells. The 
total recommended treated water storage capacity is the sum of the following three components: 

• Operational Storage 

• Fire Storage 

• Emergency Storage 

Each component is detailed below, along with a discussion of groundwater storage credit. West Yost will 
evaluate storage capacity requirements by pressure zone. 

7.3.2.1 Operational Storage 

Operational storage is defined as the amount of stored water needed to meet peak demands in excess of 
normal supply delivery. Since water supplies are generally designed to meet maximum day demands, 
operational storage is typically used to supply peak demands (e.g., the difference between peak hour and 
maximum day demand). Supplies replenish operational storage during periods of lower demand. 

In accordance with American Water Works Association (AWWA) guidelines9, West Yost recommends the 
operational storage volume be 25 percent of the maximum day demand. This is consistent with the 
operational storage criterion used in the 2009 WMPU. 

7.3.2.2 Fire Storage 

Fire storage is the volume of water reserved for fire suppression. For a given pressure zone, fire storage 
is determined by multiplying the maximum required fire flow rate by the required duration. Refer to 
Table 7-2 for fire storage recommendations by land use designation. Per industry standards, it is assumed 
that no more than one fire event would occur in a pressure zone at a time. 

7.3.2.3 Emergency Storage 

Emergency storage helps meet demands during an unplanned event that reduces the quality and/or 
quantity of potable water supplies. Determining the appropriate emergency storage volume is 
challenging, as it depends on the diversity of supplies, the reliability of production and distribution 
facilities, and the duration of the emergency event. The City’s overall risk tolerance is also a factor. The 

 

9 The AWWA Water Distribution Systems Handbook (AWWA, 2000) (Section 3.2.2.2 Storage) states that the volume 
of operational storage required is commonly estimated at 25 percent of the total maximum day demand. 
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Callout
Based on the Gibraltar PRV setting, the Zone 2SC HGL should be 325 feet.
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	Appendix F Utilities and Service Systems Information



