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Executive Summary 

WATER DISTRIBUTION SYSTEM MASTER PLAN 

ES.1 INTRODUCTION 
The City of Galt (City) is located along State Highway 99 in northern California’s Central 
Valley, between the cities of Sacramento and Stockton, and near the Delta Recreation 
Area1

The City owns, maintains, and operates water supply wells, treatment plants, storage tanks, 
and water lines throughout the City. The City’s water infrastructure includes over 99 miles of 
pipelines ranging in diameter from 1- to 24-inches, twelve groundwater wells, three 
treatment plants, and four storage reservoirs and associated booster pump stations. The 
City pumps and delivers water to its residential, commercial, institutional, and industrial 
customers within the service area. 

. 

The City relies on groundwater from the Cosumnes groundwater subbasin to provide water 
to its users. Surface water and recycled water sources are not currently utilized by the City.  

ES.2 STUDY AREA 
The City’s 2030 General Plan Public Review Draft (General Plan) planning boundary is the 
study area boundary for this water distribution system master plan (Master Plan). The 
Master Plan study boundary and the General Plan boundary are synonymous and will be 
used interchangeably throughout this report. The General Plan planning boundary extends 
beyond the current water distribution service area and is approximately 8,817 acres (13.8 
square miles). The Master Plan contains a forecast of water system improvements in a 
large study area beyond the City of Galt’s (City) limits. Figure ES.1 shows the study area 
boundary and the current City limits. 

Evaluating infrastructure needs beyond the current City limits is important because: there 
are pending conceptual development plans that are beyond the City limits; and historical 
cycles of rapid growth in the Sacramento metropolitan area indicates that significant 
development into the study area could occur within a short planning period. 

 

                                                
1 City of Galt 2030 General Plan, Existing Conditions Report, November 2005, Mintier & Associates 

et al.  
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ES.3 EXISTING AND FUTURE SERVICE AREA 
The land use criteria used in this Master Plan (residential, commercial, etc.) are consistent 
with the 2030 General Plan Land Use. The type of land use in an area will affect the volume 
and character of the water demand. Adequately estimating the demand of water from 
various land use types is important in sizing and maintaining water system facilities. 

The City currently provides water service to approximately 3,763 acres (includes developed 
and undeveloped land) or 5.9 square miles. The largest land use category is residential 
(rural, low density, medium density, medium-high density, and high density), which 
accounts for approximately 1,758 acres, or approximately 47 percent of the total current 
City limit acreage. Commercial, office professional, and light industrial make up 
approximately 566 acres, or 15 percent of the total. Other land uses such as public/quasi-
public, parks, streets, and open space account for 1,440 acres, or 38 percent of the total 
service area. 

At build-out of the General Plan boundary, the City will serve approximately 8,817 acres. 
Build-out is defined as complete development of all lands outside the 100-year floodplain. 
There are approximately 8,059 acres within the study area that are outside the 100-year 
floodplain. Residential will continue to represent the largest land use category in the City 
and will make up approximately 49 percent of the total acreage. 

ES.4 HISTORICAL AND FUTURE POPULATION 
In 1990, the City’s population began to grow rapidly and that growth continued through year 
2000. From 1990 through 2007, the population grew from approximately 8,800 to 23,500. 
Over these 17 years, the City grew at an annual rate of about six percent. 

The General Plan forecasts that the City’s population will grow at an annual rate of 
3.4 percent from 2002 to 2025, and will reach a 2030 population of 50,094 people. 
Table ES.1 summarizes the existing and projected year 2030 population. 
 
Table ES.1 Existing and Projected Year 2030 Population 

Water Distribution System Master Plan 
City of Galt 

Year Population 

2007 23,470 

2030 50,094 
Note: 
1. Source: City of Galt 2030 General Plan, Existing Conditions Report, November 2005, Mintier 

& Associates et al. and City of Galt General Plan, Policy Document, Public Review Draft, July 
2008, Mintier & Associates et al. 
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ES.5 HISTORICAL AND FUTURE WATER DEMANDS 
The per capita consumption rate is equal to the City’s average day demand (ADD) divided 
by its population. Between 2000 and 2008, the average per capita demand ranged between 
195 gallons per capita per day (gpcd) (2002) to 236 gpcd (2007), and averaged 210 gpcd. 
The highest per capita demand year was 2007. 

The ADD is the total annual production divided by number of days in the year. For example, 
in 2006, the ADD was approximately 5.1 mgd, and in 2007, the ADD increased to 5.5 mgd. 

The average day maximum month demand (ADMMD) is the average demand for the month 
with the highest demand during the year, usually occurring in the summer. In 2007, the 
ADMMD was approximately 8.7 mgd and occurred in July. The highest demand month 
typically occurs in July or August. 

The maximum day demand (MDD) is the greatest water demand during a 24-hour period of 
the year. In general, the MDD is 2.0 to 2.5 times greater than the ADD. Daily production or 
metered data was not available to determine the MDD, so an industry accepted peaking 
factor of 2.5 was used. The peak hour demand (PHD) is the highest water demand during 
any one-hour period of the year. A normal day typically experiences two peak demands, in 
the morning and then evening. Hourly demands were not available for this project, so an 
industry accepted peaking factor of 3.5 was used. 

Developing an accurate estimate of the water demand is an important step in determining 
the size of water distribution system facilities, for both existing conditions and future 
developments. The future ADD projections were developed based on the land use 
projections as described in the City’s General Plan. Per City direction, the demand 
projections provided in this Master Plan assume that undeveloped areas within the 100-
year floodplain will not be developed in the future. However, floodplain areas within the City 
limits that are currently developed will remain developed. 

A summary of the existing and future ADD is presented in Table ES.2. In addition to the 
projected average demands, Table ES.2 includes estimates for the MDD and PHD through 
build-out of the 2030 General Plan boundary. Based on these projections, it is anticipated 
that the City's build-out ADD, MDD, and PHD will approach 14.7 mgd, 36.8 mgd, and 
51.5 mgd respectively. 

The discussion up to this point has focused on the demand projection when the General 
Plan boundary is fully built out. This Master Plan assumes that the study area will be 
completely built out by year 2030, with the exception of undeveloped areas within the 
100-year floodplain boundary, which are assumed to be undeveloped through build-out. 
Based on this assumption and using a rate of increase consistent with the General Plan 
population increase, Table ES.3 provides water demand projections through 2030. 
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Table ES.2 Demand Summary 
Water Distribution System Master Plan 
City of Galt 

Planning Year 

Average Day 
Demand 

(mgd) 

Maximum Day 
Demand 

(mgd) 

Peak Hour 
Demand 

(mgd) 
Existing (1) 5.5 13.8 19.4 

Build-out (2) 14.7 36.8 51.5 
Notes: 
1. Based on land use and developed acreages within the City limits, and water 

demands for year 2007. 
2. Based on land use and acreage from the City’s General Plan and build-out of all 

land within the General Plan 2030 boundary, excluding undeveloped land within the 
100-year floodplain. 

 
Table ES.3 Demand Projections 

Water Distribution System Master Plan 
City of Galt 

Planning Year 
Average Day Demand (1) 

(mgd) 
2007 5.5 

2010 6.8 

2015 9.0 

2020 10.9 

2025 12.9 

2030 14.7 
Notes: 
1. Assumes build-out of the study area by year 2030, except for undeveloped areas 

located within the 100-year floodplain. 

ES.6 CAPACITY EVALUATION AND PROPOSED IMPROVEMENTS 
The capacity analysis entailed identifying areas in the distribution system where pipeline 
capacity is insufficient to supply water at high flow rates and meet minimum pressure or 
maximum velocity and headloss criteria. Pipelines that lack sufficient capacity or the 
appropriate connectivity to distribute peak hour or fire flow demands could result in low 
delivery pressures. The hydraulic modeling analysis identified locations of existing and 
future hydraulic deficiencies resulting from these periods of high flows. This analysis also 
evaluated the adequacy of the City’s water supply and storage capacity. 

Most of the existing water distribution system has sufficient capacity to convey current peak 
hour or fire flow demands. However, in some locations, such as the City’s downtown or in 
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more mature neighborhoods, the distribution system could not meet minimum fire flow and 
pressure requirements. 

The proposed improvements that will serve future users are sized for build-out conditions. 
As the City continues to grow beyond its current limits, it is recommended that the pipeline 
diameters, well and storage capacities proposed in this Master Plan be constructed so that 
the facilities have sufficient capacity for build-out conditions. Building a smaller interim 
project with the plans of upsizing in the future to account for further growth is not 
recommended since the anticipated useful life of the proposed assets extends well beyond 
the planning period. In this Master Plan, the proposed pipe diameter represents the ultimate 
diameter for build-out conditions. The proposed pipeline improvements are limited to the 
transmission mains for future development. They do not include the distribution pipelines 
within proposed developments that serve individual users. Each development project will 
need further site-specific or project level engineering analysis and proposed solutions to be 
consistent with the overall infrastructure in this Master Plan. 

Figure ES.2 illustrates the proposed improvements necessary to correct the existing 
deficiencies and to serve future users. Figure ES.2 shows the proposed improvements in 
different categories (colors). The different colors identify the implementation timeframe of 
the improvements and differentiate between near-term and long-term improvements. 

A detailed inventory of the proposed improvements illustrated in Figure ES.2 is included in 
Table 7.3 of this report. 

ES.6.1 Existing Versus Future Improvements 

An existing deficiency is one where the capacity or an existing facility is insufficient to meet 
the planning criteria (e.g. pipeline upgrades required to meet fire flow criteria for existing 
users). If a project was proposed to correct an existing deficiency, then existing users were 
assigned 100 percent of the project’s benefit, and therefore, 100 percent of the costs. 

Most of the proposed improvements are required to serve future users. The existing wells 
are nearing their available capacity. Continued growth will trigger the construction of new 
facilities to support this growth. Future users were assigned 100 percent of the future 
project’s benefit and 100 percent of the costs. 

Most projects were assigned 100 percent to existing or future users. Exceptions were 
pipeline improvement numbers P-15 and water treatment plant improvement numbers 
WTP-2 and WTP-3. For water treatment plant improvement numbers WTP-2 and WTP-3, 
future user benefit was determined based on the percentage of additional treatment 
capacity required to serve future growth. More information on the breakdown in cost split 
between existing and future users and whether a proposed improvement is intended to 
correct an existing deficiency, to serve a future user, or both is provided in Chapter 6 and 
Chapter 7. 
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ES.6.2 Water Supply and Treatment Capacity Improvements 

This Master Plan contains recommendations for new groundwater wells to meet future 
demands. In total, twelve new wells are needed prior to year 2030 to meet the projected 
MDD, assuming that each well will provide a capacity of 2.0 mgd. This includes replacing 
the Emerald Oak Well (Well No. 9) and the Creekside Well (Well No. 11), which have failed 
louver well screens, with Well No. 21 by 2010. Well No. 22 and No. 23 will also be required 
in 2010 to meet the projected increase in MDD. After 2010, it is projected that a new well 
will be required approximately once every other year through 2030. 

Possible well locations are shown in Figure ES.2. The locations shown are conceptual, but 
the goal was to locate them near a treatment plant yet space them at least 1,500 feet apart. 
The different color illustrations for the wells in the figure signify the timeframe that the wells 
should be installed, and correspond to the timeframe in which the wells are projected to 
come online. 

The City’s water distribution system should also be capable of meeting system demands 
during emergency situations, such as prolonged electrical service interruptions. Emergency 
supply will be provided through a combination of wells and storage to meet 50 percent of 
the MDD. 

Currently, the Industrial Park Facilities and the Golden Heights Booster Pumps are 
equipped with auxiliary power. The City’s existing storage capacity and the Industrial Park 
well can meet the City’s existing emergency supply needs. No additional generators are 
needed to meet existing emergency supply. To address future deficiencies, it is 
recommended that emergency generators be installed at selected City wells. Generators 
should be constructed at the Fumasi well (Well No. 15), Golden Heights well (Well No. 17), 
and future Well No. 21. In total, six new generators will be required prior to 2030. 

This Master Plan assumes that all future wells will be connected to water treatment plants 
distributed throughout the system. Prior to 2030, it is projected that the three existing water 
treatment plants will need to be expanded, and three new water treatment plants will need 
to be constructed.  

ES.6.3 Storage Tank and Booster Pump Capacity Improvements 

The required storage through build-out of the study area is calculated and presented in 
Section 6 of this Master Plan. Under existing conditions, the City’s available storage is 
sufficient. In lieu of building new tanks to provide 100 percent of emergency storage, 
projected future deficiencies will be mitigated by adding emergency generators at selected 
wells. Relying on existing wells for emergency storage is a cost effective approach to 
reducing the number of future reservoirs. 

In total, six wells will need to be supplied with backup power, and two new storage 
reservoirs will be needed. This assumes that future storage reservoirs, or group of 
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reservoirs, will be 3 MG in capacity per site, similar to the existing reservoirs. This also 
assumes that each new generator, except for those installed at Well 15 and Well 17, will 
serve a 2.0 mgd supply well. 

Potential locations for the two proposed reservoirs are conceptual and shown on 
Figure ES.2. The City staff desire to locate a reservoir totaling 3 MG at the Carillion 
treatment plant site, on a City-owned parcel, and the second site north of Twin Cities Road 
to serve the users in the area. The proposed storage reservoirs will require the installation 
of pump stations. Therefore, two new booster pump stations are recommended in this 
Master Plan. Although the booster pump stations are not explicitly shown on Figure 6.2, 
each storage tank must be accompanied by a booster pump station. 

ES.6.4 Pipeline Improvements 

This Master Plan proposes approximately 38 miles of new transmission mains and raw 
water pipelines to serve future users and approximately 2.5 miles of existing pipeline 
replacement to correct existing deficiencies. 

ES.6.4.1 

It is recommended that the City replace certain small diameter pipelines in the downtown 
area and in some of the more mature neighborhoods in the City. These small diameter 
pipes are unable to deliver water at sufficient rates to meet the fire flow pressure 
requirements. It is also recommended that new pipelines be installed, primarily in the 
downtown area, to improve system pressures during fire flows. New pipelines are also 
recommended for the existing system to improve connectivity. Figure ES.2 illustrates the 
existing system improvements necessary to meet the fire flow criteria and to improve 
connectivity. 

Existing System Improvements 

In addition to the pipeline improvements recommended to mitigate capacity deficiencies, 
this Master Plan includes costs associated with the water main replacement program. The 
water main replacement program removes older pipes that may be corroded or encrusted 
with mineral deposits, and replaces them with new infrastructure. This program will improve 
distribution of water and could improve water quality by removing corroded pipes. These 
older water mains are located throughout the City and are not individually identified in 
Figure ES.2. 

This Master Plan assumes that the City will replace approximately 50,000 feet of older 
water mains through 2030, which accounts for roughly 10 percent of the existing system. 
On an annual basis, this equates to approximately one-half mile of water main 
replacements per year. The City should also consider an asset management/condition 
assessment program to identify which pipes need to be replaced and establish a schedule 
for replacement, as well as assess the pipe condition. This effort is beyond the scope of the 
Master Plan. 
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ES.6.4.2 

Future system pipeline improvements are needed to serve currently undeveloped areas. 
The proposed pipelines fall in the 12- to 16-inch diameter range and were assembled in a 
“grid” to extend potable water service to the Master Plan study boundary and generally 
follow the arterial and collector streets proposed in the General Plan 2030. The final 
alignment of the proposed pipelines will be established as new developments come online. 
However, the overall outcome should be a distribution system network that is generally 
consistent with the alignments presented in this Master Plan. 

Future System Improvements 

ES.6.4.3 

This Master Plan assumes that water treatment plants will treat raw groundwater pumped 
from all future wells. City staff expressed a preference to consolidate treatment facilities to 
serve multiple wells and reduce O&M efforts. For this reason, pipeline improvements are 
included to convey raw water from the future well sites to its appropriate water treatment 
plant site for treatment prior to its injection into the distribution system. This is similar to the 
Monterey Bay and River Oaks well operations. It was assumed that a raw water pipeline 
would follow the same arterial alignment as the “grid” network in the area. 

Raw Water Pipelines 

ES.7 CAPITAL PROJECT PRIORITIZATION 
The proposed projects provide the City with a list of improvements that will correct capacity 
deficiencies in the distribution system that could occur during a fire flow event and from 
deficiencies caused by increased demand from future growth. When fully implemented, the 
capital projects will enhance the distribution of water during maximum demand conditions to 
existing and future users, and meet the planning criteria. 

Prioritizing the required capital improvements for the City’s water distribution system is an 
important aspect of this Master Plan. The improvement projects were prioritized based on 
the following factors: 

• Addressing the most capacity deficient pipelines that are undersized for fire flow 
demand conditions received the highest priority. 

• Increasing supply capacity to serve future users 

• Increasing storage capacity to serve future users  

• Building the distribution and transmission pipelines necessary to serve future users 

The existing system improvements are primarily needed to provide sufficient water pressure 
in the downtown area during a fire. 

Future development will require the construction of new pipelines, wells, and storage tanks 
to serve new users. Proposed improvements within areas identified for early development 
were assigned a higher priority. The actual implementation of the improvements serving 
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future users depends on the pace of development. The priorities presented below are 
estimates based on available information provided by the City. Changes in the City’s 
planning assumptions or growth projections could increase or decrease the priority of each 
improvement. 

ES.7.1 Existing System Improvement Prioritization 

The existing system improvements required to meet fire flow criteria were assigned the 
highest priority. These improvements include the downtown pipeline replacement/upgrade 
projects. The following projects ranked highest and are grouped as Phase 1 priority in 
Table ES.4. Phase 1 projects scheduled for implementation between 2009 and 2015 
include: 

• Pipelines: P-1 through P-8, P-10, P-11, and P-15. Required to meet fire flow 
pressure criteria. 

• Wells: W-21. Required to meet MDD and replaces lower performing existing wells. 

• Water Treatment Plants: WTP-1 through WTP-3. Required to meet water quality 
standards. 

The highest priority projects should be implemented between 2009 and 2012, and the 
remainder between 2012 and 2015. Projects P-9, P-12 through P-14, and P-16 are also 
high priority because they are intended to improve fire flow pressures, but these are 
assumed to be implemented between 2012 and 2015. 

ES.7.2 Future System Improvement Prioritization 

The implementation of distribution system improvements that serve future growth will 
depend on the City’s pace of development and selection of areas to be served with urban 
infrastructure. The City provided guidance on future development and phasing of 
infrastructure to serve future users. Based on this input, the projects were grouped into the 
following timeframes: 

• Years 2009 through 2015 

• Years 2016 through 2020 

• Years 2021 through 2025 

• Years 2026 through 2030 

ES.7.2.1 

The high priority future system improvements are those required to serve anticipated 
growth from 2009 through 2015. The majority of these improvements are distribution 
pipelines, but they also include wells, backup generators, a storage reservoir, and a water 
treatment plant and associated raw water pipelines. Wells No. 22 through 26 (five new wells 
total) are necessary to meet projected MDD through year 2015.  

