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SUBJECT: City of Vacaville Downtown Specific Plan Water System Impact Evaluation 
 

The purpose of this technical memorandum (TM) is to document West Yost’s evaluation of the water 
system impacts attributed to the land use changes proposed for the City of Vacaville’s (City) Downtown 
Specific Plan (DTSP) area. The following sections summarize the technical evaluation: 

• Background and Project Description 

• Water Demands 

• Facility Capacity Evaluation 

• Hydraulic Performance Evaluation 

• Findings and Recommendations  

BACKGROUND AND PROJECT DESCRIPTION 

The DTSP area was previously evaluated as part of the City’s 2018 Water System Master Plan (2018 WSMP) 
based on land use information from the 2015 General Plan, adopted by the City in August of 2015. As part 
of the current DTSP evaluation, a revised set of DTSP parcel-specific buildout land use assumptions was 
developed (referred to herein as the DTSP land use plan). The revised land uses generally reflect higher 
intensity use in several areas than was assumed under the 2015 General Plan. The DTSP database was thus 
used to reevaluate potential impacts on the City’s water system previously modeled for the 2018 WSMP. 

The focus of this evaluation is to: 

• Evaluate the net impact to water demands within the DTSP area associated with the 
updated land uses. 

• Determine whether previously identified recommendations in the 2018 WSMP are still 
appropriate, based on the net changes to water demands. 



TM – City of Vacaville 
October 8, 2021 
Page 2 

 

 
 n\c\712-60-19-05\wp\waterimpactstudy 

 

• Identify additional improvements (i.e., fire flow improvements) needed to support proposed 
land uses within the DTSP area. 

• Summarize improvements specific to the DTSP area, costs and relative priority/timing. 

The DTSP area is located within the City’s Main pressure zone, as shown on Figure 1. The purpose of the 
DTSP is to enhance and redevelop portions of the existing City downtown area. There is currently a 
network of existing reservoirs, transmission and distribution mains providing service to the DTSP area. 
However, much of the existing infrastructure in the DTSP area is older (i.e., over 75 years old) and based 
on design criteria in place at that time. To provide adequate service to this area, several local upgrades 
are recommended to improve fire flow availability. In addition, development within the DTSP area will 
also contribute a proportionate share to the need for future supply and storage capacity improvements, 
as discussed in the following sections. 

Concurrent with this DTSP evaluation effort, the City is actively working on an update to the 2018 WSMP 
(WSMP update), which is currently being completed by West Yost. This update will focus on revising the 
City’s unit water use factors, re-projecting future demands, and revising and developing new 
recommendations to serve future demands. As a result, the recommendations provided in the 2018 
WSMP may change after the WSMP update is complete. For this evaluation, recommended 
improvements directly benefitting the DTSP area have been identified based on the 2018 WSMP. As the 
City progresses with the WSMP update, changes to the recommendations or demands identified in this 
evaluation will be updated as part of the WSMP update. 

WATER DEMANDS 

In the 2018 WSMP, total growth-related demands (incremental increase in demands above existing 
demands) were calculated by identifying vacant parcels and applying recommended growth-related water 
use factors. Growth-related demand was summarized for the entire City within its urban growth boundary 
and not broken down by specific area (such as the DTSP area). To determine the impact of the DTSP land 
use changes as compared to the 2015 General Plan land use assumptions, growth-related demands under 
the 2015 General Plan need to be compared to projected growth-related demands under the DTSP. Since 
growth-related demands within the DTSP area were not specifically identified in the 2018 WSMP, the 
following methodology was used to determine the projected growth under the two scenarios:1 

• Estimated overall buildout demands under both land use plans within the DTSP area. 

— For the 2015 General Plan-based evaluation, total DTSP area demands were estimated 
by applying standard unit water use factors per Table 5-8 in the 2018 WSMP. 

