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CHAPTER 3  
Water Demand Analysis 

This chapter describes the City’s historical and current water use, as well as the City’s future water 
demands. The future demands are based on refined water use factors and planned future development 
from the City’s 2015 GPU along with other specific planned development projects the City has identified. 
Future water demands will be used to evaluate the future water production required and the adequacy 
of the City’s available water supplies and capacity of the City’s water system to reliably deliver water to 
its customers. 

The following sections of this chapter present the City’s historical and current water demands and future 
water demands:  

• Historical Water Production and Use 

• Historical Peak Water Use 

• Existing and General Plan Land Use and Growth Projections 

• Water Use Factors 

• Future Water Demands and Required Water Production 

• Comparison to 2018 WMP and 2020 UWMP 

3.1 HISTORICAL WATER PRODUCTION AND USE 

The following sections summarize the historical water production for the City’s water service area. 

3.1.1 Historical Annual Water Production 

Historical annual water production for the City is summarized in Table 3-1. The City’s surface water and 
groundwater as a percentage of overall supply averaged approximately 67 and 33 percent, respectively, 
from 1999 to 2020. The most recent five-year average surface water and groundwater percentages were 69 
and 31 percent, respectively. 

Figure 3-1 displays the monthly water production, in million gallons, and the average daily production by 
year, in million gallons per day, from 1999 through 2020. The highest average day water production occurred 
in 2008 and 2007 with a total of approximately 17.3 mgd. The lowest average day water production occurred 
in 2015 with a total of approximately 11.8 mgd, which was in the height of the drought. In 2020, the average 
day water production was 16.3 mgd. In general, water production decreased from 2007 to 2015, which is 
attributed to the 2008 economic downturn, the recent drought, and water conservation measures 
implemented due to the drought. Since 2015, production data suggests a rebound in water production 
compared to drought and post-drought conditions, due in part to some increase in per capita water use and 
growth. However, water demands are still below pre-drought conditions. 

  



(THIS PAGE LEFT BLANK INTENTIONALLY) 



Year NBR Plant - SP, af
(b)

NBR Plant - SWP, af
(c)

NBR Plant Total, af DE Plant - SP, af
(d)

DE Plant - Wells, af
(e)

DE Plant Total, af Other Wells, af
(f)

Total Wells, af Total, af

Surface Water Percent 

of Total, af

Groundwater Percent 

of Total, af

[A] [B] [C] [D] = [B] + [C] [E] [F] [G] = [E] + [F] [H] [I] = [F] + [H] [J] = [D] + [E] + [I] [K] = ([D] + [E}) / [J] [L] = [I] / [J]

1999 5,194 4,886 10,080 1,828 408 2,236 3,688 4,096 16,004 74% 26%

2000 6,859 3,212 10,071 1,663 836 2,499 4,235 5,071 16,805 70% 30%

2001 6,236 3,615 9,851 1,594 1,414 3,008 4,800 6,214 17,659 65% 35%

2002 3,492 6,334 9,826 1,114 1,380 2,494 5,258 6,638 17,578 62% 38%

2003 4,404 5,388 9,792 1,042 1,363 2,405 5,264 6,627 17,461 62% 38%

2004 2,686 7,782 10,468 1,426 1,363 2,789 5,258 6,621 18,515 64% 36%

2005 3,217 6,721 9,938 1,367 1,113 2,480 5,567 6,680 17,985 63% 37%

2006 4,362 5,809 10,171 1,749 950 2,699 5,685 6,635 18,555 64% 36%

2007 4,104 6,703 10,807 1,917 1,200 3,117 5,412 6,612 19,336 66% 34%

2008 3,536 7,803 11,339 2,268 960 3,228 4,824 5,784 19,391 70% 30%

2009 4,251 6,849 11,100 1,944 518 2,462 4,128 4,646 17,690 74% 26%

2010 2,292 7,328 9,620 1,644 821 2,465 4,233 5,054 16,318 69% 31%

2011 3,125 6,373 9,498 1,521 805 2,326 4,244 5,049 16,068 69% 31%

2012 3,809 6,651 10,460 1,343 1,042 2,385 4,100 5,142 16,945 70% 30%

2013 4,253 7,182 11,435 1,927 990 2,917 4,246 5,236 18,598 72% 28%

2014 7,393 1,424 8,817 1,655 728 2,383 4,618 5,346 15,818 66% 34%

2015 4,992 1,769 6,761 1,221 886 2,107 4,336 5,222 13,204 60% 40%

2016 4,328 3,676 8,004 791 1,014 1,805 3,771 4,785 13,580 65% 35%

2017 3,095 6,514 9,609 871 1,055 1,926 4,007 5,062 15,542 67% 33%

2018 5,271 4,906 10,177 1,123 788 1,911 4,351 5,139 16,443 69% 31%

2019 5,764 4,474 10,238 1,102 1,020 2,122 4,081 5,101 16,441 69% 31%

2020 7,706 4,148 11,854 1,453 1,453 2,906 3,530 4,983 18,290 73% 27%

Average 4,562 5,434 9,996 1,480 1,005 2,485 4,529 5,534 17,010 67% 33%

5-Year Average 5,233 4,744 9,976 1,068 1,066 2,134 3,948 5,014 16,059 69% 31%

Table 3-1. Historical Annual Water Production(a)

(a) af = acre-feet; Source: Data are fromWater Production Data 1999-2021.xlsx provided by the City in July 2022.

(f) Wells that are treated at the wellhead instead of the DE Plant include wells 2, 3, 5, 7, 8, 9, 14, 15, 16, and DeMello.

(e) The DE Plant also treats water from wells 1, 6, and 13.

(d) SP water trated at the Diatomaceous Earth Treatment Plant (DE Plant).

(c) State Water Project (SWP) water treated at the NBR Plant.

(b) Solano Project (SP) water treated at the North Bay Regional Water Treament Plant (NBR Plant).

N-C-001-60-20-95-E-2-Chapter3tables

City of Vacaville

Water Master Plan

Last Revised: 02-15-23
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Table 3-2 shows historical baseline water production for the City, comparing the historical average 
production (1999 to 2020) to the baseline production recommended for this WMP. The baseline 
production recommended for this WMP is further discussed in Section 3.5.1.  