Phase 1 Projects (2009-2015) 
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There are several pipeline improvements that fall into the Phase 1 category and are 
considered high priority distribution pipeline improvements. The highest priority pipeline 
projects that serve new users include P-17, P-21, P-24, P-25, P-29, P-32, P-33, P-35, and 
P-36. In addition, all future Phase 1 well, tank, and water treatment plant improvement 
projects are considered high priority. 

ES.7.2.2 

The long-term development dependant future system improvements are those required to 
serve anticipated growth from 2016 and beyond. Wells 27 through 32 are necessary 
between years 2016 and 2030 to meet projected MDD. One new 3.0 MG storage reservoir 
with booster pumps, two water treatment plants and associated raw water pipelines, and 
three backup generators will be needed between 2016 and 2030. 

Phase 2 through 4 Projects (2016 and beyond) 

ES.8 CAPITAL PROJECT COSTS 
A summary of the capital project costs and the implementation timeframe is presented in 
Chapter 7. The breakdown in existing and future user share by phase for existing and future 
users is presented in Table ES.4. Table ES.5 summarizes the breakdown in cost for the 
different facility categories (e.g. pipelines, wells, etc.). Pipelines and treatment costs make 
up nearly 70 percent of the total project costs. 
 

Table ES.4 Existing Versus Future User Cost Share 
Water Distribution System Master Plan 
City of Galt 

 Implementation Phase 
Reimbursement 

Category 
2009-15 
($, mill.) 

2016-20 
($, mill.) 

2021-25 
($, mill.) 

2026 - 30 
($, mill.) 

Total 
($, mill.) 

Existing User(2) 16.7 2.9 2.0 2.9 24.6 
Future User (3) 44.8 30.0 15.5 32.9 123.1 

Total 61.5 32.9 17.5 35.8 147.7 
Notes: 
1. All costs are in March 2009 dollars. ENR CCI 20 City average = 8534 
2. Projects are expected to be funded through user rates. 
3. Projects are expected to be funded through water development impact fees collected 

by the City or by developers. 
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Table ES.5 Existing Versus Future Cost by Facility Type 
Water Distribution System Master Plan 
City of Galt 

Reimbursement 
Category 

Pipelines 
($, mill.) 

Wells 
($, mill.) 

Tanks 
($, mill.) 

Treatment 
($, mill.) 

Generators 
($, mill.) 

Total 
($, mill.) 

Existing Users(2) 11.4 3.9 0.0 9.3 0.0 24.6 

Future Users(3) 46.0 26.1 13.6 36.2 1.1 123.1 

Total 57.4 30.0 13.6 45.4 1.1 147.7 
Notes: 
1. All costs are in March 2009 dollars. ENR CCI 20 City average = 8534 
2. Projects are expected to be funded through user rates. 
3. Projects are expected to be funded through water development impact fees collected 

by the City or by developers. 

ES.9 COST OF SERVICE 
The existing and future user capital costs discussed above were used to determine a cost 
of service to existing rate payers and future customer connections. The following is not a 
rate study, fee program, or development impact fee analysis. It is a simplified assessment 
of the costs that the City might need to recover from existing rate payers and future 
development to pay for the proposed Master Plan projects. This analysis serves only to 
assist the City in determining whether a rate or development impact fee increase might be 
needed to finance the proposed CIPs. This Master Plan analysis is simply a high level 
calculation that provides the potential order of magnitude assessment and brackets the 
possible costs. A more detailed rate/development impact study should be conducted to 
determine the magnitude of a possible increase to fund the proposed CIPs. 

ES.9.1 Existing Users Fee for Service 

The City collects water utility rates to pay for such services including but not limited to 
operations and maintenance, capital replacement and improvement, administration, and to 
establish a capital reserve. The capital costs to implement the proposed Master Plan 
projects fall under the capital replacement and improvement of existing system 
components. These costs are spread over approximately 7,200 existing service 
connections.  

The total existing system Master Plan capital costs equal approximately $24.6 million. One 
possible scenario to finance these projects might include two phases of bond financing. 
One bond could cover the work for Phases 1 and 2 (2009 through 2020), and a second 
bond could finance projects for Phases 3 and 4 (2021 through 2030). For this simplified 
analysis, we assumed that the first bond would be for $19.6 million and the second for 
$4.9 million, both paid off over 30 years at an interest rate of 5 percent. The monthly 
increase necessary to finance the first bond to fund the proposed capital replacement 
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projects could be approximately $7 per service connection. In year 2020 when the second 
bond is secured, the rate could increase to about $8 dollars per connection. 

This simplified analysis does not take into account any existing City bonds (if any) that are 
being paid, the type of bond that would be used, alternative payment schedules, or class of 
service. It is recommended that a comprehensive rate analysis be completed to quantify the 
impacts to existing rate payers and to the City’s proposed metered water rates. The 
possible rate increase will likely vary depending on the class of service (e.g. single and 
multi-family residential, commercial and industrial) and determining this level of detail for 
setting rates goes beyond the scope of this study. Refer to Chapter 7 for a summary of the 
assumptions used in this simplified calculation. 

ES.9.2 Future Users Development Impact Fees 

The City collects development impact fees to finance capital expenses associated with 
increased capacity of the water distribution system. The City’s current development impact 
fee is approximately $2,800 and only finances water production and storage. Historically, 
new pipelines are paid by developers and are not covered by the impact fee. Water 
treatment improvements have historically been paid for through capital improvement fees 
paid by existing ratepayers, as a benefit to the existing system. It is anticipated that costs 
for future treatment facilities implemented to serve future users will be managed consistent 
with water production and storage costs, and funded as a component of the development 
impact fee. The total future system Master Plan capital costs equal approximately $123.1 
million. However, of this $123.1 million, $77 million would be needed for water production, 
storage, treatment, and generators. The remaining $46 million funds the necessary pipeline 
construction. Depending upon the City’s future development plan, the pipelines could be 
funded either through the development impact fees, or directly through the developers, with 
a separate reimbursement fund established for others who benefit from the improvement. 
Table ES.6 provides a breakdown of future user costs by facility and finance category 
(development impact fees or developer funded). The total cost of facilities financed through 
development impact fees was used to estimate the magnitude of a possible future impact 
fee. 
 
Table ES.6 Impact Fee Versus Developer Financed 

Water Distribution System Master Plan 
City of Galt 

Finance Category 
Pipelines 
($, mill.) 

Wells 
($, mill.) 

Tanks 
($, mill.) 

Treatment 
($, mill.) 

Generators 
($, mill.) 

Total 
($, mill.) 

Impact Fee -- 26.1 13.6 36.2 1.1 77.0 

Developer Funded 46.0 --- --- --- --- 46.0 
Notes: 
1. All costs are in March 2009 dollars. ENR CCI 20 City average = 8534. 
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As mentioned above, based on the 2030 General Plan, the number of future water 
connections added to the City will likely exceed the projections summarized in Table 4-1 of 
the 2005 Urban Water Management Plan (UWMP). Based on the projected build-out water 
demands, by year 2030 there could be between 18,000 to 20,000 connections within the 
General Plan 2030 boundaries. This represents an increase of 10,800 to 12,800 in future 
connections that would pay fees to finance future storage and production capital projects. 
Therefore, the possible capital cost of water distribution system improvements per future 
connection could range from $6,000 to $7,200. For comparison, the impact fee for a small 
sampling of surrounding cities ranged from approximately $12,400 (Elk Grove) down to 
$7,800 (Stockton). 

The development impact fee is significantly influenced by the number of connections, and 
will likely vary based on the class of service. The City should complete a detailed 
development impact fee study to quantify the appropriate fee by class of service to finance 
increases in capacity for future users. 
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Chapter 1 

BACKGROUND 

1.1 INTRODUCTION 
This chapter presents a brief summary of the water distribution service area, the need for 
this water distribution system master plan (Master Plan) and the objectives of the study. A 
list of abbreviations is also provided to assist the reader in understanding the information 
presented. 

1.2 BACKGROUND 
The City of Galt (City) is located along State Highway 99 in northern California’s Central 
Valley, between the cities of Sacramento and Stockton, and near the Delta Recreation 
Area1

1.3 WATER SERVICE AREA 

. Figure 1.1 presents a location map of the City. The City owns, maintains and 
operates water supply wells, treatment plants, storage tanks, and water lines throughout the 
City. The City pumps and delivers water to its residential, commercial, institutional, and 
industrial customers within the service area. 

Figure 1.2 illustrates the City’s current water distribution service area. The City manages 
and maintains over 99 miles of water lines spanning 1- to 24-inches in diameter, 12 wells, 
four above ground water storage tanks, and three treatment plants. In addition to these 
major facilities, the City also maintains thousands of water valves and hydrants throughout 
its distribution system.  

The land use assumptions in this Master Plan were based on the City’s 2030 General Plan 
Public Review Draft (General Plan) and projected future developments within the General 
Plan boundary. Should future planning conditions change from the assumptions stated in 
this Master Plan (i.e., accelerated growth, more intense developments, etc.), revisions and 
adjustments to the Master Plan recommendations would be necessary. 

1.4 SCOPE AND AUTHORIZATION 
The purpose of this Master Plan is to identify capacity deficiencies in the distribution 
system, develop feasible alternatives to correct these deficiencies, and plan the 
infrastructure that will serve future development. On August 15, 2008, the City approved a 
professional service agreement with Carollo Engineers, P.C. (Carollo) to prepare this 
Master Plan for the water distribution system, which included the following main tasks:

                                                
1 City of Galt 2030 General Plan, Existing Conditions Report, November 2005, Mintier & Associates 

et al.  
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• Model development 

• Distribution system analysis and capital project development 

• Master Plan preparation 

1.5 REPORT ORGANIZATION 
The Master Plan report contains seven chapters, followed by appendices that provide 
supporting documentation for the information presented in the report. The chapters are 
briefly described below: 

Chapter 1 - Background. This chapter presents the need for this Master Plan and the 
objectives of the study. Lists of abbreviations and reference materials are also provided to 
assist the reader in understanding the information presented. 

Chapter 2 - Study Area Description. This chapter presents a description of the study 
area, defines the land use classifications, and summarizes the historical population trends. 

Chapter 3 - Planning Criteria. This chapter presents the planning criteria for evaluating 
the water distribution system. The planning criteria address the distribution system capacity, 
minimum pressure, maximum velocity, and headloss, supply and storage requirements, 
average water demand coefficients, and demand peaking factors. 

Chapter 4 - Water Demand Projections. This chapter presents the calculation of the water 
demands used to model the existing and future distribution system. 

Chapter 5 - Water Distribution System Facilities and Hydraulic Model. This chapter 
describes the development and calibration of the City’s water distribution system hydraulic 
model. 

Chapter 6 - Capacity Evaluation and Proposed Improvements. This chapter discusses 
the hydraulic evaluation of the distribution system and the proposed projects that correct 
capacity deficiencies and serve future users. 

Chapter 7 - Capital Improvement Projects. This chapter presents the capital 
improvement projects, a summary of the capital costs, and assessment of the costs that the 
City will need to recover from existing rate payers and future development. This chapter is 
organized to assist the City in making finance decisions. 

1.6 ACKNOWLEDGMENTS 
Carollo Engineers wishes to acknowledge and thank Mr. Gregg Halladay, Director of Public 
Works; Mr. Paul Cavanaugh, City Engineer; Mr. Bill Forrest, Project Manager/Senior Civil 
Engineer; Ms. Lisa Sanders, Senior Civil Engineer; Mr. Adin Selby, Streets Superintendent; 
Mr. Bo Dahlberg, Wastewater Treatment Plant Supervisor; Mr. Reb Bisnett, Water 
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Superintendent. Their cooperation and courtesy in obtaining a variety of necessary 
information were valuable components in completing and producing this report. 

1.7 ABBREVIATIONS AND DEFINITIONS 
To conserve space and to improve readability, the following abbreviations are used in this 
report. 

ADD average day demand 

AFY acre-feet per year 

AWWA American Water Works Association 

CDPH California Department of Public Health 

CIP capital improvement project 

City City of Galt 

cfs cubic feet per second 

County County of Sacramento 

DOF California Department of Finance 

DU dwelling unit 

ENR CCI Engineering News Record Construction Cost Index 

GIS geographic information system 

FEMA Federal Emergency Management Agency 

fps feet per second 

gpda gallons per day per acre 

gpcd gallons per capita per day 

gpm gallons per minute 

ISO Insurance Service Office 

LAFCo Local Agency Formation Commission 

MDD maximum day demand 

MG million gallons 
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mgd million gallons per day 

mgm million gallons per month 

msl mean sea level 

NFIP National Flood Insurance Program 

PHD peak hour demand 

ROW right-of-way 

SMUD Sacramento Municipal Utility District 

USBR United States Bureau of Reclamation 

UPC Uniform Plumbing Code 

1.8 REFERENCE MATERIAL 
The following documents were referenced in the preparation of this master plan: 

• City of Galt General Plan, Existing Conditions Report for the 2008 General Plan, 
Public Review Draft, November 2005, Mintier & Associates et al. 

• City of Galt General Plan, Policy Document, Public Review Draft, July 2008, Mintier & 
Associates et al. 

• City of Galt General Plan, Draft Environmental Impact Report, Draft, July 2008, 
Mintier & Associates et al. 

• 2005 Urban Water Management Plan Update, January 2006, Boyle Engineering 
Corporation 
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Chapter 2 

STUDY AREA DESCRIPTION 
This chapter presents a description of the study area, defines the land use classifications, 
and summarizes the historical population trends. 

2.1 STUDY AREA 
The 2030 General Plan Public Review Draft (General Plan) planning boundary is the study 
area boundary for this water distribution system master plan (Master Plan). The Master 
Plan study boundary and the General Plan boundary are synonymous and will be used 
interchangeably throughout this report. The General Plan planning boundary extends 
beyond the current water distribution service area and is approximately 8,817 acres 
(13.8 square miles). The Master Plan contains a forecast of water system improvements in 
a large study area beyond the City of Galt’s (City) limits. Figure 2.1 shows the study area 
boundary and the current City limits. The current City limits roughly extend from Dry Creek 
on the south to Twin Cities Road on the north; and from McFarland Street/Sparrow Drive on 
the west to Marengo Road on the east1

Evaluating infrastructure needs beyond the current City limits is important because:  

. 

• There are pending conceptual development plans that are beyond the City limits; and 

• Historical rapid growth in the Sacramento metropolitan area indicates that significant 
development into the study area could occur within a short planning period, in the 
future. 

2.2 PLANNING PERIOD 
The Master Plan study area is intended to include the existing City limits and development 
within the General Plan boundary that could occur through the year 2030. Existing and 
projected populations and land uses within the study area are discussed in this chapter. 

2.3 CLIMATE 
The City’s study area is characterized by a Mediterranean-type climate with wet, cold 
winters, and warm, dry summers. Most of the rainfall occurs between November and April 
with an average annual rainfall of 17.5 inches1. The Study Area’s elevation ranges from 
about 34 feet above mean sea level (msl) on the west side of the City, to 68 feet msl on the 
east. 

                                                
1 City of Galt 2030 General Plan, Existing Conditions Report, November 2005, Mintier & Associates 

et al. 
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2.4 100-YEAR FLOODPLAIN 
Maps indicating “special flood hazard areas” (i.e. floodplains) have been developed through 
the National Flood Insurance Program (NFIP), which is administered by the Federal 
Emergency Management Agency (FEMA). Areas of particular importance for insurance 
purposes are those that are subject to inundation by a 100-year flood event. Figure 2.2 
shows the 100-year floodplain boundary for the current City limits and General Plan 
boundary. 

This Master Plan assumes that currently undeveloped land within the 100-year floodplain 
will not be developed in the future. These areas, therefore, are assumed to generate no 
future water demand through build-out. If any project is allowed to develop within the 
floodplain, the anticipated increase in water demand generated from these projects should 
have relatively little impact on the proposed water improvements in this Master Plan. 

2.5 LAND USE 
At the time of writing this Master Plan, the General Plan Existing Conditions Report 
(November 2005), General Plan Policy Document Public Review Draft (July 2008), and 
General Plan Environmental Impact Report Draft (July 2008) were complete. The General 
Plan guides development within the planning boundary and establishes the long-range 
development policies. The General Plan also provides land use and population projections. 
Land use and population information are integral components in determining the amount of 
water demand within the City. The type of land use in an area will affect the volume and 
character of the water demand. Adequately estimating the demand of water from various 
land use types is important in sizing and maintaining effective water system facilities. 

Land use assumptions used in this study are consistent with the 2030 General Plan. Since 
the land use assumptions forecast the type of growth within the study area, this association 
to the Master Plan should ensure that the water demand projections and facilities required 
to serve future growth are consistent with the City’s guiding document on development. 
Figure 2.3 illustrates the different land uses found in the General Plan. The study area’s 
land use designation and respective acreage totals are summarized in Table 2.1. 
Appendix A provides a description of the different land uses. The descriptions are excerpts 
from the General Plan. 

2.5.1 Water Distribution Service Area by Land Use 

2.5.1.1 

The City provides water distribution service to residents, businesses, and other institutions 
within its City limits. Table 2.1 provides the acreage totals by land use classification within 
the General Plan boundary. Also included in Table 2.1 are the land use totals for the  

Existing Service Area Land Use 
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Table 2.1 Study Area Land Use Designations 
Water Distribution System Master Plan 
City of Galt 

Land Use Designation 

General Plan 
Boundary (1) 

(ac) 

2007/2008 City Limits 

Total (ac) Developed (ac) Undeveloped (ac) 

Residential     
Rural Residential (A-RR) 1,329 0.4 0.1 0.3 
Residential Estates (K-RE) 172 0 0 0 
Low Density Residential (B-LDR) 2,246 1,401 990 411 
Medium Density Residential (C-MDR) 335 216 208 8 
Medium High Density Residential (L-MHD) 77 0 0 0 
High Density Residential (D-HDR) 181 140 101 39 
Employment Related     
Commercial (E-C) 623 271 101 169 
Office Professional (F-OP) 179 11 3 8 
Light Industrial (G-LI) 599 284 120 164 
Others     
Public/Quasi-Public (H-PQP) 437 218 162 56 
Open Space (I-OS) 561 152 11 141 
Park (I-PK) 191 70 70 0.2 
Mixed Use (M-MU) 19 5 4 0.5 
Roads/Railroads/Canals (2) 1,572 702 702 0 
Wastewater Treatment Plant (3) 296 293 293 0 
Total 8,817 3,763 2,766 997 
Notes: 
1. Galt General Plan boundary is the study area boundary. Land use totals exclude roads, canals, and railroads. Adjustments to land 

use totals were made in order to maintain a Roads/Railroads/Canals subtotal that is approximately 20 percent. 
2. Roads not identified in the General Plan as a land use, but separated here for demand calculations. 
3. Included with Public/Quasi-Public total land use in General Plan, but separated here for demand calculations. 
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2007/08 water service area, and the breakdown between developed land, which generates 
water demand, and undeveloped land that will be developed in the future. The City currently 
provides water service to approximately 3,763 acres (includes developed and undeveloped 
land) or 5.9 square miles. 