— For the DTSP land use plan, total demands were estimated by using revised water use 
factors for land use categories designated in the Updated Water Use Factors for Water 
Demand and Supply Planning Technical Memorandum (Updated Water Use Factors TM) 
prepared by West Yost in September 2021. Water use factors were revised to account 
for anticipated increased water use based on the conceptual building types that are 
recommended under the DTSP land use plan. These building types have higher Floor to 
Area Ratios (FAR) and higher residential densities than existing buildings in the DTSP 
area. The factors used in the 2018 WSMP were derived based on historical City 

 

1 The effect of the different prototypes being considered within the DTSP area is discussed in the subsequent 
Findings and Recommendations section.  
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consumption data, which is not reflective of the DTSP proposed land use patterns for 
the study area.  

— Therefore, the following water use factors were applied to the land uses within the 
DTSP area (summarized in the Updated Water Use Factors TM) :  

▪ Commercial General: 8,700 gallons per day (gpd)/acre 

▪ Downtown Commercial and Mixed Use: 11,500 gpd/acre 

▪ Public Open Space and Public Park: 3,767 gpd/acre (applied to irrigatable area, 
assumed to be 75 percent of gross area, consistent with other City Parks) 

▪ Public/Institutional: 400 gpd/acre 

▪ Residential High and Medium Density: 210 gpd/dwelling unit (du) 

▪ Residential Low Density: 325 gpd/du 

▪ Schools: 1,250 gpd/acre 

— The above water use factors are consistent with sewer flow factors/methodology used 
for the DTSP evaluation..  

• Growth-related demands are the difference between the total projected build-out demand and 
the estimated existing demand within the DTSP area. A growth-related demand is calculated for 
the 2015 General Plan condition (from the 2018 WSMP) and for the DTSP condition. 

• Existing demand within the DTSP area was estimated by intersecting the DTSP area with 
metered consumption allocated within the City’s recently updated hydraulic model. 
Consumption is based on 2018 water meter data, which was the most recently available data at 
the time (demands in the DTSP area are not expected to have materially changed since 2018). 

Table 1 summarizes the total estimated average day demand at buildout for both land use plans (2015 
General Plan and DTSP), existing average day demand, and the total estimated growth-related demand 
for both land use plans. As summarized in Table 1, growth-related demand associated with the previous 
land use plan and the updated DTSP land use plan is 0.07 mgd and 1.26 mgd, respectively. This difference 
equates to a 1,700 percent increase from the 2015 General Plan land use plan  within the downtown area 
versus the updated DTSP land use. Table 1 also summarizes the impacts to the overall average day 
demand projections City-wide. As summarized in Table 1, for the 2015 General Plan land use assumptions 
there was a total estimated growth-related demand of 10.68 mgd. Under the DTSP, there is a total 
estimated growth-related demand of 11.87 mgd. Therefore, the portion of City-wide growth-related 
demand attributed to the DTSP area increased from 0.7 percent of the overall City-wide growth-related 
demand to 10.6 percent under the DTSP land use plan. Overall, there is an approximately 11.1 percent 
increase (1.19 mgd average day demand increase) in total projected growth demands under the updated 
DTSP land use plan.  
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Table 1. Demand Increases Attributable to DTSP Land Use Changes 

Demand Component units 
2015  

General Plan DTSP 

Downtown Specific Plan Area 

Estimated Total Buildout Demand mgd 0.46 1.65 

Existing Demand mgd 0.39 

Growth-Related Demand Increase Over Existing 
Conditions 

mgd 
0.07 1.26 

Increase in Growth-Related Demand Attributable to DTSP(a) percent 1,700 

Growth-Related Demand Increase over Existing Conditions percent 17.9 323.1 

City-Wide 

Estimated Total Buildout Demand mgd 25.30 26.49 

Existing Demand mgd 14.62 

Growth-Related Demand Increase over Existing Conditions mgd 10.68 11.87 

Increase in Growth-Related Demand Attributable to DTSP(a) percent 11.1 

DTSP Area Proportionate share of Overall Growth Demand  percent 0.7 10.6 

(a) Increase in demand growth = (DTSP growth minus 2015 General Plan growth) / 2015 General Plan growth 

 

As summarized in Table 1, there is a net increase in water demand within the DTSP area as a result of the 
land use changes/higher density land uses. Table 2 below tabulates the average day, maximum day and 
peak hour demands for existing, 2015 General Plan buildout, and DTSP buildout. The following section 
summarizes how the net increase in growth demand affects the sizing of major facilities (i.e., supply 
and storage). 