Table 3-2. Historical Water Production Comparison 

Timeline Total, afy 

Historical Average Production (1999 to 2020)(b) 17,010 

Baseline Production for this WMP (2018)(b) 16,443 

Percent Difference between this WMP Baseline Production and 
the 2018 WMP Baseline Production 

+0.4% 

(a) From Table 5-6 of the 2018 Water Master Plan (14.62 mgd). 

(b) Reference Table 3-1 for average production data. 

 

Historical per capita water use for the City from 1999 to 2020 is presented in Table 3-3 and on Figure 3-2. 
The per capita water use shown is based on total water production for the City (representing all water 
uses, including all residential and non-residential uses) divided by the City’s water service area population. 
The City’s per capita water use has decreased from a maximum of 202 gallons per capita per day (gpcd) 
in 2007 to 132 gpcd in 2015. Since 2015 it has increased to as high as 168 gpcd. 

In November 2009, Senate Bill X7-7 (SB X7-7), the Water Conservation Act of 2009, was signed into law as 
part of a comprehensive water legislation package. The Water Conservation Act addressed both urban 
and agricultural water conservation and set a goal of achieving a 20 percent statewide reduction in urban 
per capita water use by December 31, 2020. To meet the urban water use target requirement, each retail 
supplier was required to adopt an interim per capita water use target for 2015 and a final per capita water 
use target for 2020. The City’s adopted targets were 176 gpcd for 2015 and 164 gpcd for 2020.1 As shown 
in Table 3-3, the City’s 2015 per capita water use was 132 gpcd, well below and in compliance with the 
City’s 2015 goal of 176 gpcd. The City’s 2020 per capita water use was 168 gpcd, which is not in compliance 
with the City’s 2020 goal of 164 gpcd. Additional discussion regarding the City’s compliance with SB X7-7 
is provided in the City’s 2020 UWMP. 

  

 

1 City of Vacaville, 2015 Urban Water Management Plan. 
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Table 3-3. Historical Water Production, Population, and Per Capita Water Use 

Year 
Average Day Water 
Production, mgd(a) 

Adjusted City 
Population(b) 

Per Capita Water Use, 
gpcd 

1999 14.3 77,925 183 

2000 15.0 81,376 184 

2001 15.8 83,720 188 

2002 15.7 86,393 182 

2003 15.6 85,840 182 

2004 16.5 86,886 190 

2005 16.1 87,940 183 

2006 16.6 87,735 189 

2007 17.3 85,638 202 

2008 17.3 85,911 201 

2009 15.8 85,959 184 

2010 14.6 86,317 169 

2011 14.3 87,715 164 

2012 15.1 88,692 171 

2013 16.6 91,281 182 

2014 14.1 89,988 157 

2015 11.8 89,627 132 

2016 12.1 90,289 134 

2017 13.9 94,040 148 

2018 14.7 96,624 152 

2019 14.7 96,788 152 

2020 16.3 97,198 168 

(a) Source: Data are from Water Production Data 1999-2020.xlsx provided by the City in December 2020. 

(b) Source: Table 5-2 of the City's 2020 Urban Water Management Plan (UWMP). In the UWMP the City population was adjusted to only 
include the portion of the prison population that is served by the City. The adjusted population is used for this analysis. 
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Figure 3-2. Comparison of Historical Per Capita Demand, Average Day Production, and Population 

3.1.2 Historical Water Consumption 

Water production is a measure of water produced at various supply facilities. Water consumption is a 
measure of water delivered to customers. The City tracks water consumption through customer meter 
records. As of 2020, the City has approximately 29,170 metered water use accounts that serve various 
customer types. Table 3-4 summarizes the number of meters by customer type. As shown in Table 3-4, 
the predominant customer type in the City’s water service area is residential, which accounts for 
approximately 93 percent of the total number of water meters. Most of the City’s residential meters are 
for single family homes. Non-residential metered accounts make up approximately 7 percent of the total 
metered accounts. 
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Table 3-4. City Customer Types as of December 2020(a) 

Customer Type Number of Meters 
Customer Type as a Percent of 

Total Accounts 

Residential     

Single Family 26,480 91 

Multi Family 684 2 

Residential Subtotal 27,164 93 

Non-Residential     

Commercial 1,099 4 

Industrial 81 0 

Institutional/Governmental 276 1 

Landscape/Irrigation 550 2 

Non-Residential Subtotal 2,006 7 

Total 29,170 100 

(a) Source: Data are from Water Consumption Data.xlsx, provided by the City in February 2021. 

 

Table 3-5 summarizes the City’s water consumption by customer type from 2011 through 2020. 
Residential customers account for an average of 70 percent of the total consumption but make up 
approximately 93 percent of the total metered accounts as described above. Non-residential customers 
account for about 30 percent of the total consumption but make up only 7 percent of the total 
metered accounts. 

3.1.3 Non-Revenue Water 

Non-Revenue water (NRW) is the difference between the quantity of water produced and the quantity of 
water consumed or metered. Consumption (i.e., customer water use) typically does not equal the total 
production because of unmeasured system losses. Water utilities strive to minimize the amount of NRW; 
however, it is difficult to eliminate entirely. There are various reasons why consumption is less than the 
total production. The most common reasons for NRW are due to system losses such as leakage, errors in 
measurement, and unmetered usage as discussed in detail below: 

• Leaks: Leaks are frequently the largest component of NRW and includes losses from 
distribution and transmission mains and customer service laterals up to the meter. The 
amount of leakage varies from system to system, but there is a general correlation between 
the age of a system and the amount of NRW. Other factors affecting leaks include system 
pressure (the higher the pressure, the more leakage), frequency of main and service pipe 
breaks, and the extent of leak detection and control policies. 

• Errors in Measurement: Flow measurements are not always exact, and thus metered 
customer usage may contain inaccuracies. Some flow meters under-register actual usage at 
low flow rates, especially as they age. 

• Unmetered Usage: the City may have unauthorized, unmetered connections or other types of 
unmetered water use. Not all unmetered usage is due to water theft, as fire hydrants, 
blow-offs, and other maintenance appurtenances that are exercised are typically not metered.  
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An estimate of NRW is required for water system planning to project future water production needs, as a 
system will always have some amount of water loss. NRW ranging from 5 to 10 percent is typical for many 
water utilities. In October 2015, the California State Legislature adopted Senate Bill 555 requiring the 
urban retail water suppliers to submit validated water loss audits evaluating real water losses and 
apparent water losses occurring in their water distribution systems. Estimating the scale and cost of these 
losses allows utilities to identify opportunities for saving water and recovering revenue. Not later than 
October 1, 2017, and by October 1 of every year thereafter, urban retail water suppliers shall submit a 
Level 1 validated report to the DWR including data spanning 12 consecutive months, either on a calendar 
year or a fiscal year basis. 