The largest land use category is residential (rural density, low density, medium density, 
medium-high density, and high density), which accounts for approximately 1,758 acres, or 
approximately 47 percent of the total current City limit acreage. Commercial, office 
professional, and light industrial make up approximately 566 acres, or 15 percent of the 
total. Other land uses such as public/quasi-public, parks, streets, and open space account 
for 1,440 acres, or 38 percent of the total service area. 

2.5.1.2 

At build-out of the General Plan boundary, the City will encompass approximately 
8,817 acres. Build-out is defined as complete development of all lands outside the 100-year 
floodplain. There are approximately 8,059 acres within the study area that are outside the 
100-year floodplain. The breakdown of the different land use categories is provided in 
Table 2.1. 

Future Service Area Land Use 

2.6 HISTORICAL AND FUTURE POPULATION 
The City was historically an agriculture based community, and has become an important 
transportation hub for rail and trucking. It has also evolved into a bedroom community for 
the growing regional centers of Sacramento and San Joaquin Counties2

The General Plan forecasts that the City’s population will grow at an annual rate of 3.4 
percent from 2002 to 2025, and will reach a 2030 population of 50,094 people. Table 2.2 
and Figure 2.4 summarize the City’s historical and projected population to year 2030. 

. In 1990, the City’s 
population began to grow rapidly and that growth continued through year 2000. From 1990 
through 2007, the population grew from approximately 8,800 to 23,500. Over these 
17 years, the City grew at an annual rate of about six percent. 

                                                
2 City of Galt 2030 General Plan, Existing Conditions Report, November 2005, Mintier & Associates 

et al. 
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Table 2.2 Historical and Projected Population 
Water Distribution System Master Plan 
City of Galt 

Year Population Year Population 

1970 3,200 2007 23,470 

1980 5,514 2015 32,779 

1990 8,775 2020 38,000 

1995 14,800 2025 44,150 

2000 19,472 2030 50,094 
Note: 
1. Source: City of Galt 2030 General Plan, Existing Conditions Report, November 

2005, Mintier & Associates et al. and City of Galt General Plan, Policy Document, 
Public Review Draft, July 2008, Mintier & Associates et al. 
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Chapter 3 

PLANNING CRITERIA 
The City of Galt’s (City) water supply, storage, and distribution facilities were evaluated 
based on the planning criteria defined in this chapter. The criteria include standards from 
the City’s Improvement Standards (Improvement Standards) and other planning criteria 
developed by Carollo based on engineering judgment and past experience. The developed 
criteria address the water supply capacity, storage capacity, acceptable service pressures, 
distribution main performance, average annual water demand coefficients, and daily and 
hourly peaking factors. 

3.1 WATER SUPPLY CAPACITY 
In determining the adequacy of the water supply facilities, the source must be large enough 
to meet the varying water demand conditions, as well as provide sufficient water during 
potential emergencies such as power outages and natural or created disasters. 

This Master Plan does not include an analysis of the groundwater aquifer yield, however 
the 2005 Urban Water Management Plan (2005 UWMP) study assumes that future water 
supply capacity will continue to be extracted from groundwater wells. The 2005 UWMP 
states that treated surface water is only viable as a future water supply if the City is 
successful in negotiating the purchase of an imported water supply. Negotiations for a 
water supply contract with the United States Bureau of Reclamation (USBR) are currently 
on hold, as reported in the 2005 UWMP. 

3.2 FIRM SUPPLY CAPACITY 
In accordance with industry standard practices and the California Department of Public 
Health (CDPH) criteria for “New and Existing Source Capacity” on water supply (proposed 
Water Works Standards 2007), at all times, a public water system’s water source shall have 
the capacity to meet the system’s maximum day demand (MDD). For reliability purposes, it 
is desirable to maintain a firm water supply capacity equal to the MDD. Firm capacity is 
equal to total capacity, minus the capacity of the largest well. Flows in excess of MDD 
required for peak hour demand (PHD) or for fire flows are planned to come from storage. 

3.2.1 Standby Supply Capacity 

Standby production capacity is required for system reliability. Under normal operating 
conditions, it is possible that one or two of the City's wells could be removed from service 
during MDD conditions due to equipment malfunction, for maintenance, or for water quality 
concerns. Industry standard practice suggests counting the capacity of the largest well as 
the standby capacity. This surplus is required to mitigate the potential impact of lost 
production capabilities.  
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3.2.2 Recommended Supply Capacity 

The adequate source of supply for the City will consist of groundwater wells with a firm 
capacity that can meet the MDD. The City’s largest well is excluded from the firm capacity 
total. 

3.2.3 Emergency Supply Capacity 

The City’s water distribution system must be capable of meeting system demands during 
emergency situations. The demands can be met through storage, well supply, or through a 
combination of storage and well supply. Section 3.3 provides a more detailed discussion of 
the recommended emergency supply/storage requirement. 

3.3 STORAGE REQUIREMENTS 
The principal function of storage is to provide a reserve supply of water for: 1) operational 
equalization; 2) fire reserve; and 3) emergency needs. Operational equalization storage is 
directly related to the amount of water necessary to meet peak demands. The intent of 
operational equalization storage is to provide the difference in quantity between the 
customer's peak demands and the system's reliable available supply. The volume of water 
allocated for emergency uses is decided based on the historical record of emergencies 
experienced, and on the amount of time which is expected to lapse before a hypothetical 
emergency can be corrected. 

3.3.1 Operational Equalization Storage 

This storage is the amount of desirable stored water in a system to regulate fluctuations in 
demand so that extreme variations will not be imposed on the source of supply. Operational 
equalization storage typically serves the peak demands exerted within the MDD. With 
operational equalization storage, system pressures are improved and stabilized to better 
serve customers throughout the service area. Operational equalization storage is commonly 
estimated between 10 percent and 50 percent of the MDD. An operational equalization 
storage equal to 25 percent of the City’s MDD is recommended based on the size and 
configuration of the City’s system. 

AWWA M-32 states that operational storage is typically between 10 to 15 percent of the 
MDD for large systems, but could exceed 30 percent for small systems or arid climates. 

The CDPH proposed Water Works Standards (2007) stipulate that a water system shall be 
able to meet four hours of PHD with source capacity, storage capacity, and/or emergency 
source connections. Four hours of PHD is approximately equal to 25 percent of the City’s 
MDD, which is equal to the recommended operational equalization storage. 
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3.3.2 Fire Storage 

Fire storage is the amount required to meet the necessary fire flow demands. In general, 
the recommended fire storage volume is determined by multiplying the highest required fire 
flow by its corresponding duration. For municipalities with multiple pressure zones, the 
recommended fire storage is determined by pressure zone. 

The recommended fire flows and durations used in this Master Plan are summarized in 
Section 3.6 and were developed based on a review of the applicable provisions of the 
Sacramento County Water Supply System Standards, the California Fire Code, and the Fire 
Suppression Rating Schedule (August 1998 Edition), published by the Insurance Service 
Office (ISO), a non-profit association of insurers. As discussed in Section 3.6, the maximum 
recommended fire flow and duration are 3,000 gallons per minute (gpm) for a duration of 
three hours. This provision equates to a storage requirement of 0.54 million gallons (MG) 
and will allow the water system to respond to fires in residential, commercial, or industrial 
areas. 

3.3.3 Emergency Storage 

This storage is the volume recommended to meet demands during emergency situations 
such as pipeline failures, major distribution main failures, pump failures, electrical power 
outages, or natural disasters. The amount of emergency storage included within a particular 
water distribution system is an owner option, based on an assessment of risk, the desired 
degree of system dependability, economic considerations, and water quality concerns. In 
California, emergency storage is usually estimated at 50 to 100 percent of the MDD. This 
study recommends an emergency storage equal to 50 percent of the MDD. The 2005 
UWMP assumed that under an emergency (Stage 4 Water Crisis), the City would 
experience a 50 percent loss of groundwater pumping capacity. 

Groundwater aquifers are considered appropriate emergency storage, provided 
groundwater wells and any associated water treatment facilities are constructed with 
emergency generators. By considering the aquifer as an emergency storage reservoir, the 
City can avoid the capital expense associated with the construction, operation, and 
maintenance of the emergency storage tank volume. This also reduces water quality 
concerns associated with water age and tank cycling times. Currently, only one City well is 
equipped with backup power. All booster pump stations, however, are currently equipped 
with emergency generators.  

The recommended approach is to meet the emergency storage criterion by installing 
emergency generators at selected well sites, as well as constructing new storage reservoirs 
as necessary. Therefore, emergency storage will be supplied by both storage tanks and 
groundwater wells with auxiliary power. 

There is a financial benefit to relying on generators instead of bigger tanks for emergency 
storage. Two million gallons of emergency storage has an estimated capital cost of $2.7 
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million, but a generator on a 2.0 mgd well has a capital cost of $200,000. Tanks also 
require costly maintenance (e.g. coating, structural upgrade). Generators also require 
ongoing maintenance, such as annual air district permitting requirements, but these costs 
are offset by the higher tank capital costs. Overall, the generators offer a cost effective 
approach to add reliability and emergency storage to a water supply system. 

3.3.4 Total Storage 

The recommended minimum operational storage capacity for the City is equal to 25 percent 
of the MDD. Additionally, the recommended fire storage capacity is equivalent to 0.54 MG. 
The recommended emergency storage is equal to 50 percent of the MDD, assuming that 
auxiliary power sources will be added to the supply wells. This criterion is summarized with 
the following equation. Vs is the total required storage volume, in gallons. 

Vs = 25 percent MDD + Fire Flow + 50 percent MDD, or 

Vs = 0.75 MDD + 0.54 MG 

MDD is the maximum day demand, in gallons 

Fire Flow is equivalent to 0.54 MG 

The City currently operates four ground level storage tanks at three separate sites with a 
total capacity of 9.0 MG. 

3.4 SERVICE PRESSURES 
Pressures maintained within distribution system varies depending on distribution system 
operations and pressure zone topography. It is essential that the water pressure in a 
consumer's residence or place of business be neither too high nor too low. Low pressures, 
below 30 pounds per square inch (psi), cause annoying flow reductions when more than 
one water-using appliance is used. High pressures may cause faucets to leak and valve 
seats to wear out quickly. Additionally, high service pressures usually result in wasted water 
and high water utility bills. The Uniform Plumbing Code (UPC) requires that water pressures 
not exceed 80 psi at service connections, unless the service is provided with a pressure-
reducing device. 

The American Water Works Association (AWWA) Manual on Distribution Network Analysis 
of Water Utilities (AWWA M-32), indicates that pressures between 30 psi and 90 psi are 
generally expected during the range of system water demands including: average day 
demand (ADD), MDD, maximum storage replenishment rate, and PHD. Based on Carollo’s 
experience with water system planning, it is recommended that a minimum pressure of 
35 psi be maintained during the PHD, while a pressure of 40 psi be maintained during the 
MDD. 
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Another service pressure criteria is related to fire flows and was devised to ensure 
adequate positive pressure head for the booster pumps in the fire trucks. The fire pressure 
criteria requires a minimum acceptable residual pressure of 20 psi at the connecting 
hydrant. 

3.5 DISTRIBUTION MAINS 
Transmission mains are generally sized to carry the greater of: 1) the PHD; or 2) the MDD 
plus fire flow. Other criteria related to the distribution piping include the maximum and 
minimum velocities and the maximum allowable friction losses. 

High velocities may cause damage to the pipes and to their appurtenances. Normally, 
velocities of 10 feet per second (fps) (AWWA M-32), or higher, do not cause ill effects if 
they occur for a limited duration. It is normally good practice to limit pipe velocities to no 
more than 8 fps on a continuous basis. 

Provided that the maximum velocity criteria and the pressure criteria are not exceeded, high 
head loss by itself is not a controlling factor. However, it may be an indication that the pipe 
is nearing the limit of its carrying capacity, and may not have sufficient capacity to perform 
under stringent conditions. Good practice dictates monitoring pipes that have a head loss in 
excess of 10 feet per 1,000 feet (AWWA M-32). 

The roughness coefficients for calculating head loss in pipes will be based on industry 
standards for similar pipe materials and service age, as detailed in Table 3.1. 

Table 3.1 Pipe Roughness 
Water Distribution System Master Plan 
City of Galt 

 
Age 

(Years) 
Pipe Material 0 10 20 30 40 50 

Asbestos Cement 125 125 125 125 125 125 

Cast Iron 120 110 100 90 80 70 

Ductile Iron 130 125 120 115 110 105 

Plastic (PVC) 140 140 140 140 140 140 

Steel 130 120 110 100 90 80 

Note: At age = 0, the roughness coefficients are commonly used values for new pipes. 
Roughness coefficients decrease with age at a rate that depends on pipe 
material. For planning purposes, roughness of Asbestos Cement and PVC pipes 
are assumed constant, while the remaining pipe materials decrease by age. 
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3.6 FIRE FLOWS 
Fire flows stress a water system in the area of the fire and often identify existing 
deficiencies. The deficiencies are generally associated with pipe sizes (diameter) or age 
(roughness) that result in high headloss and lower pressures. The fire flow criteria 
measures a system’s ability to deliver a high rate of water while maintaining a minimum 
pressure. 

To evaluate the effect of fire flows throughout the distribution system, large point demands 
are applied at fire hydrants. The fire flow demands are run concurrent with the maximum 
day demand. Simulating maximum day demand plus fire flows also demonstrates the 
performance of supply sources, booster pumps, and storage tanks operating under the 
upper limit high demand conditions. 

Below are the recommended fire flow criteria for the different land uses: 

• Residential fire flows: 1,500 gpm for a duration of two hours 

• Commercial fire flows: 3,000 gpm for a duration of two hours 

• Industrial fire flows: 3,000 gpm for a duration of three hours 

These fire flow criteria were developed based on a review of the applicable provisions of 
the Sacramento County Water Supply System standards, the California Fire Code, and the 
Fire Suppression Rating Schedule, published by the ISO. Certain facilities, such as large 
manufacturing facilities, may require fire flows in excess of those listed, as stipulated by the 
California Fire Code. This Master Plan assumes that all required fire flows in excess of 
3,000 gpm would be met through private onsite water supplies or supplemental storage. 
This approach is consistent with industry standard practice and the Sacramento County 
Water Supply System standards. 
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Chapter 4 

WATER DEMAND 
This chapter summarizes the City of Galt’s (City) historical water consumption and 
production records used to determine the daily, monthly, and seasonal fluctuations 
experienced by the water system. Also summarized are the average day water demand 
coefficients, daily and hourly peaking factors, and the projected demands through build-out 
of the 2030 General Plan boundary. 

4.1 HISTORICAL WATER USE 

4.1.1 Per Capita Consumption 

The per capita consumption rate is used for estimating the City’s future water requirements, 
evaluating the adequacy of the supply source, and determining storage needs. The 
consumption rate, expressed in gallons per capita per day (gpcd), is applied to the 
projected population to yield future water requirements. 

Historical City residential per capita water use is calculated by dividing the City’s total 
consumption by the total population. The City’s water well monthly production data was 
analyzed to calculate annual water well production deliveries. Table 4.1 shows the historical 
water production and per capita consumption from 2000 to 2008. When this project started 
in August 2008, the last year’s worth of completed data was for 2007. Even though data for 
2008 became available, the base year for analysis and future projections was 2007. 

The average per capita demand ranged between 195 gpcd (2002) to 236 gpcd (2007). 
Between 2000 and 2008, the average per capita demand was 210 gpcd. The highest per 
capita demand year was 2007. 

4.1.2 Seasonal Demands and Peaking Factors 

Peaking factors represent the seasonal and daily variations in water use, above or below 
the average day water demand. The various peaking conditions are either statistical 
concepts or numerical values established through a review of historical data and are, at 
times, adjusted to reflect a level of conservatism. 

Peaking conditions that are of particular significance to hydraulic analysis of the water 
system include the average day demand (ADD), average day maximum month demand 
(ADMMD), maximum day demand (MDD), and the peak hour demand (PHD). Peaking 
factors for expressing these demands as a function of the ADD were developed based on 
the City’s demand patterns when available, and industry standards when historical data is 
not available. Table 4.1 summarizes the ADD and the ADMMD from 2000 through 2007. 
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Table 4.1 Historical Water Production 
Water Distribution System Master Plan 
City of Galt 

  Water Well Production (1) 

Year Population(2) 
Total Annual 

(AFY) 

Per Capita 
Demand  
(gpcd) 

Average Day 
(mgd) 

Average Day 
Maximum 

Month 
(mgd) 

Maximum 
Month 

Maximum 
Month: 

Average Day 
Ratio 

2000 19,472 4,593 210 4.1 6.4 August 1.6 

2001 20,848 4,955 212 4.4 7.0 August 1.6 

2002 22,321 4,870 195 4.3 7.7 July 1.8 

2003 22,546 4,993 198 4.5 8.0 July 1.8 

2004 22,773 5,199 203 4.6 7.0 June 1.5 

2005 23,003 5,300 206 4.7 8.0 August 1.7 

2006 23,235 5,668 218 5.1 8.3 July 1.6 

2007 23,470 6,203 236 5.5 8.7 July 1.6 

2008 24,474 5,953 217 5.3 7.8 June 1.5 

 Average  210    1.6 
Notes: 
1. Source Data from the City’s water well production reports. 
2. Population for years 2000, 2002, and 2007 from City’s 2030 General Plan EIR. All other years are interpolated. 
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4.1.2.1 

The ADD is the total annual production divided by number of days in the year. For example, 
in 2006, the ADD was approximately 5.1 mgd, and in 2007, the ADD increased to 5.5 mgd. 

Average Day Demand (ADD) 

4.1.2.2 

The ADMMD is the average demand for the month with the highest production during the 
year, usually occurring in the summer. In 2007, the ADMMD was approximately 8.7 mgd 
and occurred in July. The highest demand month typically occurs in July or August. The 
ADMMD peaking factor is expressed as a multiplier applied to the ADD, and is used 
primarily in the evaluation of supply capabilities. As shown in Table 4.1, the average ratio of 
ADMMD to ADD was 1.6, which based on our experience on previous projects, is in the 
range of typical values for cities in the Central Valley. 