Table 2. Summary of System Wide Demands 

Condition Average Day, mgd Maximum Day, mgd(a) Peak Hour, mgd(b) 

Existing(c) 14.62 24.85 51.17 

2015 General Plan Buildout Land Use(d) 25.30 43.00 88.53 

DTSP Buildout Land Use(d) 26.49 45.03 92.72 

(a) Equal to 1.70 times the average day demand, per the 2018 WSMP. 

(b) Equal to 3.5 times the average day demand, per the 2018 WSMP. 

(c) Based on Tables 5-6 and 5-10 in the City’s 2018 WSMP. 

(d) Equal to the existing average day demand (14.62) plus the growth demand (either 10.68 mgd or 11.87 mgd). 

 

FACILITIES CAPACITY EVALUATION 

A facilities capacity evaluation of the City’s Main Zone supply and storage capacity was conducted to 
evaluate if proposed future facilities have sufficient capacity to serve the future demands, considering the 
net increase in demands. Under existing conditions, there is sufficient supply and storage capacity to meet 
existing demands. However, at buildout supply and storage improvements are recommended to support 
future growth-related demands. A more detailed discussion of each is provided in the following sections. 
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Supply Capacity 

Supply Sources and Water Rights 

The City is entitled to surface water via the California Department of Water Resources’ State Water Project 
North Bay Aqueduct and the U.S. Bureau of Reclamation’s Solano Project. Based on the City’s 2015 Urban 
Water Management Plan (UWMP), the reasonably available surface water volume from both the State 
Water Project and Solano Project is 23,548 acre-feet per year (AFY) by 2035. These supplies are treated 
at one of the two water treatment plants serving Vacaville, as discussed in the following section. The City 
also has access to groundwater. The UWMP reports a groundwater safe yield for 2035 of 8,100 AFY. 
Combined, the City has available approximately 31,648 AFY. As summarized on Table 2, the buildout City-
wide average day (or average annual demand) demand under the DTSP land use plan is 26.49 mgd, or 
approximately 29,671 AFY. Therefore, reasonably available surface water and groundwater supplies are 
sufficient to supply future demands.  

Supply/Treatment Facilities 

The City water distribution system is generally supplied by the following facilities: 

• Thirteen local groundwater wells (nine active, as of March 2021) 

• Surface water from the City’s diatomaceous earth water treatment plant (DE Plant), 
supplied with Solano Project Water 

• Surface water from the North Bay Regional Water Treatment Plant (NBR Plant), supplied 
with both State Water Project and Solano Project water 

Existing treatment and groundwater facilities have a combined firm supply capacity of 30.72 mgd. 
Section 6.1.1 in the City’s 2018 WSMP provides additional details on firm supply capacity assumptions. 
The City’s supply capacity criterion requires there to be sufficient firm supply capacity to meet a maximum 
day demand. Table 3 below presents the available supply capacity at buildout for DTSP land uses. As 
shown on Table 3, with recommended supply improvements identified in the 2018 WSMP, there is a 
supply capacity deficit when compared to maximum day demands under the DTSP land use assumptions. 
To mitigate the supply capacity deficit, one additional new groundwater well is recommended, beyond 
the recommendations in the 2018 WSMP, which included three additional wells beyond existing 
conditions. The additional well along with the recommendations of the 2018 WSMP would bring the total 
number of active wells to 13. It is worth noting that the supply capacity deficit could also be mitigated 
with the following: 

• Extend hours of operation of DE Plant through negotiation with Solano Irrigation District and 
construction of pre-treatment facilities. 

• Negotiate additional supply from the NBR Plant and address hydraulic capacity limitations of 
conveyance pipelines. 