California Water Code Section 10608.34 requires the State Water Resources Control Board (SWRCB) to 
develop water loss performance standards for urban retail suppliers between January 2019 and 
July 20202. Executive Order B-37-16 requires the SWRCB and DWR to develop new water use targets that 
build upon the existing state law requirement (SB X7-7) of achieving a 20 percent reduction in urban water 
usage by 2020. The new water use targets will be customized to the unique conditions of each water 
agency, will generate more statewide water conservation than existing requirements, and will be based 
on strengthened standards for: indoor residential per capita water use; outdoor irrigation, in a manner 
that incorporates landscape area, local climate, and new satellite imagery data; commercial, industrial, 
and institutional water use; and water losses. Furthermore, Executive Order B-40-17, requires the SWRCB 
to adopt urban water use efficiency standards that include indoor use, outdoor use, and water loss, as 
well as performance measures for commercial, industrial, and institutional water use. 

Table 3-6 summarizes the non-revenue water for the City’s system from 2011 through 2020 by comparing 
water production to water consumption. Based on the average water consumption versus water 
production, the NRW is approximately 8 percent. As described in subsequent sections, NRW will be 
accounted for when projecting the future water production required for horizon and beyond horizon 
conditions and will be assumed at 8 percent. The horizon year is assumed to occur in 2040. 

3.2 HISTORICAL PEAK WATER USE 

Water system facilities are generally sized to meet peak demand conditions. The peaking conditions of 
most concern for facility sizing (e.g., supply, pumping and storage) are typically maximum day plus fire 
flow demand or peak hour demand. This section reviews historical peak water use for the City’s water 
service area, and includes discussion of the maximum day demand, peak hour demand and hourly 
variations of demand during the maximum demand day. 

3.2.1 Maximum Day and Peak Hour Demand 

Table 3-7 summarizes the historical maximum day peaking factors for the City from 2013 through 2019. 
These years are most representative of recent water use trends before the impacts of stay-at-home orders 
and business closures in response to the COVID-19 pandemic. As shown in Table 3-7, the average historical 
maximum day peaking factor is 1.7 times average day demand. 

  

 

2 As of September 2022, the new water loss performance standards were adopted as of November 2022. 
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Table 3-6. Non-Revenue Water 

Year Production, afy(a) Consumption, afy(b) NRW, afy(c) 
NRW as a Percent of 

Production 

2011 16,068 14,683 1,385 8.6 

2012 16,945 15,588 1,357 8.0 

2013 18,598 16,823 1,775 9.5 

2014 15,818 14,976 842 5.3 

2015 13,204 12,574 630 4.8 

2016 13,580 12,657 923 6.8 

2017 15,542 14,132 1,410 9.1 

2018 16,443 15,091 1,352 8.2 

2019 16,441 15,057 1,384 8.4 

2020 18,290 16,868 1,422 7.8 

5-year Average 8.1 

(a) Source: Data are from Water Production Data 1999-2020.xlsx provided by the City in December 2020. 

(b) Source: Data are from 2019 Water ConsumptionData.xlsx, provided by the City in December 2020. 

(c) Non-Revenue Water (water loss) is equal to production minus consumption. 

 

Table 3-7 Summary of Historical Maximum Day Peaking Factors 

Year 
Average Day Demand 

(ADD), mgd 
Maximum Day Demand 

(MDD), mgd 
Maximum Day Peaking 

Factor (MDD/ADD) 

2013 16.60 26.17 1.6 

2014 14.12 28.47 2.0 

2015 11.79 17.36 1.5 

2016 12.12 21.02 1.7 

2017 13.88 24.01 1.7 

2018 14.68 23.3 1.6 

2019 14.70 24.20 1.6 

Average 13.98 23.50 1.7 

 

To develop a peak hour peaking factor, West Yost reviewed peak days of City-provided SCADA data from 
2017 and 2018, to identify historical peak hour demands. This data was provided to West Yost as part of 
the hydraulic model development and calibration, and both maximum day and peak hour peaking factors 
were calculated based on the diurnal development for each of the City’s pressure zones. While each of 
the upper zones have a specific peak hour peaking factor, it was determined that a single peaking factor 
for the maximum day would be used for facilities sizing, as each of the upper zones have storage. As a 
result, the maximum day peaking factor for the Main Zone is recommended to be used as it represents 
approximately 90 percent of the overall demand. The recommended peaking factors are summarized in 
the following section. 



 
 

Chapter 3 
Water Demand Analysis  

 

 
 

N-001-60-20-95-WP-R-001 WMPU 

3-11  City of Vacaville 
Water Master Plan 

February 2023 

 

3.2.2 Recommended Demand Peaking Factors 

Table 3-8 summarizes the recommended peaking factors for this WMP. These peaking factors will be 
subsequently used to evaluate and size storage and pumping facilities, as well as define water supply 
needs and capacity requirements. For planning purposes, the maximum day peaking factor for the City is 
recommended to be 1.7. This factor reflects the recent historical average maximum day demand peaking 
factor. It is also consistent with the factor that was developed in the City’s 2018 WMP. 

The peak hour peaking factor developed in the City’s 2018 WMP was 3.5 times average day demand for 
the City’s entire service area. The peak hour peaking factor developed for this WMP for the Main Zone is 
3.2 times average day demand, as shown in Table 3-8. The reduction in peak hour peaking factor reflects 
recent trends in water use, with a modest reduction in irrigation water use. Peaking factors specific to 
Upper Zones are used for hydraulic capacity evaluations in Chapter 6. 

Table 3-8. Summary of Recommended Main Zone Maximum Day and Peak Hour Peaking Factors 

Maximum Day Demand 

Peaking Factor (MDD/ADD) 
Peak Hour Demand 

Peaking Factor (PHD/ADD) 

1.7 3.2 

MDD = maximum day demand; ADD = average day demand; PHD = peak hour demand. 