Average Day Maximum Month Demand (ADMMD) 

Average Day Maximum Month Demand = 1.6 x Average Day Demand 

4.1.2.3 

The MDD is the greatest water demand during a 24-hour period of the year. The MDD 
peaking factor is expressed as a multiplier applied to the ADD. Water system supply 
sources are typically sized to meet the anticipated MDD of a water system. In general, the 
MDD is 2.0 to 2.5 times greater than the ADD. Daily production or metered data was not 
available to determine the MDD, so an industry accepted peaking factor of 2.5 was used. 

Maximum Day Demand (MDD) 

Maximum Day Demand = 2.5 x Average Day Demand 

4.1.2.4 

The PHD is the highest water demand during any one-hour period of the year. A normal 
day typically experiences two peak demands, in the morning and then evening. The PHD is 
expressed as a multiplier applied to the ADD. PHD simulations model high water use 
throughout the system and assist in identifying areas of the distribution system that 
experience low pressures. 

Peak Hour Demand (PHD) 

In general, the PHD ranges between 2.5 and 3.5 times greater than the ADD. Hourly 
demands were not available for this project, so an industry accepted peaking factor of 3.5 
was used. 

Peak Hour Demand = 3.5 x Average Day Demand 

4.1.2.5 

In the absence of hourly production records, an hourly diurnal pattern was developed for 
this study using the recommended peaking factors. These peaking factors are shown in 
Table 4.2 and on Figure 4.1. Table 4.2 includes values for hourly demands during existing 
and projected MDD conditions. These diurnal patterns were used in the hydraulic computer 

Daily Diurnal Pattern 



Table 4.2  Daily Diurnal Water Demand Pattern
Table 4.2  Water Distribution System Master Plan
Table 4.2  City of Galt

Demand Time (Hours) 24-Hour

Condition 1 2 3 4 5 6 7(2) 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 Average
Diurnal Pattern (Peaking Factors)

Average Day Demand (ADD) 0.65 0.70 0.75 0.80 1.10 1.30 1.40 1.30 1.20 1.10 0.95 1.10 0.90 0.80 0.95 1.00 1.20 1.30 1.20 1.00 0.90 0.85 0.80 0.75 1.00
Maximum Day (MDD) 1.63 1.75 1.88 2.00 2.75 3.25 3.50 3.25 3.00 2.75 2.38 2.75 2.25 2.00 2.38 2.50 3.00 3.25 3.00 2.50 2.25 2.13 2.00 1.88 2.50
Maximum Month (MMD) 1.04 1.12 1.20 1.28 1.76 2.08 2.24 2.08 1.92 1.76 1.52 1.76 1.44 1.28 1.52 1.60 1.92 2.08 1.92 1.60 1.44 1.36 1.28 1.20 1.60

2007 Water Demands (mgd) (mgd)
Average Day Demand (ADD) 3.6 3.9 4.2 4.4 6.1 7.2 7.8 7.2 6.6 6.1 5.3 6.1 5.0 4.4 5.3 5.5 6.6 7.2 6.6 5.5 5.0 4.7 4.4 4.2 5.5
Maximum Day (MDD) 9.0 9.7 10.4 11.1 15.2 18.0 19.4 18.0 16.6 15.2 13.2 15.2 12.5 11.1 13.2 13.8 16.6 18.0 16.6 13.8 12.5 11.8 11.1 10.4 13.8

Projected Demands: 2030 General Plan Boundary (mgd) (mgd)Projected Demands: 2030 General Plan Boundary (mgd) (mgd)
Average Day Demand (ADD) 9.6 10.4 11.1 11.8 16.3 19.2 20.7 19.2 17.8 16.3 14.1 16.3 13.3 11.8 14.1 14.8 17.8 19.2 17.8 14.8 13.3 12.6 11.8 11.1 14.8
Maximum Day (MDD) 24.1 25.9 27.8 29.6 40.7 48.1 51.8 48.1 44.4 40.7 35.2 40.7 33.3 29.6 35.2 37.0 44.4 48.1 44.4 37.0 33.3 31.5 29.6 27.8 37.0
Notes: 
(1) Peaking Factors are multipliers applied to the average day demand

(2) Hour 7 of the diurnal pattern represents the peak hour.
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model to perform 24-hour simulations for evaluating the capacity of the City’s existing 
distribution system and for sizing improvements. 

4.2 WATER DEMAND PROJECTIONS 
For water distribution system master plans, developing relationships between land use and 
demand is a method typically employed to develop average day demands. The water 
demand planning criteria are typically based on standard practice values, but then refined 
based on actual data. The land use demand coefficients were established to estimate ADD 
within the study area. 

4.2.1 Existing Water Demand Coefficients 

The average day water demand coefficients are factors that provide a means to transform a 
land use category from acreage into a water demand. The demand coefficient is usually 
expressed in gallons per day per acre (gpda), and when multiplied by the land use acreage, 
the product is equal to the average water demand for that land use. The resulting demand 
is then input into the water distribution system model. Since water demand varies by land 
use, an assessment of water consumption by land use category provides an accurate 
representation of demands throughout the City. 

The water demand coefficients developed for this Master Plan are summarized in 
Table 4.3. To verify the validity of the demand coefficients, the existing developed lands 
within the City limits were multiplied by the appropriate demand coefficients. The developed 
land totals for the different land uses excluded roads or other public right-of-ways. The 
resulting ADD was approximately 5.5 mgd, which matches the recorded ADD for 2007. 

Table 4.3 also breaks down the percentage of demand attributed to each land use. 
Residential customers make up about 75 percent of the existing demand and 47 percent of 
the developed land. Commercial, Office Professional, and Light Industrial customers make 
up 11 percent of the existing demand and 8 percent of the developed land. The remaining 
existing demand and developed land acreage consist of Public, Open Space, Park, Mixed 
Use land uses, as well as roads, railroads, canals, and the City Wastewater Treatment 
Plant (WWTP). 

4.2.2 Future Water Demands 

Developing an accurate estimate of the water demand is an important step in determining 
the size of water distribution system facilities, for both existing conditions and future 
developments. The future ADD was generated in a similar manner as the existing ADD. 
Future demand projections were developed based on the land use projections as described 
in the City’s General Plan. 
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Table 4.3 Existing Water Demand Coefficients 
Water Distribution System Master Plan 
City of Galt 

  2007 Water Distribution Service Area  

Land Use Designation 
Developed (1)  

(acres) 

Demand 
Coefficient 

(gpda) 

Average Day 
Demand 

(gpd) 

Annual 
Demand 

(AFY) 

Percent of Total 
Demand 

(%) 
Residential      
Rural Residential (A-RR) 0.1 400 0 0 0 
Residential Estates (K-RE) 0 0 0 0 0 
Low Density Residential (B-LDR) 990 2,900 2,872,000 3,217 52 
Medium Density Residential (C-MDR) 208 3,900 813,000 911 15 
Medium High Density Residential (L-MHD) 0 4,300 0 0 0 
High Density Residential (D-HDR) 101 4,700 474,000 531 9 
Employment Related      
Commercial (E-C) 101 2,600 264,000 296 5 
Office Professional (F-OP) 3 2,600 8,000 9 0 
Light Industrial (G-LI) 120 2,800 337,000 378 6 
Others      
Public/Quasi-Public (H-PQP) 162 2,800 454,000 509 8 
Open Space (I-OS) 11 0 0 0 0 
Park (I-PK) 66 4,300 282,000 316 5 
Meadowview Park (2) 4 0 0 0 0 
Mixed Use (M-MU) 4 3,100 13,000 15 0 
Roads/Railroads/Canals 702 0 0 0 0 
WWTP 293 0 0 0 0 
Total 2,766  5,517,000 6,180 100 
Notes: 
1. Area totals exclude roads, railroads and canals, which account for approximately 24 percent of the developed City limits. 
2. Meadowview Park is irrigated by the Meadowview Well, which is not connected to the water distribution system. The demands from 

this park are not included in the overall system. 
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Build-out of the 2030 General Plan boundary will nearly triple the current developed service 
area. The build-out water demands were calculated by multiplying each land use area by its 
corresponding demand coefficient. The resulting demand projections are summarized in 
Table 4.4. Per City direction, the demands summarized in Table 4.4 assume that 
undeveloped areas within the 100-year floodplain will not be developed in the future. 
However, floodplain areas within the City limits that are currently developed will remain 
developed. In addition, the demand projections also assume that approximately 20 percent 
of the future developed land use area will consist of roads, railroads, and canals, which do 
not generate water demands. Twenty percent was assumed because based on experience 
with previous projects, these right-of-ways generally occupy about this percentage of the 
developed land. Calculations by others that use the coefficients in Table 4.4 should be 
aware of the percent of land assumed for roads and other right-of-ways. 

A summary of the existing and future ADD is presented in Table 4.5. If the City achieves 
build-out of the 2030 General Plan boundary by 2030, then the water demand will increase 
at an annual rate of 2.6 to 4.3 percent between now and build-out of the study area. In 
addition to the projected average demands, Table 4.5 includes estimates for the MDD and 
PHD through build-out of the 2030 General Plan boundary. Based on these projections, it is 
anticipated that the City's build-out ADD, MDD, and PHD will approach 14.7 mgd, 
36.8 mgd, and 51.5 mgd, respectively. 

For comparison, the water demands were projected using the population method. Based on 
a projected 2030 population of 50,094 and the 2007 per capita demand of 236 gpcd, the 
projected ADD could approach 11.8 mgd. The population method for calculating water 
demand results in a lower projection when compared to the land use method. One reason 
for the lower estimate using the population approach is that employment related lands (e.g. 
commercial, office, and industrial) will make up a larger percentage of the land use and 
water demand in the future. For example, employment related lands currently make up 
eight percent of the total developed land and had a year 2007 demand of 0.61 mgd. At 
build-out, their percentage doubles to 16 and their projected demand increases to 3.5 mgd. 
The water demands imparted by these employment related lands will increase the future 
per capita consumption rate, which averaged 210 gpcd over the last eight years. Currently, 
many local residents commute to areas outside of the City for work. Therefore, using land 
use to calculate demands provides a more accurate estimate when compared to 
population. 

 



 

 

 

FIN
AL - M

ay 2010 
4-8 

pw://Carollo/Documents/Client/CA/Galt/8100A00/Deliverables/W
ater/Ch04 (FinalD)) 

 

Table 4.4 General Plan Build-out Water Demand Projections 
Water Distribution System Master Plan 
City of Galt 

  Build-Out Water Distribution Service Area  

Land Use Designation 

Area Outside 
100-Yr 

Floodplain (1)  

(acres) 

Demand 
Coefficient 

(gpda) 

Average Day 
Demand 

(gpd) 

Annual 
Demand 

(AFY) 

Percent of Total 
Demand 

(%) 
Residential      
Rural Residential (A-RR) 1,236 Note(3) 0 0 0 
Residential Estates (K-RE) 172 2,400 412,000 462 3 
Low Density Residential (B-LDR) 2,200 2,900 6,381,000 7,148 43 
Medium Density Residential (C-MDR) 321 3,900 1,250,000 1,400 9 
Medium High Density Residential (L-MHD) 63 4,300 270,000 302 2 
High Density Residential (D-HDR) 170 4,700 798,000 894 5 
Employment Related      
Commercial (E-C) 616 2,600 1,602,000 1,795 11 
Office Professional (F-OP) 179 2,600 465,000 521 3 
Light Industrial (G-LI) 528 2,800 1,478,000 1,656 10 
Others      
Public/Quasi-Public (H-PQP) 419 2,800 1,173,000 1,314 8 
Open Space (I-OS) 78 0 0 0 0 
Park (I-PK) 186 4,300 801,000 897 5 
Meadowview Park (4) 4 0 0 0 0 
Mixed Use (M-MU) 19 3,100 58,000 65 0 
Roads/Railroads/Canals 1,572 0 0 0 0 
WWTP (2) 296 0 0 0 0 
Total 8,059  14,688,000  100 
Notes: 
1. Adjustments to the acreage totals for the land uses were made in order to maintain a Roads/Railroads/Canals sub-total that is approximately 20 percent of the total. 

Per the City, areas inside the 100-year floodplain will not be developed in the future. This excludes currently developed floodplain areas within the current City limits. 
2. Included with Public/Quasi-Public total land use in General Plan. 
3. Per the General Plan, Rural Residential designated lands are not anticipated to be annexed into the City limits during this General Plan. 
4. Meadowview Park is irrigated by the Meadowview Well, which is not connected to the water distribution system. The demand from this park is not included in the 

overall system. 
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Table 4.5 Demand Summary 
Water Distribution System Master Plan 
City of Galt 

Planning Year 

Average Day 
Demand 

(mgd) 

Maximum Day 
Demand 

(mgd) 
Peak Hour Demand 

(mgd) 
Existing (1) 5.5 13.8 19.4 

Build-out (2) 14.7 36.8 51.5 
Notes: 
1. Based on land use and developed acreages within the City limits, and water 

demands for year 2007. 
2. Based on land use and acreage from the City’s General Plan and build-out of all 

land within the General Plan boundary, excluding undeveloped land within the 100-
year floodplain. 

4.2.3 Growth Horizon 

The discussion up to this point has focused on the demand projection when the General 
Plan boundary is fully built out. This Master Plan assumes that the study area will be 
completely built out by year 2030, with the exception of undeveloped areas within the 
100-year floodplain boundary, which are assumed to be undeveloped through build-out. 
Based on this assumption and using a rate of increase consistent with the General Plan 
population increase, Table 4.6 provides water demand projections through 2030. 
 

Table 4.6 Demand Projections 
Water Distribution System Master Plan 
City of Galt 

Planning Year 
Average Day Demand (1) 

(mgd) 
2007 5.5 

2010 6.8 

2015 9.0 

2020 10.9 

2025 12.9 

2030 14.7 
Notes: 
1. Assumes build-out of the study area by year 2030, except for undeveloped areas 

located within the 100-year floodplain. 

4.3 PLANNING CRITERIA SUMMARY 
Table 4.7 provides a summary of the planning criteria. 
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Table 4.7 Planning Criteria Summary 
Water Distribution System Master Plan 
City of Galt 

Source of Supply 
The adequate source of supply is required to meet: Near Term and Build-out Maximum Day Demand + 1 well (largest) standby 

Storage 
The adequate Pressure Zone storage shall meet: Operational Storage  = 25 percent of Maximum Day Demand 

Fire Storage  = 0.54 MG (3,000 gpm for 3 hours) 

Emergency Storage = 50 percent Maximum Day Demand 

Distribution Mains 
The distribution system should be sized to meet the: Peak Hour Demand 

Criteria for judging the adequacy of existing pipelines: Maximum desirable pipeline velocity: 8 feet per second 

Maximum desirable headloss: 10 feet/1,000 feet 

Headloss in Pipes (Roughness Coefficients) 
Headloss in pipes shall be calculated based on the following roughness coefficient table: 

 
Age 

(Years) 
Pipe Material 0 10 20 30 40 50 

Asbestos Cement 125 125 125 125 125 125 

Cast Iron 120 110 100 90 80 70 

Ductile Iron 130 125 120 115 110 105 

Plastic (PVC) 140 140 140 140 140 140 

Steel 130 120 110 100 90 90 

Service Pressures 
The recommended low pressures are as follows: Minimum Pressure (during Maximum Day) = 40 psi 

Minimum Pressure (during Peak Hour) = 35 psi 

Minimum Residual Pressure (during Fires) = 20 psi 

Water Use Peaking Factors 
Fluctuations in water demands shall be based on: Average Day Maximum Month Demand = 1.6 x Average Day Demand 

Maximum Day Demand = 2.5 x Average Day Demand 

Peak Hour Demand = 3.5 x Average Day Demand 

Average Day Demand Coefficients 

These demand coefficients are applied to the net land use acreages to yield average day water demands: 

 Coefficients  

Land Use Category (gpda) (gpm/acre)  

Rural Residential (A-RR) 2,100 1.46  

Residential Estates (K-RE) 2,400 1.67  

Low Density Residential (B-LDR) 2,900 2.05  

Medium Density Residential (C-MDR) 3,900 2.71  

Medium High Density Residential (L-MHD) 4,300 2.98  

High Density (Residential (D-HDR) 4,700 3.26  

Commercial (E-C) 2,600 1.80  

Office Professional (F-OP) 2,600 1.80  

Light Industrial (G-LI) 2,800 1.94  

Public/Quasi-Public (H-PQP) 2,800 1.94  

Open Space (I-OS) 0 0  

Park (I-PK) 4,300 2.98  

Mixed Use (M-MU) 3,100 2.15  

Fire Flows 
In the study, water system response is adequate when it 
provides the following flows: 

Residential fire flow = 1,500 gpm for a duration of 2 hours 

Commercial fire flow = 3,000 gpm for a duration of 2 hours 

Industrial fire flow = 3,000 gpm for a duration of 3 hours 
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Chapter 5 

DISTRIBUTION SYSTEM FACILITIES AND HYDRAULIC MODEL 
This chapter presents an overview of the City of Galt’s (City) water supply, water 
distribution system, and storage facilities. The chapter also describes the development and 
calibration of the City’s water distribution system hydraulic model. This hydraulic model was 
used to identify existing and future system deficiencies and to recommend the 
improvements described in Chapter 6. 

5.1 WATER SERVICE AREA OVERVIEW 
The City provides potable water service to its residential, commercial, industrial, and 
institutional customers within the City limits and is planned to supply to the 2030 General 
Plan boundary. The City relies upon groundwater from the Cosumnes Subbasin of the San 
Joaquin Valley Groundwater Basin as its sole source of domestic supply1

The City’s municipal water supply system consists of ten active groundwater wells scattered 
throughout the City (Figure 5.1); however, there are 12 total wells. Of the ten active wells, 
Emerald Oak (Well No. 9) is currently out of service and maintained as a standby well, and 
Monterey Bay (Well No. 20) can only be used as an alternate with the Golden Heights Well 
(Well No. 17) due to treatment capacity at Golden Heights WTP. 

. 

Water is transmitted from the wells to the consumers via a distribution system with pipe 
sizes ranging between 1- and 24-inches in diameter. The City's water system facilities also 
include two, 3 million gallon (MG) and two 1.5 MG above ground storage tanks equipped 
with booster pumps. 

5.1.1 Distribution System 

The City’s current water distribution system consists of over 99 miles of pipelines ranging in 
diameter from 1- to 24-inches. Figure 5.1 shows a map of the existing distribution system, 
pipe diameters, and alignments. The figure also shows the well and tank locations. 
Table 5.1 provides a breakdown by diameter of the modeled distribution system. Roughly 
half of the City’s pipelines that were modeled are 8-inch diameter. 