Either the additional groundwater well or one of the other above listed supply improvements would need 
to be implemented, in addition the improvements recommended in the 2018 WSMP, to have sufficient 
supply capacity available at buildout to meet future maximum day demand conditions that include the 
DTSP area land use updates. It is worth nothing that for the purposes of this report, the total number of 
wells is based on the assumption that (1) existing active wells remain active and do not decrease in 
production capacity and (2) the future wells will have production capacity equal to 2.2 mgd (1,500 gpm). 
It is also worth noting that wells often change in operational status (i.e., move from active to offline, or 
stand by status) for a variety of reasons, including but not limited to mechanical equipment failure, well 
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casing failure, declining water levels resulting in loss of production capacity, deteriorating water quality 
conditions also possibly resulting in reduction of production capacity and or abandonment. The actual 
number of wells necessary to provide sufficient water supply will vary and will be dependent on specific 
well production capacity. The City will need to monitor how much existing and future wells actually 
produce, and construct the appropriate number of facilities that ultimately yield an increase in 
groundwater production capacity of 9.5 mgd.  

Table 3. Comparison of Buildout Demand and Supply Capacity 

Component Supply or Demand, mgd 

Demand  

Buildout Maximum Day Demand, DTSP Land Use Conditions 45.03 

Supply Capacity  

Existing Available Firm Supply Capacity 30.72 

Previously Recommended Additional Supply Capacity  
at Buildout, 2015 General Plan Land Use Conditions  
(2018 WSMP)(a) 

12.50 

(6.5 mgd of expanded groundwater capacity 

6.0 mgd of expanded surface water capacity) 

Total Previously Planned Firm Supply Capacity at Buildout 43.22 

Supply Capacity Deficit at Buildout 
Conditions with DTSP Land Uses: 

(1.81) 

Additional Groundwater well 
(using 2018 WMP assumed capacity) 

2.20 

Supply Capacity Surplus at Buildout Conditions 
with Recommended Improvements: 

0.39 

(a) Specific timing of improvements was not identified in the 2018 WSMP. It is assumed that the improvements would be completed 
within the 2015 General Plan’s planning horizon (2035), but actual timing would be dependent on actual development trends.  

 

Storage Capacity 

The City has approximately 19.24 million gallons (MG) of existing storage capacity, which includes the 
recently completed Reynolds Ranch Reservoir. Approximately 17.85 MG is located in the City’s Main Zone, 
and the remaining storage provides service to the City’s upper zones. The City’s storage capacity criteria 
are comprised of the following three elements: 

• Operational Storage. This component provides balancing storage throughout the day to 
meet diurnal differences in supply and demand. The recommended storage capacity 
requirement for this element is equal to 25 percent of the maximum day demand, per the 
2018 WSMP. 

• Fire Storage. This component provides storage to supply the distribution system in the 
event of a fire. This component of storage is based on the volume equal to the maximum 
fire flow requirement and duration, which for the City is 4,500 gpm for four hours, or 
1.08 MG. 

• Emergency Storage. This component provides storage in the event a loss of a major supply 
source. The recommended storage capacity requirement for this component is equal to 
50 percent of the maximum day demand minus the capacity of Wells 14, 15, and 16 
(currently active, and assumed to have connections for emergency generators). The well 
offset is 5.98 MG, per the 2018 WSMP. 
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The 2018 WSMP found that under existing conditions there is sufficient storage capacity to support 
existing demands. At 2015 General Plan buildout, a storage capacity deficit of 8.66 MG was estimated. As 
a result, it was recommended that 8.69 MG of new storage capacity be constructed to mitigate the 
deficiency. Since then, the 0.52 MG Reynolds Ranch Reservoir has been constructed. Accordingly, an 
additional 8.14 MG of reservoir capacity would still be needed to support buildout demand conditions. 
Table 42 compares the planned storage capacity with recommended improvements under the DTSP land 
use plan. The 2018 WSMP recommended three new wells (in addition to existing 9 active wells), each 
assumed to have  a capacity of approximately 2.2 mgd, for a total target supply capacity increase of 
approximately 6.5 mgd. As explained in the above criteria, the emergency storage component of storage 
can be offset by available groundwater capacity equipped with backup power. At least one of the planned 
groundwater wells should be equipped with backup power. If one of the recommended new wells is 
equipped with backup power, the emergency storage component would be further reduced resulting in a 
storage capacity surplus, as shown below. Therefore, no additional storage is recommended. 