 

3.2.3 Maximum Day and Peak Hour Diurnal Demand 

The maximum day demand (including the peak hour) diurnal was developed by reviewing Supervisory 
Control and Data Acquisition (SCADA) data for summer conditions, as further described in West Yost’s 2020 
Model Development Technical Memorandum.3 Winter curves represent minimum seasonal water demand 
(typically December through February), and summer curves represent maximum seasonal water demand 
(typically June through August). An hourly pattern was developed for the Main Zone for both winter and 
summer demands. Note that the winter diurnal is not used in subsequent evaluations, but rather is discussed 
and showed on Figure 3-3 for comparison purposes. 

Figure 3-3 shows the diurnal patterns developed for both summer and winter demand conditions. These 
diurnal patterns differ from the diurnal patterns developed for the model calibration, as patterns used for 
that effort are specific to a calibration day. Diurnal patterns shown on Figure 3-3 are based on the hourly 
averages during the peak week, adjusted so that the peak hour peaking factor occurs on the maximum day. 
Diurnal patterns shown on Figure 3-3 (summer pattern) were used for the existing and future distribution 
system evaluations, described in Chapters 6 and 7. It is worth noting that while upper zone diurnal patterns 
are not shown on Figure 3-3 zone specific diurnal patterns for each of the upper zones were applied and 
used for existing and future capacity evaluations. 

 

3 West Yost, 2020. City of Vacaville Hydraulic Model Development Technical Memorandum. May 20, 2020. 
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Figure 3-3. Main Zone Winter and Summer Diurnal Patterns 

3.3 EXISTING AND GENERAL PLAN LAND USE AND GROWTH PROJECTIONS 

The following sections discuss the existing and projected future land use for the City’s water service area. 

3.3.1 Existing Land Use 

The City’s service area is primarily comprised of single-family residential land uses. There is a retail corridor 
along I-80, a mix of land uses in the downtown area, and vacant land that is designated for commercial 
and industrial development in the City’s northeast. 

3.3.2 Projected Future Land Use 

Future growth and land uses are captured in the City’s land use database4 from the City’s 2015 GPU. The 
City’s 2015 GPU summarizes anticipated development within the City’s urban growth boundary, including 
within 24 policy plan and specific plan areas. Additional areas were identified by the City to account for 
changes in development planning that have occurred since the completion of the 2015 GPU. 

A summary of planned future development projects within the entire City service area is provided in 
Appendix A and includes a list of all known future projects, along with their land use type, projected 
dwelling units and/or non-residential acreage. Projected residential dwelling units and non-residential 
acreages summarized in this table are net new or incremental. Appendix A also indicates the estimated 

 

4 Database_12052016.shp provided by the City. 
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time of completion (horizon versus beyond horizon). Most of the City’s future projects are estimated to 
be completed within the horizon timeframe. 

To differentiate between projects that are anticipated to develop by the horizon timeframe, versus those 
more likely to develop beyond the horizon year, the City provided a GIS horizon boundary. The projects 
located inside the horizon boundary were assumed to be completed by 2040 and projects located outside 
the horizon boundary were assumed to be built after 2040 (i.e., by buildout of the City). The location of 
the GIS horizon boundary, as well as an illustration of future projects by land use type are shown on 
Figure 3-4. As shown on the figure, most of the City’s future growth is anticipated to occur on the east 
side of the City, particularly the northeast portion, except for the Lower Lagoon Valley Project in the 
southwest, and the Downtown Specific Plan Area in the central portion of the City. 

To develop the project summary presented in Appendix A, the most recent version of the City’s land use 
database was used as a basis for much of the future growth that the City anticipates. The City’s land use 
database includes the following fields for each parcel, which were used to develop Appendix A: Status 
(vacant/occupied), Existing Land Use Type, Future Land Use Type, Future Dwelling Units, Area (acres), and 
Project Name. These fields were used to determine whether a parcel’s acreage and dwelling units should 
be considered when projecting future development. Only parcels that are within the City’s existing sphere 
of influence and/or the urban growth boundary, were included in the projected future land use. 

In general, only parcels that have a status of “vacant” in the City’s land use database are included in 
Appendix A, with a few exceptions, as further discussed in the bullets below. In addition, only future land 
uses that are likely to have water use were used for projecting demand (i.e., open space, miscellaneous, 
agriculture, hillside agriculture, were omitted and assumed to have zero water use). The developments 
listed in Appendix A, were taken directly from the Project Name field in the City’s land use database, as 
well as their associated Dwelling Units and/or Area. Exceptions to this methodology include instances 
where a more recent evaluation of the proposed future development had been conducted (i.e., since the 
2015 GPU), or where other aspects of the land use database (besides the Project Name field) indicated 
there was likely to be future demand associated with the parcel. These exceptions are listed below: 

• Downtown Specific Plan (DTSP) Area – The City’s 2018 WSMP evaluated the DTSP Area based 
on land uses information from the City’s 2015 GPU. However, as part of a recent hydraulic 
evaluation conducted to evaluate the area5 in support of the City’s DTSP adopted in February 
2022, a revised set of DTSP land use assumptions was developed. Those revised land uses 
generally reflect higher intensity use in several areas than was previously assumed. The 
analysis conducted in this WMP reflects these revised land use assumptions. 

• Genentech Expansion – Genentech is a pharmaceutical company located at 1000 New 
Horizons Way and includes office, warehouse, research, and manufacturing facilities. City 
staff have indicated that Genentech would like to expand its facilities in the near future. The 
demand associated with this expansion was estimated by looking at the last three years of 
Genentech’s water use data and subtracting that use from the maximum water use listed in 
the agreement between the City and Genentech. The location of the proposed Genentech 
Expansion is shown on Figure 3-4.   

 

5 City of Vacaville Downtown Specific Plan Water System Impact Evaluation, 2021. West Yost. October 8, 2021. 
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• Lower Lagoon Valley – Future land uses associated with the proposed Lower Lagoon Valley 
(LLV) Project were developed during a 2022 water system hydraulic evaluation conducted to 
assess the impact of the project6. The LLV Project includes 1,015 single family residential 
units, as well as several commercial/retail land uses (a business village, event center), and 
parks/irrigation. The analysis conducted in this WMP reflects the most recently available 
land use assumptions for the LLV Project. 

• Technology Park – City staff have indicated that a potential future Technology Park will 
likely be developed in the area between Interstate 505 and Interstate 80, just east of Monte 
Vista Avenue, as shown in light blue on Figure 3-4. 

• Vacant Parcels without Project Names – This category includes parcels that do not have a 
Project Name specifically referenced in the City’s land use database, but which do have a status 
of vacant, as well as a future land use with a water use factor assigned to it, as described in the 
following section. These parcels were included in the future land use projection. 