5.1.2 Pressure Zones 

The topography of the City is generally flat. The ground elevations within the Master Plan 
study boundary range from 34-feet on the west side of the City, to 68-feet on the east. Due 
to the minor variations in ground elevation throughout the Master Plan study boundary, the 
City’s water distribution system consists of only one pressure zone. 

                                                
1 City of Galt 2005 Urban Water Management Plan Update, Boyle Engineering Corporation, 

January 2006 



+C

+C

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

kj

kj

+C

+C

kj
kj

#*

TWIN CITIES RD

SPRING ST

LIVE OAK AVE

PRINGLE AVE

ORR RD

SIMMERHORN RD

HARVEY RD

NEW HOPE RD

BOESSOW RD

KOST RD

S
A

R
G

E
N

T
 A

V
E

M
C

FA
R

LA
N

D
 S

T

C
A

R
IL

L
IO

N
 B

LVD

L
IN

C
O

L
N

 W
A

Y

C ST

E
M

E
R

A
L

D
 O

A
K

 D
R

1S
T

 S
T

3R
D

 S
T

4TH
 S

T

6TH
 S

T

PA
R

K
 TE

R
R

A
C

E
 D

R

WALNUT AVE

IN
D

U
S

T
R

IA
L

 D
R

S
P

A
R

R
O

W
 D

R

O
A

K
 A

V
E

LAKE CANYON AVE

M
A

R
E

N
G

O
 R

D

JO
Y

 D
R

AÃ

AÃ

Carillion Well (#16)
Industrial Park

Well (#19)

Fumasi Well (#15)

Gateway Well (#14)

Creekside Well (#11)

River Oaks
Well (#18)

Emerald Oak
Well (#9)

Monterey Bay
Well (#20)

Quail Hollow
Well (#13)

Golden Heights
Well (#17)

Golden Heights
3 MG Tank

Industrial Park
Tanks 2 x 1.5 MG

Kost Road
3 MG Tank

12''

16
''

24''

14''

6''

10
''

18''

8 ''

20''

10''

8''

12''

6''

6''

8'
'

8''

8'
'

10''

8''

8''

12''

8'
'

8''

8''

8'
'

10''

8'
'

12
''

8'
'

12''

8''

6''

8'
'

8''

6''

8'
'

6''

8''

8'
'

8'
'

10''

6'
'

6''

12''

12'' 8''

8''

8''

8''

8''

10
''

6''

8'
'

10''

8''

6''

8''

8''

8'
'

6''

12''

6''

8'
'

8''

8'
'

8''

10''

8'
'

12''

8'
'

12
''

8' '

8''
8'

'

8'
'

6''

8''

8''

8'
'

8''

16''

6''

12
''

6''

8'
'

8' '

8''

6'
'

12''

8''

12''

8'
'

8''

8''

8'
'

8''

8'
'

6''

8''
8'

'

8''

8''

6''

8''

12''

6''

8'
'

6''

6''

8''
8 ''

8''

8'' 10''

12''

8''

8'
'

8'
'

12''

12''

8''

6''

8'
'

6'
'

8 ''

10''

8'
'

8''

8''

8''

8''

8''

8''
8'

'

12''

10''

8''

6''

8''

6''

8''

8''

16
''

8''

10''

8'
'

8 ''

8'
'

8''

6''

8''

8''

8'
'

8'
'

8'
'

8'
'

6''

8''

8''

8'
'

8''

8'
'

8''

8'
'

8''

12''

16
''

16''

12''

6'
'

6'
'

6''

8''

8''

8''

8''

8''

8''

8''

8 ''

6''

8''

12''

8'
'

12''

8''

8'
'

8'
'

8'
'

8''

8''

8''

8''

8''

8''

6''

6'
'

6''

8''

8''

8''

10
''

8''

10''

8''

8''

12
''

10''

8''

8''

8'
'

8'
'

8 ''

12
''

6''

8''

8''

8''

8''

8''

8''

16
' '

8''

6''

16''

10''

8'
'

8''

8''

8'
'

8''

6''

8''

8''

8''

8' '

16''

8''

10''

8'
'

8'
'

8''

8''

8'
'

8''

8''

8''

10''

8''

8''

8'
'

8'' 8'
'

8''

10''

8''

8''

8''

8''

6''

12
''

8''

8''

10''

16''

6''

8''

8''

12
''

8''

8'
'

8''

8''

8''

8''

8''

12''

12''

8''

6''

8'
'

8''

8''

12''

8''
8''

10''

8'
'

8''

8''

8''

8''

8''

8''

12''

8'
'

8''

8''

6''

6'
'

6'
'

8''

12''

10''

12''

8''

8'
'

6'
'

8''

10''

8'
'

8'
'

8''

8''

8''

8''

10''

8'
'

8''

8''

12''

8''

6''

8''

8''

10''

8'
'

8''

8''

6'
'

10''

8'
'

10''

8''

6'
'

8''

8''

6''

6'
'

8'
'

8''

8''

12''

8''

8''

8''

6'
'

8''

8''

8'
'

8''

8''

8''

6''

6''

8'
'

12''

6''

8''

8'
'

8 ''

8''

8''

12''

6''

8''

8'
'

8'
'

12
''

6'
'

8''

6''

8''

12''

8'
'

8''

10''

10
''

8''

8'
'

12''

8'
'

8''

8''

8''

8''

8'
'

8''

12''

12''

8''

8''

8''

10
''

6''

12''

8''

8''

10''

8''

8''

8''

8''
8 ''

6''

6'
'

16
''

8''

8''

8''

8''

10
''

8''

8''

8''

8''

8''

8''

8'
'8''

8'
'

8''

8' '

8''

8''

8''

8''

8''

8''

8''

8''

8''

8'
'

8''

8''

8''

8''

8''

12
''

16''

8'
'

8''

10
''

12
''

8''

6''

12
''

8''

8''

8''

8''

8''

6'
'

8''

8''

8''

8''

12
''

8''

8'
'

10''

12''

12
''

8''

8''

8''

8''

8'
'

8' '

16''

8''

12''

8'
'

8''

16''

8''

8''

8''

10''

12''12''

8''

8''

10''

8''

8''

8'
'

8'
'

8''

8''

8'
'

8'
'

8''

8'
'

8''

8''

8''

12''

8''

8'
'

6''

8''

10''

8''

12''

6''

6'
'

8''

8''

10
''

8''

8''

6''

8''

12''

8''

8''

8'
'

8''

8''

8''

6'
'

6''

6''

10''

8''

8'
'

8'
'

8'
'

6'
'

10''

12''

18''

8''

8'
'

8''

16''

12''

8 ''

6''

8'
'

8''8''

12''

8'
'

6''

8'
'

8''

8''

8''

8 ''

12''

8''

8'
'

6''

8'
'

8''

6''

8''

8''

12
''

6''

8''

12''

8''

12''

12
''

6'
'

8'
'

6'
'

10
''

8'
'

8''

8''

8'
'

16''

12''

8'
'

8''

8''

8'
'

8''

10''

8'
'

6''

8''

8''
8'

'

8''

8'
' 8''

8''

6'
'

6''

8''

8''

8'
'

8''

6''

8''

12''
8''

8''

12''

12
''

12
''

6''

8'
'

6'
'

8'
'

10
''

6''

8''

8''

8''

16
''

8''

6'
'

6''

12''

8''
8''

8'
'

8''

8'
'

8''

8'
'

8''

12''

10
''

10''

12''

6'
'

8''

8''

12
''

8'
'

8'
'

8''

8'
'

10''

6''

8''

8''

8''

12''

8''

8''

8'
'

16''

20''

8'
'

8'
'

8''

8''

10
''

8''

12
''

10''

16
''

8'
'

8'
'

8''

12''

12''

8''
12

''

8''

8'
'

6'
'

6''

12 ''

8'
'

10
''

8''

8''

6''

8''

10''

8'
'

8''

8''
6''

12''

8''

8'
'

10''

8''

6''

1 0
' '

10''

8'
'

8''

8''

8'
'

10''

6''

8'
'

6'
'

12''

8''

12''

8'
'

8''

8'
'

12''

10''

6''

8''

12''

8''

8''

8''

6'
'

8'
'

8''

10''

10''

Figure 5.1
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Table 5.1 Modeled Water System Pipeline Summary 

Water Distribution System Master Plan 
City of Galt 

Diameter 
(inch) 

Length 
(feet) 

Diameter 
(inch) 

Length 
(feet) 

4 and Smaller 28,067 16 19,650 
6 56,322 18 1,800 
8 282,819 20 1,929 

10 53,447 24 1,677 
12 77,601 Total 523,312 

Source: City provided AutoCAD data. 

5.1.3 Supply Sources 

5.1.3.1 

The City relies on groundwater from the Cosumnes groundwater subbasin to provide water 
to its residential, industrial, and commercial users. Surface water and recycled water 
sources are not currently utilized by the City. The Cosumnes subbasin is bounded on the 
south and southwest by the Eastern San Joaquin subbasin and on the north to northwest 
by the South American subbasin of the Sacramento Valley groundwater basin

Groundwater 

2

The California Department of Water Resources has regularly monitored the groundwater 
level at the City’s Gateway Well (Well No. 14) since 1963

. 

3

For more information on the groundwater basin and geology of the area, please refer to the 
City’s 2005 Urban Water Management Plan. 

. From 1963 to 2005, there were 
two distinct periods of groundwater decline, each followed by a recovery in groundwater 
levels. Depth to groundwater underneath the Gateway Well from 1963 to 2005 ranged from 
approximately 60 feet to about 120 feet. 

5.1.3.2 

The City currently has no surface water contracts. Treated surface water is only viable as a 
future water supply if the City is successful in negotiating the purchase of an imported water 
supply

Surface Water 

3

                                                
2 Cosumnes Subbasin Description and Information, DWR Bulletin 118 - Update 2003 

. The City has researched the availability of surface water from the Cosumnes River 
as well as from the intermittent creeks in the vicinity of the City. From this research 
endeavor, the City has determined that the only reliable source of surface water that may 
be available for conjunctive use in the City, would be from the Folsom South Canal. The 
Water Resources Division of the County of Sacramento has attempted to negotiate a water 
supply contract with the United States Bureau of Reclamation (USBR) on behalf of the City, 

3 City of Galt 2005 Urban Water Management Plan Update, Boyle Engineering Corporation, 
January 2006 
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whereby the City would acquire surface water from the USBR, or from an exchange 
partner, that would be conveyed to the City through the Folsom South Canal. Although their 
negotiations are on hold, a USBR supply contract appears to be the only feasible 
alternative potable water supply source. 

As defined by the current City policy, new potable water demands are to be met through 
additional groundwater pumping. For this reason, this Master Plan assumes that build-out 
demands would not trigger the need for new surface water supply entitlements. 

The City will be participating in a comprehensive study with other Galt area groundwater 
basin users as part of the South Area Water Council to further define the sustainable yield 
of the basin and to set basin management objectives to ensure the future viability of the 
basin as a reliable water supply. The need to obtain new surface water supply entitlements 
will depend largely upon the outcome of the study4

If the City is successful in acquiring surface water, the costs to transmit and treat the water 
would be significant. The Folsom South Canal is about nine miles from the City. Assuming 
that the City acquired sufficient water to meet an ADD of 14.7 mgd, then a 42-inch diameter 
pipeline would convey water to the City. Including the cost of a surface water treatment 
plant and pump station, a project of this size could cost the City nearly $150 million in 
today’s dollars. Due to the uncertainty of this alternative, and the apparent availability of 
local groundwater resources, these costs are not included in the capital projects. 

. 

5.1.4 Recycled Water 

The City does not operate a recycled water system. At the time of writing this report, there 
are no plans to develop a recycled water system. The City’s General Plan EIR assumed no 
reclaimed water in the water supply projections. As water demands increase, the incentive 
for promoting the utilization of reclaimed water in lieu of potable water for non-consumptive 
uses becomes more attractive. From a water supply planning standpoint, and as stated in 
the 2005 UWMP, the City is advised to assume that future potable water demand will be 
accommodated with additional groundwater pumping. If reclaimed water becomes a viable 
future source of supply to offset demand for potable water, then groundwater pumping will 
be reduced accordingly. 

5.1.5 Groundwater Wells 

The City owns and operates ten active groundwater wells that are used to serve the current 
potable water demands within the City. Emerald Oak (Well No. 9) is currently out of service 
(standby) and Monterey Bay (Well No. 20) is presently restricted to alternate duty with the 
Golden Heights Well due to limited treatment capacity at the Golden Heights WTP. In 
addition, the City owns two wells that are not connected to the water distribution system. 
                                                                                                                                                 
 
4 City of Galt General Plan, Environmental Impact Report-Draft July 2008 
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These are Meadowview (Well No. 8), which is used exclusively to irrigate Meadowview 
Park, and Simmerhorn (Well No. 10), which is used solely for maintenance of Caltrans 
right-of-way. Table 5.2 summarizes the existing wells and their nominal production rates 
and Figure 5.1 shows their locations. As shown in Table 5.2, the total combined supply 
capacity of the ten active wells is 12,825 gallons per minute (gpm) or 18.5 million gallons 
per day (mgd). 

5.1.6 Storage Reservoirs 

There are four storage reservoirs in the City:  

• Golden Heights Storage Reservoir - 3 MG, located near the intersection of Carillion 
Boulevard and Lake Canyon Avenue; 

• Kost Road Storage Reservoir - 3 MG, located on Kost Road near the railroad right 
of way; and  

• Industrial Park Storage Reservoirs - two adjacent 1.5 MG ground storage 
reservoirs, located at the west end of Live Oak Road, adjacent to the Union Pacific 
Railroad right-of-way. 

The locations of these tanks are shown on Figure 5.1. There is an elevated water storage 
tank that is not used. The tank is no longer used for storage because of water quality issues 
involving bacteria and concerns with the tanks structural integrity. The tank is currently used 
as a cell phone tower and wifi transmission. 

5.1.7 Booster Pump Stations 

Due to relatively flat terrain of the City, there is only one pressure zone in the water 
distribution system. Booster pump stations are therefore not needed to convey flow from 
lower pressure zones to higher pressure zones. The only pumps in the water system are 
the well pumps and booster pumps at the four storage tanks to pump water from the tanks 
into the distribution system. The well pump characteristics are summarized in Table 5.2, 
whereas the booster pumps characteristics are summarized below: 

• Golden Heights Booster Station - three 75 horse power (HP) booster pumps and 
two 40 HP booster pumps; 

•  Kost Road Booster Station - four 75 HP booster pumps; and  

• Industrial Park Booster Station - two 75 HP booster pumps equipped with variable 
frequency drives (VFD) and two 75 HP booster pumps with fixed speed drives. 
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Table 5.2 Water Supply Wells 
Water Distribution System Master Plan 
City of Galt 

Well No. Well Name Location Horse Power 
Capacity 

Status (gpm) (mgd) 
8 Meadowview  Meadow View Park 75 750 1.08 (Note 1) 

9 Emerald Oak 245 Emerald Oak Dr. 125 800 1.15 Standby 

10 Simmerhorn   N/A N/A N/A (Note 2) 

11 Creekside 1000 Chisholm Trail 100 1,250 1.80 Active 

13 Quail Hollow  375 Elm Ave. 125 700 1.01 Active 

14 Gateway 809 Crystal Way 150 1,500 2.16 Active 

15 Fumasi 251 Sasha Rose Way 150 1,500 2.16 Active 

16 Carillion 1018 Di Maggio Way 150 1,200 1.73 Active 

17 Golden Heights 905 Golden Heights Dr. 150 1,200 1.73 Active 

18 River Oaks 849 Carillion Blvd. 200 1,500 2.16 Active 

19 Industrial Park 50 Live Oak Ave 200 1,360 1.96 Active 

20 Monterey Bay  1025 Lake Park Avenue 200 1,815 2.61 (Note 3) 

   Total: 12,825 18.47  

   Firm(4): 11,010 15.86  
Notes: 
1.  Meadowview Well not connected to water distribution system. Used exclusively to irrigate Meadowview Park. Not included in total or firm 

capacity 
2.  Simmerhorn Well not connected to water distribution system. Used exclusively for maintenance of Caltrans right-of-way. Not included in 

total or firm capacity. 
3.  Monterey Bay Well has not been approved for use by CDPH as of April 2009. CDPH approval expected by summer 2009. 
4. Excludes Monterey Bay Well. Firm capacity is defined as the capacity with the largest well out of service. 
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5.2 DISTRIBUTION SYSTEM HYDRAULIC MODEL 
Hydraulic network analysis is a powerful tool used in all aspects of water distribution 
planning, facility sizing, operation, management, emergency response, system reliability 
analysis, fire flow capacity evaluation, as well as water quality simulations. The City's 
hydraulic model was developed to evaluate the adequacy of the existing distribution system 
and for planning future facilities and pipelines. 

5.2.1 Data Collection and Validation 

Data necessary for the development of the hydraulic model was collected from the City’s 
Public Works, engineering and operations staff. The data included AutoCAD drawings, as 
well as available record drawings, and well information. 

The data validation process included a review by City staff of the facilities included in the 
hydraulic model. City staff comments were compared to existing AutoCAD and 
development drawings, and used to update the developed computer hydraulic model. 
System operational data were collected from City staff familiar with the day-to-day operation 
of the water system. 

5.2.2 Elements of the Hydraulic Model 

The City's hydraulic model combines information on the physical and operational 
characteristics of the water system, and performs calculations to solve a series of 
mathematical equations to simulate flows in pipes and pressures at nodes. Elements 
comprising the computer modeling process include defining pipes and nodes, and 
allocating water demands. Skeletonizing is the process by which water networks are 
stripped of pipelines not considered essential for the intended analysis purpose. 

In the City’s case, an effort was made to digitize a majority of the existing distribution 
pipelines, including pipes that are 4-inches in diameter and smaller. The model excluded 
the water laterals that serve individual residents and businesses, as these are not 
necessary for master planning work. Figure 5.1 is a graphical representation of the City’s 
water distribution hydraulic model. 

5.2.2.1 

Computer modeling requires gathering detailed numerical information on the physical 
characteristics of the modeled water system, such as pipe sizes (diameters), lengths, and 
general system geometry. 

Pipes and Nodes 

Pipe and node components represent the physical elements describing the water network. 
A node represents a location in the network where a demand can be applied or water can 
be supplied to the system, while a pipe segment represents the actual transmission or 
distribution pipe. 
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5.2.2.2 

Tank and reservoir components are used to represent above ground storage tanks, 
reservoirs, water treatment plant supplies, or the groundwater aquifer. The specified 
dimensions and storage type determine the functionality of this component. 