Table 4. Comparison of Buildout Storage Capacity Evaluation 

Component Storage, MG 

Requirement  

Operational Storage (25% of MDD) 11.26 

Fire Storage (4,600 gpm for 4 hours) 1.08 

Emergency Storage (50% of MDD) 22.52 

Offset for Wells 14, 15, and 16 (5.98) 

Overall Storage Requirement 28.88 

Storage Capacity  

Existing Available Storage Capacity 
(with Reynolds Ranch) 

19.24 

Future Recommended Storage Capacity 
Improvements at Buildout (less Reynolds Ranch) 

8.14 

Offset created by adding backup power to at-least 
one of the three planned wells or the additional 
fourth well identified above 

2.20 

Total Buildout Storage Capacity 29.58 

Storage Capacity Surplus 0.70 

 

  

 

2 The City’s 2018 WSMP evaluation for storage capacity did not include the offset associated with providing backup 
power at future planned groundwater well facilities. The City intends to provide backup power for at least one of 
the future groundwater wells when needed to meet storage requirements, as shown on Table 4. 
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HYDRAULIC PERFORMANCE EVALUATION 

A hydraulic performance evaluation was conducted to determine whether the existing distribution system 
is able to meet total buildout demands within the DTSP area, based on the DTSP area land use 
assumptions. The evaluation was conducted using the updated hydraulic model developed and calibrated 
by West Yost in May 2020. The hydraulic model does not contain projected growth-related (buildout) 
demands, which will be developed as part of the concurrent WSMP update. Therefore, the modeled fire 
flows were updated based on the DTSP land uses and used in conjunction with the existing maximum day 
demand condition as a surrogate for a buildout evaluation. As summarized in Table 1, with respect to 
existing demands, growth-related demands (non-fire flow) are not likely to change pipeline sizing. Pipeline 
sizing is generally more sensitive to fire flow requirements, so for the DTSP area, recommendations would 
be identical under existing or buildout conditions using the updated fire flows. Topics addressed in this 
section include: 

• Model Updates 

• Planning and Design Criteria 

• Hydraulic Analysis 

Model Updates 

Prior to conducting the evaluation, West Yost reviewed the updated land use for the DTSP area and 
established fire flow requirements for each land use type, using the 2018 WSMP as a basis. Fire flow 
requirements vary from 1,500 gallons per minute (gpm) for single family residential land use to 4,500 gpm 
for residential high density, commercial, and other non-residential land uses, as described in the Planning 
and Design Criteria section below. Fire flow requirements were spatially located within the DTSP area 
based on adjacent land use types. When more than one type of land use was located near a pipeline, the 
land use that resulted in the greatest fire flow requirement was used as a basis, to be conservative. The 
majority of the updated land use for the DTSP area required 4,500 gpm of available fire flow, which is the 
highest and most conservative fire flow criteria in the 2018 WSMP. 

Planning and Design Criteria 

The planning and design criteria used to evaluate the ability of the existing water distribution system to 
serve the DTSP area are based on the criteria developed in the City’s 2018 WSMP. Therefore, the 
applicable evaluation criteria include minimum residual pressure (in pounds per square inch, or psi) and 
maximum velocity (in feet per second, or ft/s) under maximum day demand plus fire flow, as well as 
available fire flow required for each land use type. Table 5 summarizes all the applicable criteria from the 
2018 WSMP that were used in the hydraulic performance evaluation for the 2018 WSMP and are used for 
this evaluation to determine whether there is sufficient available capacity to serve the DTSP area. 
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Table 5. Summary of Planning and Design Criteria 