• Occupied Parcels that Change Land Use – This category includes parcels from the City’s land 
use database that have a status of occupied, but which redevelop from their existing land 
use type to a higher demand-producing land use type at the horizon or beyond horizon 
timeframes. Even though these parcels are not currently vacant, there is proposed new 
demand associated with them once their land use type changes in the future. Therefore, 
they were included in the future land use projection.  

Table 3-9 summarizes the future planned development within the City’s service area by land use 
designation. Much of the planned future development will occur within the horizon timeframe. As shown 
on Table 3-9, approximately 85 percent of the total planned 8,527 future dwelling units are estimated to 
be developed by 2040. Likewise, approximately 68 percent of the total planned 3,142 acres of 
non-residential development are estimated to be developed by 2040. Future development will consist 
primarily of residential land uses (low/medium density, as well as high density/multi-family/other), as well 
as industrial, urban reserve, parks/irrigation, and commercial/retail land uses. 

  

 

6 Water System Hydraulic Evaluation Update of Proposed Lower Lagoon Valley Development, 2022. West Yost. September 21, 2022. 
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Table 3-9. Future Development Summary by Land Use Type 

Future Land Use 
Designation Units 

Horizon Total 
Development 

Beyond 
Horizon Total 
Development 

Total Future 
Development 

Percent 
Developed by 

Horizon 

Low/Medium Density 
Residential 

DU 4,436 448 4,884 91 

Residential Estates DU 725 2 727 100 

High Density/ Multi-Family/ 
Other Residential 

DU 2,112 804 2,916 72 

Mixed Use AC 31.5 0.0 31.5 100 

Urban Reserve AC 661.8 80.2 741.9 89 

Downtown/ 
Highway Commercial 

AC 111.9 80.3 192.2 58 

Commercial/Retail AC 257.6 157.9 415.5 62 

School AC 172.4 0.0 172.4 100 

Industrial AC 467.6 619.6 1,087.3 43 

Medical/Hospital AC 1.7 0.0 1.7 100 

Institutional/Public AC 40.2 0.0 40.2 100 

Park/Irrigation AC 391.1 68.2 459.3 85 

Total Dwelling Units  7,273 1,254 8,527 85 

Total Gross Acres  2,135.8 1,006.3 3,142.1 68 

DU = dwelling units; AC = gross acres 

 

3.4 WATER USE FACTORS 

The City has experienced a steady increase in water demand and production since the completion of the 
previous WMP. Some of the increase is a result of new development; and some of this increase can be 
attributed to an increase in per capita water use. Thus, in order to develop current land use-based water 
demand projections, the water use factors were re-evaluated as part of this WMP effort. 

Concurrent to this master planning effort, the City is also working towards reevaluating planning efforts 
for the City’s collection system. As part of that effort, West Yost coordinated the development of both the 
water use factors and the sewer flow factors to confirm that there is alignment with the factors being 
used for the City’s water and collection systems. This analysis required that water use factors be 
established ahead of completion of this WMP so the City can use them moving forward with other 
planning efforts. The analysis was summarized in a technical memorandum, which is included in 
Appendix B. The subsequent sections summarize the methodology used to develop the updated water 
use factors and summarize the recommended water use factors to be used for projecting future demands. 
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3.4.1 Water Use Factor Development Methodology 

The City’s consumption data from 2018, 2019, and 2020 was linked to the City’s land use database. This 
was accomplished by using the City’s water meter shapefile, which at the time was based on 2018 account 
numbers spatially located by service address. This file was previously created by West Yost during the 
development of the City’s hydraulic model in 2019.7 Approximately 95 percent of the City’s 2018 
consumption data was spatially located, 94 percent of the 2019 data was located, and 93 percent of the 
2020 data was located. The quantity of demand located decreased over time because the located water 
meters were from 2018 and account numbers change over time. The following data sources were used to 
develop water use factors: 

• Consumption data files from 2018, 2019, and 2020 containing monthly demand, meter type, 
and account number; 

• A shapefile with spatially-located 2018 water meter locations containing account numbers; and 

• The latest available version of the City’s land use database from the City’s 2015 GPU, which 
was most recently updated in December 2016. 

Water use factors were then determined using the following methodology: 

• The monthly water meter consumption records for 2018, 2019, and 2020 were linked via 
account number to the spatially located 2018 water meters. 

• The spatially located 2018 water meters containing 2018, 2019, and 2020 consumption were 
then linked to the closest parcel within the land use database. 

• The resulting database contained 2018, 2019, and 2020 consumption information for each 
spatially-located water meter account and the land use type of the parcel associated with it. 

— Residential land use. The total consumption for each individual residential land 
use-type was summed and then divided by its respective quantity of dwelling units 
within City limits shown in the database. 

— Schools. The total consumption for each individual school-type was summed and then 
divided by its respective quantity of students within City limits shown in the database. 

— Remaining non-residential land use. The total consumption for each remaining 
non-residential land use type was summed and then divided by its respective total 
acreage quantity within City limits shown in the database. 

This process provided the means to calculate water use factors for each land use designation defined. 
Land uses containing similar results were then grouped together to reduce the total number of factors 
and simplify future demand projections. 

3.4.2 Residential Land Uses 

Residential land uses were grouped together based on the similarity of their unit use factors. For example, 
residential low density and residential low medium density land uses had similar average unit use factors 
across 2018, 2019, and 2020 data, so they were combined into a single category (low/medium density 

 

7 West Yost, 2020. City of Vacaville Hydraulic Model Development Technical Memorandum, May 20, 2020. 
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residential). The combined water use factor for each category was taken to be the average of the unit use 
factors of all the land use types included, while considering variations in the annual data (i.e., the data 
from 2020 often resulted in a greater water use factor than the data from 2018 and 2019, due to increases 
in demand in 2020) and at times more heavily weighting the higher use years for each land use category, 
to be conservative. 

Residential water use factors were developed in units of gallons per day per dwelling unit (gpd/du), except 
for mixed use and urban reserve land use types. Mixed use is comprised of both commercial and 
residential land uses and was estimated by finding the midpoint number of units per acre for mixed use 
and assuming the high density residential water use factor along with commercial uses. The resulting 
factor is in units of gallons per day per acre (gpd/acre). 