Tanks and Reservoirs 

5.2.2.3 

Pump components are used to represent booster station pumps or well pumps. System 
pumps were modeled with their system controls as provided from record drawings (if 
available). All pumps were modeled with design-point pump curves based on data provided 
by City staff. 

Pumps 

5.2.2.4 

When required, valve components are used to represent pressure-reducing valves (PRVs), 
flow control valves (FCVs), or pressure sustaining valves (PSVs). These types of valves are 
not in the City’s distribution system and therefore not in the model. The model did include a 
Float Valve (FLV) on the inlet pipe to the Kost reservoir. This FLV gradually closes 
(increase the resistance of the inlet pipe) as the water level in the tank rises. Gate valves 
and other types of isolation valves that do not impact system pressures or flows were not 
included in the model. 

Valves 

5.2.2.5 

Allocation of water demands to appropriate nodes in the hydraulic model was accomplished 
in several steps that included an analysis of Citywide land use distribution and review of 
historical water production records. For existing demands, water service areas tributary to 
junction nodes were delineated and the resulting demand was calculated by applying water 
demand factors to the tributary area. The resulting water demands matched the 2007 
average day demand (ADD). Variations to the ADD, such as maximum day demand (MDD) 
were also developed by creating separate demand sets to simulate high demand 
conditions. The diurnal curves presented previously were also input in the hydraulic model 
to conduct 24-hour extended period simulations (EPS). 

Demand Allocation 

Allocation of future water demands followed a similar procedure as the allocation of existing 
water demands. 

5.3 HYDRAULIC MODEL CALIBRATION 
The model calibration consisted of two parts, a macro calibration and a fire flow (hydrant) 
test calibration. This section describes both of the calibration steps. 

5.3.1 Macro Calibration 

The initial calibration process consisted of a macro calibration. Carollo ran the model under 
existing demand conditions and made the necessary adjustments in order for the model to 
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forecast pressures measured in the distribution system and to make sure that the reservoirs 
were replenishing following peak hour demands. Adjustments to the model match operation 
data included modifications of pipeline connectivity, operational controls, ground elevations, 
and pump curves. 

The macro calibration process included executing the following steps to ensure that the 
model produces reasonable results. 

5.3.1.1 

Carollo used the connectivity features of the hydraulic modeling software to verify the 
connectivity of the transmission and distribution mains within the distribution system. Proper 
connectivity verifies that there are no interruptions in the pipe connections. Possible issues 
found using the connectivity locators were reviewed on a case-by-case basis to determine 
whether adjustments needed to be made to the connectivity of the model. The model output 
reports on headloss (ft/kft) and velocity (ft/s) were also used to locate possible connectivity 
issues that required adjustment. 

Transmission Main Connectivity 

5.3.1.2 

The City provided Carollo with estimates of typical pressures throughout the distribution 
system. The macro calibration compared the model output to these typical pressures. This 
process allowed Carollo to locate errors in facility size (pipe diameters and pump capacity), 
ground elevations, connectivity, and operational controls. 

System Pressures 

5.3.1.3 

Hydraulic model results for each well pump were compared to pump data provided by the 
City. This comparison was used to verify that the facility attributes entered into the model, 
such as pump power, groundwater depth, and the pump curves, matched the model results 
and City operations staff field observations. 

Pump Performance Data 

5.3.2 Fire Flow Field Testing 

The primary purpose of fire flow field-testing is to calibrate the model, estimate roughness 
coefficients, and verify the model’s ability to accurately represent the distribution system. 
Fire flow tests, conducted in 2007 by the Insurance Service Office (ISO), were used to 
develop a calibrated hydraulic model by closely matching water model pressures to field 
measured pressures under similar demand and system boundary conditions. Model 
calibration is typically achieved by modifying a pipeline’s roughness coefficient, although 
other parameters may be adjusted as calibration results are generated. 

Hazen-Williams roughness coefficients, or C-factors, for pipelines have industry accepted 
values based on pipeline material, diameter, and age. Characteristics specific to the City’s 
distribution system such as water quality, temperature, construction methodologies, and 
material suppliers may result in roughness coefficients that differ from the typical range. 
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Fire flow calibration is used to refine the initial roughness coefficient estimate and reflects 
the conditions of the City’s distribution system. For example, older pipes tend to experience 
tuberculation, which increases headloss and reduces pressure. Tuberculation is caused by 
a buildup of scale deposits inside the pipeline, which restricts water flow and results in 
lower water pressure. The C-factors in the model for these pipelines would be adjusted to 
simulate greater headloss and lower pressure. 

During average demand conditions, flows are low and the roughness of a pipe causes a 
relatively small impact on the pressures of a distribution system. However, as the flows 
increase during high demand days, velocities within pipelines increase and the roughness 
of a pipe contributes to more head loss and lower pressures. Fire flow tests are useful for 
assessing a pipelines roughness coefficient because they generate a high velocity in the 
pipe. The high velocity causes a significant drop in pressure, which can be used to estimate 
a pipeline’s roughness coefficient. 

Typically, static pressure measurements are collected under normal demand conditions. 
Next, a hydrant is opened to release a large amount of flow and to cause a significant 
headloss or pressure drop. The ISO conducted several hydrant tests that stressed the 
City’s distribution system by creating a difference in pressure between the point of hydrant 
flow and neighboring hydrants. Adjustments to a pipeline’s roughness coefficient were 
made until the model’s predicted pressures reasonably matched field measured pressures 
within an acceptable tolerance. The roughness coefficients were adjusted only within an 
acceptable range for a given pipe material and age. If a modeled pipe was unable to match 
the calibration results without deviation from the acceptable range of roughness 
coefficients, then there may be cause for further investigation of a previously unknown field 
condition. Examples of such conditions that typically arise during hydraulic model 
calibration include closed, partially closed or malfunctioning valves, extreme corrosion 
within pipelines, pipeline connectivity and size. These conditions were not found in the 
City’s hydraulic model and the model predicted results matched the field measured 
pressures. 
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Chapter 6 

CAPACITY EVALUATION AND PROPOSED IMPROVEMENTS 
This chapter presents the results of the capacity evaluation of the water supply, 
distribution, and storage facilities. The chapter also presents improvements to mitigate 
existing system deficiencies and for servicing future growth. These improvements are 
recommended based on the system’s technical requirements, cost effectiveness, and 
operational reliability. 

6.1 SUPPLY CAPACITY 
The additional water supply requirements for the City of Galt (City) under existing and 
future demand conditions were determined by comparing the available water supplies 
with the projected water demands. The supply requirements under the following 
conditions are described below: 

• Largest well out of service 

• Fire flow conditions 

• Power outage 

• Emergency condition 

The recommended supply capacity improvements are then provided to mitigate supply 
deficiencies. 

6.1.1 Largest Well Out of Service 

The water supply requirements to meet maximum day demand (MDD) with the largest 
well out of service are presented in Table 6.1. The largest single supply source through 
year 2030 is assumed to be the  Monterey Bay well (Well No. 20),which has a capacity 
of 2.6 mgd. As shown in Table 6.1, in 2008 the system’s firm capacity (capacity with Well 
No. 20 out of service) was greater than the MDD. Therefore, no immediate increase in 
firm capacity was needed. However, there are plans to replace Emerald Oak (Well No. 
9) in the near future, therefore, a new replacement well (Well No. 21) is proposed in 
2009. In total, twelve new 2 million gallons per day (mgd) wells are needed prior to year 
2030 to meet the projected MDD. This includes replacing Emerald Oak (Well No. 9) and 
Creekside (Well No. 11), which have failed louver well screens, with Well No. 21 by 
2010. Wells No. 22 and No. 23 will also be required in 2010 to meet the projected 
increase in MDD. After 2010, it is projected that a new well will be required roughly once 
every other year through 2030. Due to the difficulty in accurately predicting growth on an 
annual basis, the implementation schedule shown should be confirmed by future 
demand data collected going forward. Adjustments to the implementation schedule 
should be made to match increases or decreases in the pace of development and the 
increase in demand. 
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Table 6.1 Well Supply Requirements - Largest Well Out of Service 
Water Distribution System Master Plan 
City of Galt 

Year 

Maximum 
Day 

Demand 
(mgd) 

Firm 
Capacity 

(1) 

(mgd) 

Well 
Capacity 
Increase 

(mgd) 
New Well 
Number 

Firm 
Capacity 
Upgrade 

(mgd) 

Total 
Well 

Supply 
Capacity 

(mgd) 

2007 13.8 15.9   15.9 18.5 

2008 14.8 15.9   15.9 18.5 

2009 15.9 14.8(2) 2 21 16.8 19.4 

2010 16.9 15.0(2) 4 22&23 19.0 21.6 

2011 18.0 19.0   19.0 21.6 

2012 19.1 19.0 2 24 21.0 23.6 

2013 20.2 21.0 2 25 23.0 25.6 

2014 21.4 23.0   23.0 25.6 

2015 22.6 23.0 2 26 25.0 27.6 

2016 23.5 25.0   25.0 27.6 

2017 24.4 25.0 2 27 27.0 29.6 

2018 25.3 27.0   27.0 29.6 

2019 26.2 27.0   27.0 29.6 

2020 27.1 27.0 2 28 29.0 31.6 

2021 28.1 29.0   29.0 31.6 

2022 29.1 29.0 2 29 31.0 33.6 

2023 30.1 31.0   31.0 33.6 

2024 31.2 31.0 2 30 33.0 35.6 

2025 32.2 33.0   33.0 35.6 

2026 33.1 33.0 2 31 35.0 37.6 

2027 34.1 35.0   35.0 37.6 

2028 35.0 35.0 2 32 37.0 39.6 

2029 36.0 37.0   37.0 39.6 

2030 36.8 37.0   37.0 39.6 
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Table 6.1 Well Supply Requirements - Largest Well Out of Service 
Water Distribution System Master Plan 
City of Galt 

Year 

Maximum 
Day 

Demand 
(mgd) 

Firm 
Capacity 

(1) 

(mgd) 

Well 
Capacity 
Increase 

(mgd) 
New Well 
Number 

Firm 
Capacity 
Upgrade 

(mgd) 

Total 
Well 

Supply 
Capacity 

(mgd) 
Notes: 
1. Capacity with Well No. 20 (Monterey Bay) out of service. Well No. 20 capacity is 

2.6 mgd. 
2. Includes replacing Wells No. 9 (Emerald Oak) (1.15 mgd) and No. 11 (Creekside) 

(1.80 mgd) with Well No. 21. These supply projections assume that Emerald Oak 
is replaced in 2009 and Creekside in 2010. 

Figure 6.1 illustrates the information from Table 6.1 in graph form. Although Table 6.1 
estimates the year that new wells will come on-line, Figure 6.1 illustrates the possible 
range of years that wells will be installed. A range is provided since it is difficult to predict 
the specific year that a new well is required, since actual demand will vary from the 
General Plan growth projections. 

6.1.2 Fire Flow 

The City’s existing and future storage reservoirs will meet fire flow requirements. There 
is no need to install additional wells to meet fire flow requirements. 

6.1.3 Emergency Supply 

The City’s water distribution system must be capable of meeting system demands during 
emergency situations, such as prolonged electrical service interruptions. As noted in 
Chapter 3, emergency supply will be provided through a combination of wells and 
storage to meet 50 percent of the MDD. 

Currently, the Industrial Park facilities and the Golden Heights booster pumps are 
equipped with auxiliary power. The City’s current storage capacity and the Industrial 
Park well can meet the City’s existing emergency supply needs. No additional 
generators are needed to meet existing emergency supply. To address the future 
deficiencies, it is recommended that emergency generators be installed at selected City 
wells so that the combined supply and storage capacity is sufficient to meet 50 percent 
of future MDD (in addition to the operational and fire storage requirements). Generators 
should be installed at Fumasi (Well No. 15), Golden Heights (Well No. 17), and future 
Well No. 21. In total, six new generators will be required prior to 2030. This assumes that 
each new generator, except for those installed at Fumasi and Golden Heights, will serve 
a 2.0 mgd supply well. This also assumes the construction of two new, 3.0 MG storage 
reservoirs (Section 6.2). 
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Figure 6.1
Increase in Demand and Supply

Water Distribution System Master Plan
City of Galt

Wells No. 21 - 26 installed (1) Wells No. 27 and 28 
installed

Wells No. 29 - 30 
installed

Wells No. 31 and 32 
installed

Phase 1 Phase 2 Phase 3 Phase 4

Notes:
1.* Well 21 replaces existing Emerald Oak and Creekside Wells
2.  Assumes Monterey Bay Well (2.6 mgd) out of service.

(2)
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6.1.4 Water Treatment Plants 

City Staff has indicated that future wells will be drilled deeper than current wells in order 
to explore whether the water quality at deeper depths will be sufficient to avoid the need 
for costly treatment of groundwater. However, it is currently not known whether this 
approach will be sufficient to meet groundwater quality standards. Therefore, this Master 
Plan assumes that all future wells will be connected to water treatment plants distributed 
throughout the system. Prior to 2030, it is projected that the three existing water 
treatment plants will need to be expanded, and three new water treatment plants will 
need to be constructed. In lieu of building a treatment system at each well, each future 
water treatment plant is sized and located to treat groundwater pumped from three to 
four groundwater wells. This approach is currently used for Monterey Bay and Golden 
Heights wells feeding one treatment system, and Carillion and River Oaks are also 
treated by a common system. 

6.1.5 Supply Recommendations 

Based on the analysis of the demands and supply conditions previously discussed, the 
following water supply improvements are recommended: 

• Install new groundwater wells to meet future demands and to replace Emerald Oak 
and Creekside wells. Twelve new wells are required through the year 2030. 
Potential well locations are shown in Figure 6.2. The locations shown are 
conceptual but the goal was to locate them near a treatment plant and to space 
them at least 1,500 feet apart. The different color illustrations for the wells in 
Figure 6.2 signify the timeframe that the wells should be installed, and correspond 
to the timeframe in which new wells are projected to come online. The phase in the 
figure is consistent with the implementation schedule in Table 6.1. 

• The City should install emergency generators at selected well sites to prepare for 
potential service interruptions caused by power outages. 

• Expand the capacity of three existing water treatment plants and construct three 
new water treatment plants prior to 2030. Possible water treatment plant locations 
are shown in Figure 6.2 and are conceptual. 

• It is assumed that the City will rehabilitate two existing wells in the future to 
modernize aging infrastructure. 

6.2 STORAGE TANKS 
The City currently has two, 3 million gallon (MG) storage reservoirs and two 1.5 MG 
storage reservoirs for a total of 9 MG of storage. These reservoirs provide the City with 
operational equalization storage to meet PHDs, fire flow storage (3,000 gpm fire flow for 
three hours), and a portion of the needed emergency storage.  
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Table 6.2 Storage Capacity Requirements 
Water Distribution System Master Plan 
City of Galt 

Year 

Maximum 
Day 

Demand 
(mgd) 

Storage Criteria Storage Capacity Increase 
Operational 

Equalization Storage, 
25 Percent of MDD + 

(MG) 

Fire flow Storage, 
3,000 gpm for 3 hrs. + 

(MG) 

Emergency Storage, 
50 percent of MDD 

(MG) 

Required 
= Storage(2) 

(MG) 

Initial Storage 
Capacity 

(MG) 

Wells with 
Backup Power(3) 

(mgd) 

Tank Storage 
Capacity Increase 

(MG) 

Increase in Wells with 
Backup Power(4) 

(mgd) 

Total Storage 
Capacity(5)  

(MG) 

2007(1) 13.8 3.5 0.54 6.9 10.8 9.0 2.0   11.0 

2008 14.8 3.7 0.54 7.4 11.7 9.0 2.0   11.0 

2009 15.9 4.0 0.54 7.9 12.4 9.0 2.0  2.0 13.0 

2010 16.9 4.2 0.54 8.5 13.2 9.0 4.0  1.7 14.7 

2011 18.0 4.5 0.54 9.0 14.0 9.0 5.7   14.7 

2012 19.1 4.8 0.54 9.6 14.9 9.0 5.7 3.0  17.7 

2013 20.2 5.1 0.54 10.1 15.7 12.0 5.7   17.7 

2014 21.4 5.4 0.54 10.7 16.6 12.0 5.7   17.7 

2015 22.6 5.7 0.54 11.3 17.5 12.0 5.7  2.2 19.9 

2016 23.5 5.9 0.54 11.7 18.1 12.0 7.9   19.9 

2017 24.4 6.1 0.54 12.2 18.8 12.0 7.9  2.0 21.9 

2018 25.3 6.3 0.54 12.6 19.5 12.0 9.9   21.9 

2019 26.2 6.5 0.54 13.1 20.2 12.0 9.9   21.9 

2020(2) 27.1 6.8 0.54 13.6 20.9 12.0 9.9  2.0 23.9 

2021 28.1 7.0 0.54 14.1 21.6 12.0 11.9   23.9 

2022 29.1 7.3 0.54 14.5 22.4 12.0 11.9   23.9 

2023 30.1 7.5 0.54 15.1 23.1 12.0 11.9   23.9 

2024 31.2 7.8 0.54 15.6 23.9 12.0 11.9  2.0 25.9 

2025 32.2 8.1 0.54 16.1 24.7 12.0 13.9   25.9 

2026 33.1 8.3 0.54 16.6 25.4 12.0 13.9   25.9 

2027 34.1 8.5 0.54 17.0 26.1 12.0 13.9 3.0  28.9 

2028 35.0 8.8 0.54 17.5 26.8 15.0 13.9   28.9 

2029 36.0 9.0 0.54 18.0 27.5 15.0 13.9   28.9 

2030 36.8 9.2 0.54 18.5 28.3 15.0 13.9   28.9 
Note: 
1. Existing storage capacity is 9 MG made up of two 3.0 MG storage reservoirs and two 1.5 MG storage reservoirs. 
2. Required storage is summation of Operational Equalization, Fire Flow, and Emergency. 
3. Wells with backup power are counted towards the Total Storage Capacity. Currently only the Industrial Park well has backup power. 
4. Assumes existing Golden Heights well will receive backup power in 2010. Fumasi will receive backup power in 2015. 
5. Includes available storage in tanks and wells with backup emergency power. 
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The storage capacity criteria are defined in Chapter 3. Operational equalization storage 
was defined as 25 percent of the MDD. Emergency storage was defined as 50 percent 
of the MDD, and will be met through a combination of wells with auxiliary power and 
reservoir storage. As the City’s MDD increases annually, so does the required storage. 