Condition/Requirement Applicable Criteria 

Maximum Day Demand Plus Fire Flow(a) 

Minimum Pressure (at customer service locations) 20 psi  

Maximum Velocity  10 ft/s 

Minimum Available Fire Flow by Land Use Category(b)(c) 

Residential Low Density 1,500 gpm 

Residential Medium Density, Residential Low Medium 
Density, High School, Church 

3,000 gpm 

Hospital/Medical Office, Residential High Density, 
Commercial (Downtown, Mixed Use, Retail Service), 
Industrial, Miscellaneous, Public (High, Low, Medium) 

4,500 gpm 

(a) Criteria are based on Table 4-2 of the 2018 WSMP. 

(b) Criteria are based on Table 4-1 of the 2018 WSMP. 

(c) It’s worth noting, and as discussed in subsequent sections, actual fire flow requirements are building specific and vary based on 
construction materials, size (i.e., square feet) and on-site conditions (i.e., with or without sprinklers). During planning phases of 
projects, these specific details are not yet known, therefore the maximum fire flow requirements are assumed for the purposes of 
infrastructure planning. 

 

Hydraulic Analysis 

As shown on Figure 1, the DTSP area is located in the City’s Main Zone, just south of the Vine Street Pump 
Station and the Vine Street Lower Pressure Zone. Supply to the Main Zone is provided from the NBR Plant, 
the DE Plant, and groundwater wells. For the purposes of this evaluation, all groundwater wells were 
assumed to be offline. In addition, the storage tanks that supply the Main Zone (Butcher 1 and 2, Browns 
Valley, Buck, and McMurtry) were conservatively (but reasonably) assumed to be half full.  

Available fire flow results, with existing infrastructure, are shown on Figure 2. Locations that do not meet 
the pressure and velocity criteria under the fire flow condition listed in Table 5 are displayed in gold on 
the figure, and locations that do meet the criteria are displayed in green. Figure 2 indicates that many 
locations are not able to meet the fire flow requirements of proposed land uses, indicating the existing 
infrastructure serving the DTSP area is inadequate under the 2018 WSMP planning criteria. Most of the 
locations that fail to meet requirements are on smaller diameter pipelines (less than 8 inches), located on 
dead-end pipelines, and/or are adjacent to land use parcels that require 4,500 gpm of available fire flow. 
As noted above, pipelines within the DTSP area are estimated to be more than 75 years old that were 
designed to standards in place at the time they were constructed. 

To improve fire flow availability so that fire flow requirements could be met and improve the general 
distribution system backbone within the DTSP area, a series of pipeline improvements are recommended, 
as shown on Figure 3. In total, 8,990 lineal feet (LF) of 12-inch diameter pipeline and 3,510 LF of 8-inch 
diameter pipeline are recommended to replace aging small diameter pipelines. Completing the 12-inch 
diameter backbone improvements would provide the most benefit to the area and should be targeted to 
be completed first. It is worth noting that no specific DTSP area pipeline improvements were 
recommended in the 2018 WSMP because the model used at the time was not an all-pipes model. 
Therefore, these recommended pipeline improvements do not build on or conflict with any previous 
recommendations.  
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With the recommended improvements shown on Figure 3, much of the DTSP area is able to meet fire flow 
requirements. There are still tested locations, however, that do not meet the fire flow requirements. 
These locations generally include: 

• West of Markham Avenue. There is a location that does not meet requirements due to high 
elevations. Upsizing the pipeline to 12 inches in diameter does result in increased available 
fire flow, but this location still does not meet the 4,500 gpm requirement. However, fire 
flow requirements for the parcel immediately south of it can be met through a combination 
of nearby hydrants (i.e., use of hydrants along Markham Ave.), and therefore no further 
improvements are recommended, aside from those shown. 