For urban reserve land uses, the water use factor was estimated using an area weighted method that 
considered recently completed urban development immediately adjacent to and west of Leisure Town Road 
and assumes similar development levels and land uses mixes will continue in the future. 

3.4.3 Non-Residential Land Uses 

Non-residential land uses were grouped together based on the similarity of their unit use factors, like 
residential factors. All factors are in units of gpd/acre, except for the school land use type, which also 
includes a factor of gpd per student enrolled. 

During development of the non-residential water use factors, special case water use customers were 
omitted since they have greater demands than what is typically observed for similar land use types in the 
City’s service area. They are therefore assumed to not be typical of future use within their respective 
categories. These include the following: 

• Genentech was omitted from development of the Industrial factor 

• Kaiser Hospital was omitted from development of the Medical/Hospital factor 

Future planned industrial uses that are significantly different from existing industrial developments 
throughout the City should not use the developed industrial water use factor but should instead be 
evaluated on a case-by-case basis. This also applies to hospitals, although there are currently no future 
hospitals planned within the City’s sphere of influence. 

3.4.4 Special Case Land Uses 

The following two special case water use factors were developed for future land uses, since they are 
known to be needed for the future system analysis:  

• Technology Park, and, 

• DTSP/Downtown Commercial. 

The Technology Park factor is based on the existing Genentech water use patterns and then escalated by 
20 percent to account for potential future growth, since the future Technology Park is likely to consist of 
biotech-type uses, and the City currently doesn’t have additional customers considered to be biotech 
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users. The DTSP/Downtown Commercial factor is consistent with a recent DTSP analysis,8 which included 
updated future land use projections. It was estimated by finding the midpoint number of units per acre in 
the downtown core areas and combining that with the high-density residential water use factor along 
with the commercial factor. 

3.4.5 Recommended Water Use Factors 

Table 3-10 summarizes the recommended water use factors by land use category and includes the land 
use designations used in the City’s land use database. The recommended water use factors have some 
distinct differences from the water factors developed in the 2018 WMP and therefore result in a higher 
projected future water use. 

3.5 FUTURE WATER DEMANDS AND REQUIRED WATER PRODUCTION 

Water demands were projected for horizon and beyond horizon conditions for the City’s water service 
area using the recommended water use factors applied to the future proposed land uses and 
development. Future water production requirements were then estimated by adding the future water 
demand projections and future non-revenue water to the existing baseline production. The specific steps 
used in the development of this projection method and the results are discussed below for existing 
baseline production, and horizon and beyond horizon conditions. 

3.5.1 Existing Baseline Demand 

Demands from 2018 were determined to be the most representative to use for establishing baseline 
existing demands. The 2018 production information included demand associated with newly constructed 
developments within the City and included a modest growth amount since the completion of the 2018 
WMP. It also is representative of typical demands prior to COVID conditions.  

Table 3-11 summarizes the existing baseline demand for the City’s service area, by pressure zone. As 
summarized in Table 3-11 the total existing baseline demand for this WMP is 16,443 acre-feet per year (afy), 
or 14.7 mgd. The demand for the California Department of Corrections (CDC) is based on the Joint Powers 
Agreement between the City and CDC. The City reserves 560 afy of supply for the CDC. The JPA also limits 
the daily maximum available to the CDC at 1.0 mgd (1,120 afy). For the baseline demands used for hydraulic 
evaluations, it was assumed the City would be able to deliver the maximum daily flow of 1.0 mgd.  

  

 

8 City of Vacaville Downtown Specific Plan Water System Impact Evaluation, 2021. West Yost. October 8, 2021. 
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Table 3-10. Summary of Recommended Water Use Factors by Land Use Type 

Category 
Specific Land Use  

(Consistent with City’s Land Use Database) Recommended Factor 

Residential Land Uses   

Low/Medium Density Residential 
Residential Low Density 

325 gallons per day (gpd) /dwelling unit (DU) 
Residential Low Medium Density 

Residential Estates Residential Estates 500 gpd/DU 

High Density/Multi-Family/ 
Other Residential 

Residential High Density 

210 gpd/du 

Residential Medium Density 

Manufactured Homes 

Retired Single Family Residential 

Retired Multiple Family Residential 

Residential Rural 

Mixed Use Mixed Use 8,700 gpd/acre(a) 

Urban Reserve Urban Reserve 2,000 gpd/acre(b) 

Non-Residential Land Uses   

Downtown/Highway Commercial 
Commercial Highway 

2,600 gpd/acre 
Downtown 

Commercial/Retail 

Commercial Office 

1,200 gpd/acre Retail Service 

Commercial Service 

School 
Elementary School 22 gpd/student 

(1,250 gpd/acre)(c) High School 

Industrial Industrial 600 gpd/acre(d) 

Medical/Hospital 
Medical Office 

2,800 gpd/acre(e) 
Hospital 

Institutional/Public 

Public High 

400 gpd/acre Public Medium 

Church 

Park/Irrigation 

Landscape Buffer 

3,767 gpd/acre 
(irrigable area only) 

Public Low 

Public Open Space 

Public Park 

Private Recreation 

Special Case Land Uses   

Technology Park 9,850 gpd/acre(f) 

Downtown Specific Plan – Downtown Commercial 11,500 gpd/acre(g) 

Land Uses with Zero Water Demand  

Agriculture 0 gpd/acre 

Miscellaneous 0 gpd/acre 

(a) The mixed-use factor is comprised of both commercial and residential land uses, and employs the following methodology: 29 units/acre X 210 gpd/unit (High Density Residential Factor) + 
2,600 gpd/acre (Downtown/Highway Commercial factor). Residential units of 29 units/acre is based on the midpoint of residential density range of 18 to 40 units per acre allowance 
associated with the General Commercial category.   

(b) The urban reserve factor is estimated by using an area weighted method, which considers recently completed urban developments immediately adjacent to and west of Leisure Town Road 
and assumes that similar development levels and land use mixes will continue east of Leisure Town Road. 

(c) The school factor was calculated both as a per student and as a per acre value to be consistent with the prior City school demand factors, and to provide the City flexibility in future use of the 
factor based on the availability of project information. 

(d) The industrial factor omits special case land uses (e.g., Genentech) and largely based on existing industrial uses such as warehouses, etc. Future industrial uses that have planned uses 
different than existing industrial developments should be evaluated on a case-by-case basis. 

(e) Medical/Hospital factor omits special case land uses (e.g., existing Kaiser hospital), and is more representative of medical office land uses. No future hospitals are planned within or outside of 
Horizon boundary (but within the City’s Sphere of Influence). 