The required storage through build-out of the General Plan boundary is calculated in 
Table 6.2. As shown in Table 6.2, the City’s existing storage reservoirs are sufficient to 
meet the existing operational equalization, fire flow, and the emergency storage 
requirements. However, there is an opportunity to plan for and add backup power supply 
to the new well planned at the Kost Tank site to fully meet near term future 
requirements. In lieu of building new tanks to provide 100 percent of emergency storage, 
projected future deficiencies will be mitigated by adding emergency generators at 
selected wells. Relying on existing wells for emergency storage is a cost effective 
approach to reducing the number of future reservoirs. After backup power is added to 
the Golden Heights well in 2010, four additional wells will need backup power, and two 
new storage reservoirs will be needed. This assumes that future storage reservoirs will 
be 3 MG in total capacity per site, similar to the existing reservoirs, and that emergency 
generators will be installed on selected future wells with capacities of 2 mgd each. 

Similar to Figure 6.1, Figure 6.3 illustrates the required increase in storage capacity 
through 2030. The figure shows the step increase in storage capacity with the 
installation of the new storage reservoir or emergency generator. Possible locations for 
the proposed reservoirs are conceptual and shown on Figure 6.2. The goal was to locate 
one storage tank adjacent to the Carillion treatment plant on a City-owned parcel sized 
for two, 1.5 MG above ground tanks, and the second north of Twin Cities Road. Proper 
operation of the reservoirs will be necessary to reduce water age and water quality 
issues such as disinfection by-products. The phasing illustrated in the figure is consistent 
with the implementation schedule shown in Table 6.2. 

6.3 BOOSTER PUMP STATIONS 
The proposed storage reservoirs will require the installation of booster pump stations. 
Therefore, two new booster pump stations are recommended in this Master Plan. 
Although the booster pump stations are not shown on Figure 6.2, they are a necessary 
component to return stored water to the distribution system. Pump station design 
capacities will be determined during the planning and design phase. A possible 
configuration for future booster pump stations would be similar to the Industrial Park 
pump station which includes four 75 hp pumps, two of which are on VFDs and two are 
fixed speed. This Master Plan assumes that all future booster pump stations will be 
equipped with backup power. 

 



Existing Storage Capacity = 11.0 MG
(Includes 9.0 MG of Storage Volume and 2.0 mgd of Well Capacity w/ Backup Power)

                            3.0 MG Tank  Installed

              

                           2.2 mgd Backup Power Installed at Fumasi Well

                                 2.0 mgd Backup Power Installed

                   

Notes:
1.* Includes available storage in tanks and wells with backup emergency power
2.  Projected volume of the City's storage tanks
3.  Assumes backup power installed on four future wells and two existing wells.
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6.4 PIPELINES 
This Master Plan recommends approximately 38 miles of new transmission mains and 
raw water pipelines to serve future users and approximately 2.5 miles of existing pipeline 
replacement to correct existing deficiencies. Potable water mains to serve specific future 
developments, generally defined as lines 10-inch diameter and smaller, are excluded 
from this CIP. 

6.4.1 Existing System Improvements 

It is recommended that the City replace some of the small diameter pipelines in the 
downtown area and in some of the more mature neighborhoods in the City. These small 
diameter pipes are unable to deliver water at sufficient rates to meet the fire flow 
pressure requirements. It is also recommended that new pipelines be installed, mainly in 
the downtown area, to improve system pressures during fire flows. 

Fire flows were simulated in conjunction with the MDD to measure the capability of the 
distribution system to respond to hypothetical fires. Although fire flow simulations were 
tun at multiple locations in the City, only one hypothetical fire was applied during a single 
model simulation, and the magnitude of the fire flow varied depending on the 
predominant land use density or intensity. For example, 3,000 gpm for three hours was 
simulated in commercial and industrial areas. The fire flow was reduced to 1,500 gpm for 
two hours for residential areas. This approach is standard for master planning work for a 
City the size of Galt with a single pressure zone. Running more than one fire flow per 
simulation is unnecessary and would result in unwarranted improvements. 

There are also new pipelines that are recommended for the existing system to improve 
connectivity. Figure 6.2 illustrates the existing system improvements necessary to meet 
the fire flow pressure criteria. The pipeline replacement projects intended to improve fire 
flow pressure requirements are high priority projects. These projects are illustrated as 
blue pipelines in Figure 6.2 and are labeled as Phase 1 projects, which suggest that they 
would be the first projects implemented for the water system. New pipelines needed to 
improve existing system pressures and connectivity is illustrated as red pipelines in 
Figure 6.2 and is also labeled as Phase 1 projects. 

6.4.2 Future System Improvements 

Future system pipeline improvements are needed to serve currently undeveloped areas. 
The proposed pipelines fall in the 12- to 16-inch diameter range and were assembled in 
a “grid” to extend potable water service to the Master Plan study boundary and generally 
follow the arterial and collector streets presented in the General Plan. The final 
alignment of the proposed pipelines will be established as new developments come 
online. However, the overall outcome should be a distribution system network that is 
generally consistent with the alignments presented in this Master Plan. 
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6.4.3 Water Main Replacement 

In addition to the pipeline improvements recommended to mitigate capacity deficiencies, 
this Master Plan includes costs associated with the City’s water main condition 
assessment and replacement program. The water main replacement program removes 
older pipes that may be corroded or encrusted with mineral deposits, and replaces them 
with new pipes. This program will improve distribution of water and could improve water 
quality by removing corroded pipes. These older water mains are located throughout the 
City and are not shown in Figure 6.2. 

This Master Plan assumes that the City will replace approximately 50,000 feet of older 
water mains through 2030, which accounts for roughly 10 percent of the existing system. 
On an annual basis, this equates to approximately one-half mile of water main 
replacements per year. The City should also consider an asset management/condition 
assessment program to identify which pipes need to be replaced and establish a 
schedule for replacement, as well as assess the pipe condition. This effort is beyond the 
scope of this Master Plan. 

6.4.4 Raw Water Pipelines 

This Master Plan assumes that water treatment plants will be necessary to treat raw 
groundwater pumped from all future wells. City staff expressed a preference to 
consolidate treatment facilities to serve multiple wells and reduce O&M efforts. For this 
reason, pipeline improvements are included to convey raw water from the future well 
sites to its appropriate water treatment plant site for treatment prior to its injection into 
the distribution system. This is similar to the Monterey Bay and River Oaks well 
operations. It was assumed that the proposed raw water pipelines would follow the same 
alignment as the “grid” network in the area. 

6.5 RECOMMENDED IMPROVEMENTS 
Based on the evaluation criteria discussed in Chapter 3, the hydraulic model was used 
to further evaluate the capacity of the existing distribution system. The hydraulic model 
evaluation consisted of 24-hour simulations during normal operations of MDD conditions, 
which also includes PHD conditions. 

Figure 6.2 provides a graphical illustration of the improvements recommended to 
mitigate capacity deficiencies in the existing water system and planned improvements to 
meet future demand as identified by the hydraulic analysis. Each development project 
will need further site-specific or project level engineering analysis and proposed 
solutions to be consistent with the overall infrastructure approach in this Master Plan. 
The improvements are summarized in Table 6.3 with a cross-referenced number 
system. The columns used in Table 6.3 refer to the following: 



Table 6.3  Proposed Water Distribution System Improvements
Water Distribution System Master Plan
City of Galt

Project Length/Size Capital Improvement Phasing

Figure Type of Description/ Description / Ex. Size/ New Size/ Replace/ Phase 1 Phase 2 Phase 3 Phase 4
No. Improvement Street Limits Diam. Diam. New Length 2009-2015 2016-2020 2021-2025 2026-2030

(in) (in) (ft)

Existing System Improvements

Pipelines

P-1 Pipe 6th Street/7th Street Alley and B Street A St to C St and 4th/5th St Alley to 6th/7th St Alley 4/8 10 Replace/New 1,500 Phase 1

P-2 Pipe E Street 4th/5th Street Alley to Church Street 4 10 Replace/New 1,000 Phase 1

P-3 Pipe 4th Street E Street to F Street - 12 New 400 Phase 1

P-4 Pipe A Street Camellia Way to Crystal Way - 10 New 1,100 Phase 1

P-5 Pipe Church Street/Joy Drive F Street to 350' south of H Street 6 12 Replace/New 1,350 Phase 1

P-6 Pipe G Street and 4th Street/5th Street Alley F Street to Church Street 4/6 8 Replace 1,100 Phase 1

P-7 Pipe 3rd Street C Street to D Street - 12 New 450 Phase 1

P-8 Pipe 3rd Street D Street to F Street 4 12 Replace 800 Phase 1

P-9 Pipe Chabolla Avenue Caroline Avenue to 350' north of Caroline Avenue 2 8 Replace 350 Phase 1

P-10 Pipe McFarland Street A Street to 1,500' north of A Street 4 8 Replace 1,500 Phase 1

P-11 Pipe A Street McFarland Street to 4th Street 6 12 Replace 300 Phase 1

P-11A Pipe/Casing A Street UPRR Crossing - 12/24 Replace 200 Phase 1

P-12 Pipe Poplar Street UPRR to 450' west of Oak Avenue 6 8 Replace 400 Phase 1

P-13 Pipe Park Avenue Terrace Lane to End of Cul-de-Sac 6 8 Replace 450 Phase 1

P-14 Pipe Brodiewest Court Replace Pipelines in Cul-de-Sacs 4 8 Replace 300 Phase 1

P-15 Pipe Kost Road Creekside Way to Meadowview Drive - 12 New 550 Phase 1

P-16 Pipe C Street Connect 10" and 12" Pipeline at UPRR Crossing - 12 New 100 Phase 1

P-16A Pipe/Casing C Street UPRR Crossing - 12/24 New 100 Phase 1

- Pipe Various Locations Water Main Replacement Program. Average size is 10". 10 10 Replace 50,000 Phase 1 Phase 2 Phase 3 Phase 4

Groundwater Wells

W-21 Supply Well(2) Wilder Way Near Kost Road (Replaces the Emerald Oak (Well 9) and - 1,400 gpm New - Phase 1

Supply Well(2) Various Locations Rehabilitate existing wells. various 1,400 gpm New - Phase 2 Phase 4

Water Treatment Plants

WTP-1 Water Treatment Carillion Boulevard Golden Heights WTP 1,815 gpm 3,015 gpm Upgrade - Phase 1

WTP-2 Water Treatment McFarland Street Industrial Park WTP 1,360 gpm 4,160 gpm Upgrade - Phase 1

WTP-3 Water Treatment Kost Road Future WTP for Future Wells 21, 23, and 24 - 4,200 gpm New - Phase 1

Future System Improvements

Pipelines

P-17 Pipe McFarland Street Future Well 22 to Industrial Park WTP - 14 New 2,200 Phase 1

P-18 Pipe Norbury Way Extension South of Elk Hills Drive to north of Vintage Oak Avenue - 12 New 2,000 Phase 1

P-19 Pipe South of Elk Hills Drive Norbury Way Extension to Marengo Road - 12 New 750 Phase 1

P-20 Pipe Marengo Road South of Lake Park Avenue to north of Walnut Avenue - 12 New 1,150 Phase 1

P-21 Pipe Marengo Road South of Elk Hills Drive to south of UPRR - 12 New 1,350 Phase 1

P-21A Pipe/Casing Marengo Road UPRR Crossing - 12/24 New 200 Phase 1

P-22 Pipe North of UPRR East of Carillion Boulevard to Marengo Road - 12 New 1,300 Phase 1
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Water Distribution System Master Plan
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Project Length/Size Capital Improvement Phasing

Figure Type of Description/ Description / Ex. Size/ New Size/ Replace/ Phase 1 Phase 2 Phase 3 Phase 4
No. Improvement Street Limits Diam. Diam. New Length 2009-2015 2016-2020 2021-2025 2026-2030
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P-23 Pipe Amador Avenue/Cedar Flat Avenue Colson Way to Nathaniel Avenue - 12 New 1,550 Phase 1

P-24 Pipe Simmerhorn Road/Carillion Boulevard East of Highway 99 to south of Vauxhall Avenue - 12 New 4,200 Phase 1

P-25 Pipe Carillion Boulevard South of DiMaggio Way to south of Vauxhall Avenue - 14 New 2,350 Phase 1

P-26 Pipe Carillion Boulevard Extension Simmerhorn Road to North of Boessow Road - 12 New 1,900 Phase 1

P-27 Pipe McFarland Street Elm Avenue to south of Live Oak Road - 16 New 3,300 Phase 1

P-28 Pipe Pringle Road McFarland Street to Industrial Drive - 16 New 1,000 Phase 1

P-29 Pipe Industrial Drive\Live Oak Avenue North of Pringle Avenue to east of McFarland Street - 14 New 2,850 Phase 1

P-30 Pipe Marengo Road/Boessow Road North of Crystal Way to Boessow Road - 12 New 3,350 Phase 1

P-31 Pipe West of Marengo Road North of Crystal Way to Boessow Road - 16 New 1,950 Phase 1

P-32 Pipe Creekstone Way Trade Post Trail to south of Glendale Avenue - 12 New 2,650 Phase 1

P-33 Pipe Joy Drive South of H Street to Kost Road - 12 New 2,200 Phase 1

P-34 Pipe Undeveloped/Kost Road New Hope Road to Tudor Street -/6 12 New/Replace 4,450 Phase 1

P-35 Pipe Kost Road Future Well 23 to Future Kost WTP - 14 New 3,500 Phase 1

P-36 Pipe Kost Road East of UPRR to Meadowview Drive - 14 New 2,750 Phase 1

P-37 Pipe West of Steiner Road/North of Simmerhorn Road Simmerhorn Road to West of Steiner Road - 16 New 2,700 Phase 2

P-38 Pipe West of Steiner Road Simmerhorn Road to Est of Steiner Road - 12 New 1,650 Phase 2

P-39 Pipe Marengo Road North of Boessow Road to south of Vauxhall Avenue - 12 New 2,800 Phase 2

P-40 Pipe Simmerhorn Road Marengo Road to Carillion Boulevard - 12 New 1,250 Phase 2

P-41 Pipe North of Boessow Road East of Highway 99 to Marengo Road - 12 New 2,900 Phase 2

P-42 Pipe Crystal Way Boessow Road to Simmerhorn Road - 12 New 2,500 Phase 2

P-43 Pipe Palm Avenue\East of Palm Avenue Simmerhorn Road to South of Simmerhorn Road - 12 New 2,500 Phase 2

P-44 Pipe Walnut Avenue Emerald Vista Drive to west of Highway 99 - 12 New 1,100 Phase 2

P-44A Pipe/Casing Walnut Avenue Highway 99 Crossing - 12/24 New 500 Phase 2

P-45 Pipe Live Oak Road/Industrial Drive Walnut Avenue to McFarland Street - 16 New 4,050 Phase 2

P-46 Pipe Walnut Avenue/McFarland Street West of Highway 99 to Live Oak Road - 16 New 5,400 Phase 2

P-47 Pipe West of Stockton Boulevard\South of Walnut Avenue Live Oak Avenue to South of Walnut Avenue - 16 New 2,550 Phase 2

P-48 Pipe Twin Cities Road Marengo Road to Cherokee Lane - 12 New 5,400 Phase 2

P-49 Pipe South of Twin Cities Road Marengo Road to West of Cherokee Lane - 12 New 4,300 Phase 2

P-50 Pipe Walnut Avenue/North of Walnut Avenue Marengo Road to Cherokee Lane - 12 New 5,500 Phase 2

P-51 Pipe Cherokee Lane Twin Cities Road to south of Twin Cities Road - 12 New 1,900 Phase 2

P-52 Pipe West of Cherokee Lane Twin Cities Road to south of Twin Cities Road - 12 New 1,300 Phase 2

P-53 Pipe South of Twin Cities Road/west of Cherokee Lane South of Twin Cities Road to Amador Avenue - 12 New 2,850 Phase 2

P-54 Pipe North of Amador Avenue/Amador Avenue Marengo Road to East of Margeno Road - 12 New 3,000 Phase 2

P-55 Pipe West of Cherokee Lane Amador Avenue to South of Amador Avenue - 12 New 2,650 Phase 2

P-55A Pipe/Casing West of Cherokee Lane UPRR Crossing - 12/24 New 200 Phase 2

P-56 Pipe West of Cherokee Lane North of Simmerhorn Road to south of Amador Avenue - 16 New 2,000 Phase 2

P-56A Pipe/Casing West of Cherokee Lane Crossing Under Drainage Channel - 16/30 New 200 Phase 2

P-57 Pipe South of Amador Avenue Marengo Road to West of Cherokee Lane - 12 New 2,700 Phase 2
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P-58 Pipe Vauxhall Avenue Marengo Road to west of Cherokee Lane - 12 New 2,700 Phase 2

P-59 Pipe Marengo Road\Amador Avenue South of Elk Hills Drive to south of DiMaggio Way - 14 New 2,400 Phase 2

P-60 Pipe West of Cherokee Lane South of Amador to North of Simmerhorn Road - 14 New 1,950 Phase 2

P-60A Pipe/Casing West of Cherokee Lane Crossing Under Drainage Channel - 14/30 New 200 Phase 2

P-61 Pipe Cherokee Lane South of Twin Cities Road to Quiggle Road - 12 New 3,300 Phase 3

P-61A Pipe/Casing Cherokee Lane UPRR Crossing - 12/24 New 200 Phase 3

P-61B Pipe/Casing Cherokee Lane Crossing Under Drainage Channel - 12/24 New 200 Phase 3

P-62 Pipe Cherokee Lane Quiggle Road to Simmerhorn Road - 12 New 5,350 Phase 3

P-62A Pipe/Casing Cherokee Lane Crossing Under Drainage Channel - 12/24 New 200 Phase 3

P-63 Pipe Cherokee Lane/Boessow Road Simmerhorn Road to West of Cherokee Lane - 12 New 5,400 Phase 3

P-64 Pipe South of Amador Avenue West of Cherokee Lane to Cherokee Lane - 12 New 2,200 Phase 3

P-65 Pipe North of Vauxhall Avenue West of Cherokee Lane to Cherokee Lane - 12 New 2,600 Phase 3

P-66 Pipe North of Simmerhorn Road West of Cherokee Lane to Cherokee Lane - 12 New 2,600 Phase 3

P-67 Pipe East of Marengo Road Simmerhorn Road to North of Simmerhorn Road - 12 New 2,100 Phase 3

P-68 Pipe East of Marengo Road Simmerhorn Road to Boessow Road - 12 New 2,650 Phase 3

P-69 Pipe Simmerhorn Road Marengo Road to west of Cherokee Lane - 12 New 2,700 Phase 3

P-70 Pipe Boessow Road Marengo Road to west of Cherokee Lane - 12 New 2,650 Phase 3