• Southeast Portion of DTSP Area. Several locations in the southeast portion of the DTSP area 
do not meet fire flow requirements. These pipelines are within private property, along dead 
ends, and looping would be cost prohibitive in these areas as it would require construction 
under the I-80 on/off ramp. No improvements are recommended for this area because fire 
flow requirements for nearby parcels can still be met through a combination of nearby 
hydrants and/or allowing velocities to exceed the 10 ft/s criterion (up to a maximum of 
13 ft/s) of surrounding hydrants. 

It is worth noting that the areas described above are shown to not meet planning level fire flow 
requirements because fire flow requirements are conservatively assumed to be 4,500 gpm. However, as 
mentioned above, fire flow requirements are building-specific and are based on building materials, size, 
local infrastructure. Therefore, the estimated available fire flow may be adequate for new buildings if the 
building-specific requirements are less than 4,500 gpm.  

In addition, the 2019 California Fire Code (2019 CFC), which has  been formally adopted by the City,  
generally specifies the minimum fire flow (while maintaining 20 psi system residual pressure) to be 1,000 
gpm for one hour for existing one- /or two-family dwellings, and 1,500 gpm for two hours for other 
existing buildings. As shown on Figure 3, while predicted available fire flows at the locations specified 
above are shown not to meet planning level fire flow requirements, predicted available fire flows in these 
locations all exceed the minimum fire flow requirements per the 2019 CFC.  
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1.  Available flow at each junction is based on maintaining 20 psi residual pressure 
     in the Main Zone and limit ing velocity tested to 10 ft/s within the DTSP area.
2.  In the 2018 Water System Master Plan, CIP #72, this portion of pipeline was
     recommended for replacement and has not yet been completed.
3.  This is a higher elevation area. Flows greater than 3,125 gpm are not readily achievable.
4.  These results are on apparent dead-end pipelines and/or in a private right-of-way.
     Therefore upsizing pipelines is not recommended. 
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FINDINGS AND RECOMMENDATIONS 

The following summarizes the findings of this evaluation: 

 The DTSP land use changes result in an increase in projected growth-related demand of 
approximately 1,700 percent within the DTSP area from the 2015 General Plan land use 
plan. However, the corresponding City-wide projected growth-related demand increases by 
about 11.1 percent. 

 Previously recommended supply and storage improvement recommendations developed as 
part of the 2018 WSMP are still recommended. One additional groundwater well would be 
needed to address the projected supply deficit with the proposed DTSP land use changes, 
thus bringing the number of active City wells to 13.  

 The hydraulic evaluation found that several water distribution pipelines would need to be 
upsized to support land uses while meeting all City water distribution planning and design 
criteria. Approximately 8,990 LF of 12-inch diameter and 3,510 LF of 8-inch diameter 
pipeline are recommended to improve fire flow capacity within the DTSP area and 
strengthen the backbone distribution to provide adequate service within the DTSP area, as 
shown on Figure 3. Note that the 2018 WSMP hydraulic model was focused on backbone 
Main Zone infrastructure, and therefore did not specifically identify smaller distribution 
pipeline improvements.  

 Many of the pipelines within the DTSP area are over 75 years old. In addition to the above 
listed pipeline improvements, more pipelines may need to be replaced due to condition or 
performance (i.e., leaks or main breaks). These improvements should be implemented on an 
as-needed basis, or through a rehabilitation and replacement (R&R) program. Pipelines 
identified in this analysis are in areas where upsizing is recommended. 

In the 2018 WSMP, various supply, storage, pumping, and pipeline improvements were identified to 
support growth-related demands3. Costs were categorized into the following three categories: Operations 
and Maintenance (O&M); Development; and Both (O&M and Future Development). The location of these 
projects and itemized project costs are provided in Attachment A of this TM. For the purposes of 
estimating the proportionate costs attributable to future developments within the DTSP area, costs 
allocated to the DTSP area were assumed to be based on its proportionate share of the overall growth-
related demand. As shown on Table 1, previously the DTSP area was estimated to account for 0.7 percent 
of growth-related demand for the entire City. Based on the updated DTSP land use changes, this area is 
now estimated to account for 10.6 percent of growth-related demand for the entire City; therefore, the 
DTSP will need to fund 10.6 percent of City-wide planned improvements. 