(f) The Biotech factor is based on the existing Genentech water use patterns and escalated by 20 percent to account for unknown potential future uses since the City currently doesn’t have 
additional customers considered as biotech users. 

(g) This factor is consistent with on-going Downtown Specific Plan efforts, which employs the following methodology: 42.5 units/acre X 210 gpd/unit (High Density Residential Factor) + 
2,600 gpd/acre (Downtown/Highway Commercial factor). Residential units of 42.5 units/acre is based on the midpoint of residential density range of 18 to 65 units per acre allowance 
associated with the downtown core areas 
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Table 3-11. Existing Baseline Demand by Pressure Zone 

Pressure Zone Baseline Demand, afy 

Main Zone  

Lewis Homes 82 

California Department of Corrections (CDC)(a) 1,120 

Remaining Main Zone 14,782 

Main Zone Demand Subtotal 15,984 

Upper Pressure Zones  

Vine Street Upper 71 

Vine Street Lower 106 

Hidden Valley 22 

Wykoff 128 

Tranquility 11 

Reynolds Ranch 121 

Upper Pressure Zone Demand Subtotal 459 

Total Demand 16,443 

(a) The City reserves an annual water supply limit of 560 afy and a daily delivery limit of 1.0 mgd (1,120 afy). For the baseline demands, it 
was assumed the maximum daily delivery limit would be used. 

 

3.5.2 Additional Water Demand for Planned Future Development 

Based on the projected future growth (Appendix A) and the updated water use factors (Table 3-10), water 
demands for horizon and beyond horizon conditions were estimated. Table 3-12 and Table 3-13 
summarize the projected future water demand. Table 3-12 shows future demand by land use type using 
the same land use categories shown on Figure 3-4 for the horizon and beyond horizon timeframes. As 
shown in Table 3-12, the technology park land use type accounts for the greatest increase in future 
demand, followed by the park/irrigation land use type.  
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Table 3-12. Future Additional Water Demand by Land Use(a) 

Future Land Use Designation 

Additional Demand by Horizon Additional Demand Beyond Horizon(b) 

afy mgd afy mgd 

Low/Medium Density Residential 1,512 1.3 1,750 1.5 

Residential Estates 289 0.3 407 0.4 

High Density/Multi-Family/Other 
Residential 

465 0.4 654 0.6 

Mixed Use 263 0.2 263 0.2 

Urban Reserve 994 0.9 1,662 1.5 

Downtown/Highway Commercial 126 0.1 345 0.3 

Commercial/Retail 246 0.2 485 0.4 

School 238 0.2 238 0.2 

Industrial 289 0.3 731 0.7 

Medical/Hospital 5 0.0 5 0.0 

Institutional/Public 7 0.0 17 0.0 

Park/Irrigation 1,747 1.6 1,931 1.8 

Technology Park 2,030 1.8 2,030 1.8 

Genentech Expansion 1,192 1.1 1,192 1.1 

Zero Flow Land Uses 0 0.0 0 0.0 

Lower Lagoon Valley Project 676 0.6 676 0.6 

Downtown Specific Plan Area 1,344 1.2 1,344 1.2 

Total 11,423 10.2 13,730 12.3 

(a) Does not include non-revenue water. 

(b) The additional demand beyond horizon includes the additional demand by horizon. 

afy = acre-feet per year; mgd = million gallons per day. 

 

Table 3-13 shows future Horizon incremental demand by pressure zone and indicates that most future 
demand occurs in the Main Zone, followed by the planned Lower Lagoon Valley Zone. The proposed North 
Orchard Zone boundary includes demands for the existing Hidden Valley Zone, Wykoff Zone, and part of 
the Main Zone (Former Main Zone). 
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Table 3-13. Future Additional Water Demand by Pressure Zone(a) 

Pressure Zone 
Additional Demand 

by Horizon, afy 
Additional Demand Beyond 

Horizon(b), afy 

Main Zone 10,380 12,679 

Vine Street Upper 46 53 

Vine Street Lower 43 43 

Reynold’s Ranch 125 125 

Tranquility 0 0 

Lower Lagoon Valley 676 676 

North Orchard 153 153 

Hidden Valley 0 0 

Wykoff 4 4 

Former Main Zone 149 149 

Total 11,423 13,730 

(a) Does not include non-revenue water. 

(b) The additional demand beyond horizon includes the additional demand by horizon. 

 

3.5.3 Overall Horizon Water Demands 

Table 3-14 summarizes the overall water demands for the horizon timeframe. The projected horizon 
water demands include the existing baseline demand, additional horizon demand, and future 
non-revenue water. All future demand associated with future projects (see Appendix A) was estimated 
using the City’s land use database and is included in the category “Vacant Parcels to be Developed” in 
Table 3-14 below.  

By 2040, the water production requirement is projected to increase by approximately 75 percent 
systemwide from baseline conditions. As discussed in Chapter 7, the City will need to make sure that it 
has sufficient supply facilities to meet these future demand conditions. The projects accounted for in the 
2015 GPU account for the largest increase in demand from existing baseline production, followed by the 
Technology Park, and the Downtown Specific Plan Area. 
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Table 3-14. Projected Water Demands for Horizon Conditions 

Demand Type Total Demand, afy Total Demand, mgd 

Existing   

Existing Baseline Production 16,443 14.7 

Horizon   

Vacant Parcels to be Developed 5,732 5.1 

Occupied Parcels that Change Land Use 449 0.4 

Downtown Specific Plan Area 1,344 1.2 

Technology Park 2,031 1.8 

Genentech Expansion 1,192 1.0 

Lower Lagoon Valley 676 0.6 

Non-Revenue Water (8 percent) 993 0.9 

Subtotal, Between Existing and Horizon 12,417 11.0 

Total By Horizon 28,860 25.7 

Percent Increase from Existing Baseline 75 

afy = acre-feet per year; mgd = million gallons per day. 

 

3.5.4 Overall Beyond Horizon Water Demands 

Table 3-15 summarizes the projected water demands within the City, for the beyond horizon timeframe. 
The projected beyond horizon water demands include the existing baseline demands, additional horizon 
demand, additional beyond horizon demand, and future non-revenue water. For the purposes of this 
WMP, it is assumed that this demand is developed by 2050 to be consistent with the GPU. All future 
demand associated with future projects (reference Appendix A) was estimated using the City’s land use 
database and is included in the category “Vacant Parcels to be Developed” in Table 3-15 below.  