Local pipeline improvements identified in the fire flow evaluation provide a direct benefit to the DTSP, but also 
benefit existing demands/customers. Therefore, much like the “Both” category identified in the 2018 WSMP 
and discussed above, the overall improvement cost was split 55 - 454 between the existing and development 
categories respectively, with the DTSP area contributing 10.6 percent of the development portion.  

 

3 Project Nos. 5, 32 through 46, 50, 51, and 54 have either already been constructed, are beyond the City’s Horizon Year, 
or are planned to be funded through a specific development assessment and are therefore excluded from this summary.  

4 This cost split is based on the portion of existing demands to buildout demands under the updated DTSP land use 
plan, or 14.62 mgd to 26.49 mgd, or approximately 55 percent attributable to existing demands. The remaining 
45 percent is attributable to future growth demands.  
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Table 6 summarizes improvements required to support buildout demands, as identified in the 2018 WSMP and 
in this study, and also includes the estimated proportionate share of costs attributable to the DTSP area. 

As shown on Table 6, an estimated $14.8 million (M) of improvements are attributed to the DTSP area. 
Note that this $14.8M is total, and not directly related to the DTSP land use changes. Under the 2015 
General Plan land use assumptions (where demands accounted for 0.7 percent of growth demands), the 
attributable proportionate share would have been $0.9M. Therefore, the attributable proportionate share 
to the DTSP area increased by $13.9M as a result of the DTSP land use update. 

As noted above, the City is concurrently working on an update to the 2018 WSMP, scheduled to be 
completed by Fall 2021, which will include a comprehensive update to unit water use factors, and overall 
projection methodology. Therefore, total growth-related demand (and demand within the DTSP) may 
change, along with required future supply to meet demands. In addition, the update will also involve a 
more comprehensive supply alternatives analysis to refine cost of improvements. Recommendations to 
support the DTSP will be further refined in this WSMP update. Although recommendations will be refined, 
the need for future supply and storage improvements is not expected to change. Local pipeline 
improvements identified in the current study are not expected to change as a result of the WSMP update. 

In addition, the DTSP establishes “development prototypes”, which are intended to facilitate and 
incentivize new development in the Downtown area. Four development prototypes have been identified 
as examples of the type and character of development to be encouraged within defined areas within the 
DTSP and include the following: 

• Downtown Mixed Use. A building or grouping of buildings providing a vertical mix of uses. 
Typically, the ground-floor provides for retail/active uses, and the upper-floor provides 
residential/service uses. 

• Multi-family Dwellings. A building or grouping of buildings containing multiple attached 
dwellings in stack formation. 

• Townhouse/Row House. A series attached or detached dwelling units placed side-by-side. 

• Neighborhood Multiplex. A single residential building containing three to six dwelling units, 
either side-by-side or stacked. 

Irrespective of the specific prototype considered within the land use areas listed above, the associated 
fire flow requirement is likely to be 4,500 gpm; which, as summarized on Table 5, corresponds to higher 
density and/or mixed uses. Therefore, infrastructure recommended within the DTSP area will not change 
and is not sensitive to a change in prototype as the maximum fire flow requirement (i.e., 4,500 gpm) 
already applies. It should be noted, however, that fire flow requirements for these uses assumes that all 
new buildings, including residential units, will be sprinklered. Therefore, these buildings will also need to 
be equipped with properly sized on-site infrastructure including, but not limited to the following: 

• Backflow preventors 

• Meters  

• Sprinkler system, sized to specific building type, materials of construction and size 

• On-site booster, if needed depending on the number of stories 

• Other appurtenances required for fire systems 

These improvements are building-specific and thus are not identified in planning stages, but rather are 
identified during design of buildings and based on the requirements set forth by the Building and/or Fire 
Code in force at the time of design/construction.   
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2018 Water System Master Plan Summary of Capital 
Improvements excerpts (Figure 7-1 and Table 8-3) 
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