Beyond the horizon timeframe, water demands are projected to increase by approximately 9 percent 
systemwide, compared to horizon conditions, and 90 percent systemwide, compared to existing 
conditions. As discussed in Chapter 7, the City will need to make sure that it has sufficient supply facilities 
to meet these future demand conditions. 
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Table 3-15. Projected Water Production Requirement for Beyond Horizon Conditions 

Demand Type Total Demand, afy Total Demand, mgd 

Existing   

Existing Baseline Production 16,443 14.7 

Horizon   

Projected Incremental Horizon Demand 12,417 11.0 

Beyond Horizon   

Projected Incremental Beyond Horizon Demand 499 0.5 

Demand associated with Occupied Parcels that 
Change Land Use 

1,809 1.6 

Non-Revenue Water (8 percent) 201 0.2 

Subtotal, Between Horizon and Beyond Horizon 2,509 2.3 

Total Beyond Horizon 31,369 28.0 

Percent Increase from Horizon  9 

Percent Increase from Existing Baseline 90 

afy = acre-feet per year; mgd = million gallons per day. 

 

3.6 COMPARISON TO THE 2018 WMP AND THE 2020 UWMP 

The total future (beyond horizon) water demands presented in this WMP total 31,369 afy (see Table 3-15). 
This is compared to the total future water demands from the 2018 WMP, which were estimated to be 
28,328 afy (25.3 mgd). This represents a 10 percent increase, which can be attributed to: (1) increases in the 
water use factors used to project future demand; and (2) changes in projected land use that have occurred 
since the 2018 WMP. Changes to projected land use include modifications made to the DTSP Area and the 
addition of the future Technology Park, which combined have led to an increase in projected demand. 

Table 3-16 presents water use factors from this WMP compared to the growth water use factors used in 
the City’s 2018 WMP. As shown in the table, there are many land use types (highlighted in yellow) that 
have increased water use factors in this WMP, compared to the 2018 WMP. Those land use types include 
low/medium density residential, mixed use, commercial/retail, schools, medical/hospital, park/irrigation, 
and technology park. These increased water use factors have contributed to increases in the future 
demand projected in this WMP as compared to the 2018 WMP. 

The total future water production requirement from the City’s 2020 UWMP was estimated to be 
21,614 afy (19.3 mgd) by 2050 (beyond horizon), including water losses (non-revenue water). The 2020 
UWMP demand projection is a population-based projection and is consistent with the City’s projected 
service area population by 2045. The population projection accounts for future growth identified in the 
2015 GPU and the 2018 WMP. However, the projections assume a similar per capita water use is applied 
to the population projection, consistent with the City’s 2020 urban water use target outlined in the 2020 
UWMP. This assumption does not reflect the higher density non-residential land uses that are currently 
planned. Specifically, the projections for the Technology Park comprise approximately 18 percent of the 
increase in demands but this demand is not associated with any increase in population. Compared to the 
2020 UWMP demand projection, the future water production requirement presented in this WMP is 42 
percent higher. 
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Figure 3-5 compares the water production requirements in this WMP to the production requirements 
from the 2018 WMP and the 2020 UWMP. As shown on the figure, the future water production 
requirement has increased significantly, as compared to the 2020 UWMP, and the 2018 WMP. 

 

Figure 3-5. Comparison of Previous and Current Water Production Requirements 

  



Land Use Type Water Use Factor Land Use Type

Potable Growth 

Water Use Factor

Irrigation Growth 

Water Use Factor

Residential Land Uses

Residential Low Density 335  gpd/du 0

Residential Low Medium Density 295  gpd/du
0

Residential Estates 500 gpd/du Residential Estates 600  gpd/du 0

Residential High Density 230  gpd/du 0

Residential Medium Density 265  gpd/du 0

Manufactured Homes 230  gpd/du 0

Retired Single Family Residential
265  gpd/du 0

Retired Multiple Family 

Residential 265  gpd/du 0

Residential Rural 750  gpd/du 0

Mixed Use 8,700 gpd/acre Mixed Use
300 gpd/du

880 gpd/acre

0 gpd/du

385 gpd/acre

Urban Reserve 2,000 gpd/acre Urban Reserve -- --

Non-Residential Land Uses

Commercial Highway 4,180 gpd/acre 430 gpd/acre

Downtown 3,430 gpd/acre 95 gpd/acre

Commercial Office 880 gpd/acre 480 gpd/acre

Retail Service 880 gpd/acre 385 gpd/acre

Commercial Service 1,230 gpd/acre 385 gpd/acre

Elementary School 20 gpd/student 865 gpd/acre

High School 35 gpd/student 865 gpd/acre

Industrial 600 gpd/acre Industrial 1,055 gpd/acre 385 gpd/acre

Medical Office 880 gpd/acre 480 gpd/acre

Hospital 3,430 gpd/acre 385 gpd/acre

Public High 880 gpd/acre 385 gpd/acre

Public Medium 880 gpd/acre 385 gpd/acre

Church 1,320 gpd/acre 385 gpd/acre

Landscape Buffer 0 0

Public Low 0 0

Public Open Space 0 0

Public Park 0 1,250 gpd/acre

Private Recreation 90 gpd/acre 1,440 gpd/acre

Special Case Land Uses

Technology Park 9,850 gpd/acre Industrial 1,055 gpd/acre 385 gpd/acre
Downtown Specific Plan – 

Downtown Commercial
11,500 gpd/acre Varies -- --

Land Uses with Zero Water Demand

Agriculture 0 gpd/acre Agriculture 0 0

Miscellaneous 0 gpd/acre Miscellaneous 0 0

Park / Irrigation
3,767 gpd/acre

(irrigable area only)

(a)  Yellow highlighting indicates factors that are increased in this WMP as compared to the 2018 WMP.

2018 Water Master PlanThis Water Master Plan

1,200 gpd/acre

School
22  gpd/student

(1,250 gpd/acre)

Medical/Hospital 2,800 gpd/acre

Institutional/Public 400 gpd/acre

Downtown/Highway 

Commercial
2,600 gpd/acre

Commercial/Retail

Table 3-15. Water Use Factor Comparison by Land Use Type

Low/Medium Density 

Residential
325 gpd /du

High Density/Multi-

Family/Other Residential
210 gpd/du
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