P-71 Pipe West of Cherokee Lane North of Simmerhorn Road to south of Amador Avenue - 14 New 2,450 Phase 3

P-72 Pipe McFarland Street Spring Street to Walnut Avenue - 16 New 1,400 Phase 3

P-73 Pipe Spring Street Highway 99 to McFarland Street - 12 New 2,800 Phase 3

P-74 Pipe Stockton Boulevard/east of Stockton Boulevard Spring Street to Walnut Avenue - 16 New 1,550 Phase 3

P-75 Pipe Bergeron Road Twin Cities Road to north of Twin Cities Road - 16 New 1,650 Phase 3

P-76 Pipe North of Twin Cities Road Twin Cities Road to Bergeron Road - 12 New 4,100 Phase 3

P-77 Pipe North of Twin Cities Road Highway 99 to Bergeron Road - 12 New 2,100 Phase 3

P-78 Pipe Eastside of Highway 99 Twin Cities Road to north of Twin Cities Road - 12 New 2,450 Phase 3

P-79 Pipe Twin Cities Road West of Bergeron Road to Eastside of Highway 99 16 New 350 Phase 3

P-80 Pipe South of Mingo Road to north of Mingo Road Bergeron Road/East of Highway 99 - 16 New 4,450 Phase 4

P-81 Pipe East of Stockton Boulevard South of Mingo Road to north of Twin Cities Road - 12 New 1,450 Phase 4

P-82 Pipe Twin Cities Road Highway 99 Crossing to East of UPRR - 16 New 1,600 Phase 4

P-82A Pipe/Casing Twin Cities Road Highway 99 Crossing - 16/30 New 500 Phase 4

P-83 Pipe Eastside of Union Pacific Railroad Twin Cities Road to Mingo Road - 16 New 4,400 Phase 4

P-84 Pipe Westside of Highway 99 Twin Cities Road to north of Mingo Road - 12 New 5,250 Phase 4

P-85 Pipe North of Twin Cities Road Highway 99 to East of UPRR - 16 New 1,100 Phase 4

P-86 Pipe Eastside of Highway 99 South of Mingo Road to Mingo Road - 12 New 3,000 Phase 4

P-87 Pipe North of Mingo Road Highway 99 to East of Highway 99/north of Mingo Road - 12 New 2,650 Phase 4

P-88 Pipe Eastside of Highway 99 Mingo Road to north of Mingo Road - 12 New 1,800 Phase 4

P-89 Pipe North of Mingo Road East of Highway 99 to Westside of 99 - 16 New 950 Phase 4

P-89A Pipe/Casing North of Mingo Road Highway 99 Crossing - 16/30 New 200 Phase 4

P-90 Pipe North of Mingo Road Highway 99 to East of UPRR - 16 New 2,700 Phase 4
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P-91 Pipe Eastside of Union Pacific Railroad Mingo Road to north of Mingo Road - 16 New 2,500 Phase 4

P-92 Pipe Mingo Road Highway 99 to East of UPRR - 12 New 1,100 Phase 4

P-93 Pipe Bergeron Road North of Twin Cities Road to South of Mingo Road - 14 New 1,850 Phase 4

P-94 Pipe Bergeron Road\North of Twin Cities Road North of Twin Cities Road to South of McKenzie Road - 14 New 2,493 Phase 4

Storage Tanks and Booster Pumps

T-1 Storage Tank Di Maggio Way East of Carillion Blvd - 3 MG New - Phase 1

T-2 Storage Tank Bergeron Road North of Twin Cities Road - 3 MG New - Phase 4

Land Acquisition - 2 acres New - Phase 4

Groundwater Wells

W-22 Supply Well(2) McFarland Street South of Walnut Avenue - 1,400 gpm New - Phase 1

Land Acquisition 0.25 acres New - Phase 1

W-23 Supply Well(2) East of Tradespost Trail East of Existing Creekside Well (Well 11) - 1,400 gpm New - Phase 1

Land Acquisition 0.25 acres New - Phase 1

W-24 Supply Well(2) Kost Road Near Meadowview Drive - 1,400 gpm New - Phase 1

Land Acquisition 0.25 acres New - Phase 1

W-25 Supply Well(2) Industrial Drive South of Live Oak Avenue - 1,400 gpm New - Phase 1

Land Acquisition 0.25 acres New - Phase 1

W-26 Supply Well(2) Carillion Boulevard South of Vauxhall Avenue - 1,400 gpm New - Phase 1

Land Acquisition 0.25 acres New - Phase 1

W-27 Supply Well(2) Marengo Road South of Elk Hills Drive - 1,400 gpm New - Phase 2

Land Acquisition 0.25 acres New - Phase 2

W-28 Supply Well(2) West of Cherokee Lane South of UPRR - 1,400 gpm New - Phase 2

Land Acquisition 0.25 acres New - Phase 2

W-29 Supply Well(2) West of Cherokee Lane Simmerhorn Road - 1,400 gpm New - Phase 3

Land Acquisition 0.25 acres New - Phase 3

W-30 Supply Well(2) West of Cherokee Lane North of Simmerhorn Road - 1,400 gpm New - Phase 3

Land Acquisition 0.25 acres New - Phase 3

W-31 Supply Well(2) Bergeron Road North of Twin Cities Road - 1,400 gpm New - Phase 4

Land Acquisition 0.25 acres New - Phase 4

W-32 Supply Well(2) West of McKenzie Road North of Twin Cities Road - 1,400 gpm New - Phase 4

Land Acquisition 0.25 acres New - Phase 4

W-33 Supply Well(2) South of Mingo Road Bergeron Road Extension - 1,400 gpm New - Phase 4

Land Acquisition 0.25 acres New - Phase 4

Water Treatment Plants

WTP-4 Water Treatment Carillion Boulevard Carillion WTP 2,700 gpm 5,500 gpm Upgrade - Phase 1

WTP-5 Water Treatment West of Cherokee Lane Future WTP for Future Wells 28, 29, and 30. - 4,200 gpm New - Phase 2

Land Acquisition 0.50 acres New - Phase 2

WTP-6 Water Treatment Bergeron Road Future WTP for Future Wells 31, 32, and 33. - 4,200 gpm New - Phase 4

Land Acquisition 0.50 acres New - Phase 4
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Backup Power at Wells

G-1 Backup Generator Kost Road Backup power at Future Well 21 - 1 LS New - Phase 1

G-2 Backup Generator West of Fumasi Drive Backup Power at Existing Fumasi Well - 1 LS New - Phase 1

G-3 Backup Generator Carillion Boulevard Backup Power at Existing Golden Heights Well - 1 LS New - Phase 1

G-4 Backup Generator Marengo Road Backup power at Future Well 27 - 1 LS New - Phase 2

G-5 Backup Generator West of Cherokee Lane Backup power at Future Well 28 - 1 LS New - Phase 2

G-6 Backup Generator West of Cherokee Lane Backup power at Future Well 30 - 1 LS New - Phase 3

Notes:
1. Proposed casings size and carrier pipe size.
2. Final location of future groundwater wells and storage tanks to be determined.
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• Figure Number: Assigned number that corresponds to the Proposed 
Improvements Table. This is an alphanumeric number that starts with one letter 
indicating the type of improvement P= Pipe, T = Tank, W = Well and continues 
with a number. 

• Type of improvement: Storage tanks, wells, pipelines, jacked steel casings, and 
water treatment. 

• Street Description: Street in which the improvement is proposed. 

• Limits: Description of the beginning and end of a proposed pipeline project. 

• Ex. Size/Diameter: This is the size of the existing pipeline/facility. It represents the 
diameter of the existing pipelines (in inches), the size of the storage reservoirs (in 
MG), and the size of the wells (in gpm). 

• New Size/Diameter: This is the size of the proposed improvement. It represents 
the diameter of the proposed pipelines (in inches), the size of the storage tanks (in 
MG), and the size of the wells (in gpm). 

• Additionally, for jacked steel casings, the size of the casing as well as the carrier 
pipe are indicated (in inches). 

• Length: Estimated length of the proposed improvement (in feet). It should be noted 
that the length estimates do not account for re-routing the alignment to avoid 
unknown conditions. 

6.5.1 Existing Versus Future Improvements 

An existing deficiency is one where the existing facility’s capacity is insufficient to meet 
the planning criteria (e.g. pipeline upgrades required to meet fire flow criteria) for existing 
users. If a project was proposed to correct an existing deficiency, then existing users 
were assigned 100 percent of the project’s benefit, and therefore, 100 percent of the 
costs. 

Most of the proposed improvements are required to serve future users. The existing 
wells are nearing their available capacity. Continued growth will trigger the construction 
of new facilities to support this growth. Future users were assigned 100 percent of the 
future project’s benefit and 100 percent of the costs. 

Most projects were assigned 100 percent to existing or future users. Exceptions were 
pipeline improvement numbers P-15 and water treatment plant improvement numbers 
WTP-2 and WTP-3. For water treatment plant improvement numbers WTP-2 and 
WTP-3, future user benefit was determined based on the percentage of additional 
treatment capacity required to serve future growth. More information on the breakdown 
in cost split between existing and future users and whether a proposed improvement is 
intended to correct an existing deficiency, to serve a future user, or both is provided in 
Table 7.3. 
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6.6 PROJECT PRIORITIZATION 
The proposed projects provide the City with a list of improvements that will correct 
capacity deficiencies in the distribution system that could occur during a fire flow event 
and from deficiencies caused by increased demand from future growth. When fully 
implemented, the capital projects will enhance the distribution of water during maximum 
demand conditions to existing and future users, and meet the planning criteria. 

Prioritizing the required capital improvements for the City’s water distribution system is 
an important aspect of this Master Plan. The improvement projects were prioritized 
based on the following factors: 

• Addressing the most capacity deficient pipelines that are undersized for fire flow 
demand conditions received the highest priority. 

• Increasing supply capacity to serve future users 

• Increasing storage capacity to serve future users  

• Building the distribution and transmission pipelines necessary to serve future users 

The existing system improvements were proposed primarily to provide sufficient water 
pressure in the downtown area during a fire. 

Future development will require the construction of new pipelines, wells, and storage 
tanks to serve new users. Proposed improvements within areas identified for early 
development were assigned a higher priority. The actual implementation of the 
improvements serving future users depends on the pace of development. The priorities 
presented below are estimates based on available information provided by the City. 
Changes in the City’s planning assumptions or growth projections could increase or 
decrease the priority of each improvement. 

The projects shown in Figure 6.2 are color coded according to phase, which reflects their 
priority. Table 6.3 indicates the phasing timeframe for each capital project. 

6.6.1 Existing System Improvement Prioritization 

The existing system improvements required to meet fire flow criteria were assigned the 
highest priority. These improvements include the downtown pipeline 
replacement/upgrade projects. The following projects ranked highest and are grouped as 
Phase 1 priority in Table 6.3. Phase 1 projects scheduled for implementation between 
2009 and 2015 include: 

• Pipelines: P-1 through P-8, P-10, P-11, and P-15. Required to meet fire flow 
pressure criteria. 

• Well: W-21. Required to meet MDD and replaces lower performing existing wells. 

• Water Treatment Plants: WTP-1 through WTP-3. Required to meet water quality 
standards. 
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The highest priority projects should be implemented between 2009 and 2012, and the 
remainder between 2012 and 2015. Projects P-9, P-12 through P-14, and P-16 are also 
high priority because they are intended to improve fire flow pressures, but these are 
assumed to be implemented between 2012 and 2015. 

The water main replacement program would be an on-going project that would be 
implemented in all phases. The water well rehabilitation project assumes a well is 
upgraded once every ten years. 

6.6.2 Future System Improvement Prioritization 

The implementation of distribution system improvements that serve future growth will 
depend on the City’s pace of development and selection of areas to be served with 
urban infrastructure. The City provided guidance on future development and phasing of 
infrastructure to serve future users. Based on this input, the projects were grouped into 
the following timeframes: 

• Years 2009 through 2015 

• Years 2016 through 2020 

• Years 2021 through 2025 

• Years 2026 through 2030 

6.6.2.1 

The high priority future system improvements are those required to serve anticipated 
growth from 2009 through 2015. The majority of these improvements are distribution 
pipelines, but they also include wells, backup generators, a storage reservoir, and a 
water treatment plant and associated raw water pipelines. Wells No. 22 through 26 (five 
new wells total) are necessary to meet projected MDD through year 2015. 

Phase 1 Projects (2009-2015) 

As shown in Table 6.3 and illustrated in Figure 6.2, there are several pipeline 
improvements that fall into the Phase 1 category and are considered high priority 
distribution pipeline improvements. The highest priority pipeline projects that serve new 
users include P-17, P-21, P-24, P-25, P-29, P-32, P-33, P-35, and P-36. In addition, all 
future Phase 1 well, tank, and water treatment plant improvement projects are 
considered high priority. 

6.6.2.2 

The long-term development dependant priority future system improvements are those 
required to serve anticipated growth from 2016 and beyond. Wells No. 27 through 32 are 
necessary between years 2016 and 2030 to meet projected MDD. One new 3.0 MG 
storage reservoir with booster pumps, two water treatment plants and associated raw 
water pipelines, and three backup generators will be needed between 2016 and 2030. 

Phase 2 through 4 Projects (2016 and beyond) 
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6.7 RURAL RESIDENTIAL DEVELOPMENT 
Up to this point, one of the assumptions in the Master Plan is that Rural Residential 
designated lands are not anticipated to be annexed into the City limits during the 
timeframe of the 2030 General Plan. Therefore, water demands imparted onto the 
system from existing and future customers within this land use were not accounted in the 
analysis. A question was raised about the impacts that extending service to rural 
customers would have on the proposed system. The following discussion addresses this 
question. 

6.7.1 Rural Residential Demand 

The first step in assessing the impacts on the water system was calculating the increase 
in water demand from rural residential customers. Without knowledge on the average lot 
size, types of homes and landscaping patterns on rural land near Galt, we relied on Low 
Density Residential demand patterns to estimate an appropriate demand coefficient for 
Rural Residential land use. Assuming that rural demands per dwelling unit would be 
similar to or slightly greater than low density residential demands per dwelling unit, a 
reasonable demand coefficient for Rural Residential could range from 360 to 425 gallons 
per day per acre (gpda). Since the Rural Residential density is 0.5 dwelling units per 
acre (per the General Plan), the resulting demand is 720 to 850 gallons per day per 
dwelling unit (gpd/du). The low end of this range is similar to the City’s historical 
production per service connection (Table 4.2 2005 UWMP). The high end of this range is 
likely a conservative estimate since demands would probably decrease following the 
installation of meters. However, for the purpose of this discussion and quantifying the 
impacts to storage and supply, we assumed a demand coefficient of 425 gpda. 

There are approximately 1,236 net acres (excluding public right-of-way) of Rural 
Residential land within the General Plan boundary and outside the 100-year floodplain. 
Therefore, the total average day demand (ADD) from Rural Residential equals 
approximately 0.53 mgd. The corresponding maximum day demand (MDD) and peak 
hour demand (PHD) are 1.31 and 1.84 mgd, respectively. 

6.7.2 Rural Residential Supply, Storage, and Treatment 

A new water supply well would be necessary to meet the MDD from rural customers. In 
lieu of building additional storage to increase the City’s operational and emergency 
storage capacity, we recommend adding backup power to the new well. The auxiliary 
power would increase the City’s total storage capacity (tank storage + wells with backup 
power) sufficiently to meet the operational, fire, and emergency storage criteria. 

The new well would also be connected to one of the water treatment plants. Since the 
majority of Rural Residential is located west of the railroad, we assumed that the well 
would be installed near the Industrial Park water treatment plant. The treatment capacity 
would need to be increased by approximately 1,400 gallons per minute (gpm). 
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6.7.3 Rural Residential Distribution and Raw Water Pipeline 

The future system improvements discussed previously would be extended to rural 
residential customers. The proposed transmission mains would be 12-inch diameter 
pipelines, laid out in a “grid,” and would extend to the General Plan boundary as shown 
in Figure 6.4. Even though rural customers represent a relatively small increase in 
demand when compared to the rest of the City, since they are spread apart, a costly 
network of pipes would be needed to deliver potable water and to provide the residential 
fire flow with adequate pressure. A raw water pipeline would also be necessary to 
connect the new supply well to the Industrial Park water treatment plant. 

A significant amount of water facilities are needed to serve the rural customers within the 
Master Plan study boundary. The capital costs for these improvements are presented in 
Table 6.4. The total CIP cost to serve rural customers is approximately $16.3 million. 
The total number of connections served will depend on the density of development, 
which is described in the General Plan as ranging from 0 to 0.5 dwelling units per acres 
for Rural Residential. Since Rural Residential designated lands are not anticipated to be 
annexed in to the City limits during the timeframe of the 2030 General Plan, the CIP 
costs are not included in the totals discussed in Chapter 7. 
 

Table 6.4 Rural Residential CIP 
Water Distribution System Master Plan 
City of Galt 

Facility Cost ($)(1) 

Pipelines  $10,643,000 
Wells  $2,173,000 

Generator  $189,000 

Treatment  $3,276,000 
Total  $16,281,000 
Notes
(1) See Chapter 7 for an explanation of unit costs and contingencies. 

: 

6.8 OPPORTUNITIES FOR OFF-PEAK PUMPING 
The Sacramento Municipal Utility District (SMUD) provides electrical service to the City’s 
water facilities. SMUD currently has the following four rate schedules for its commercial 
and industrial customers, which includes City facilities: 

• General Service Rate Schedule (GS) - this schedule is applicable to single or three 
phase service and for accounts with billing demands that do not exceed 300 kW 
for three or more consecutive months. 
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• Time-of-Use Commercial Rate Schedule (GS-TOU3) - this schedule is mandatory 
for single or three phase service and for accounts whose monthly billing demand is 
300-499 kW for three consecutive months. This schedule is optional for customers 
currently billed on Rate Schedule GS. 

• Medium General Service Time-of-Use Rate Schedule (GS-TOU2) - this schedule 
is mandatory for single or three phase service and for accounts whose monthly 
billing demand is 500 - 999 kW for three consecutive months. 

• Large General Service Time-of-Use Rate Schedule (GS-TOU1) - this schedule is 
mandatory for single or three phase service and for accounts whose monthly 
billing demand is 1,000 kW or over for three consecutive months during the 
proceeding 12 months. 

Detailed information on these rate schedules is included in Appendix B. 

Most of the City’s existing water facilities use less than 300 kW and are covered under 
the GS rate schedule. One exception is the Industrial Park water facilities. These 
facilities currently use more than 300 kW and are covered by the GS-TOU3 rate 
schedule. Since most of the water facilities use less than 300 kW, they are covered 
under the GS rate schedule. The City could choose to be served under the GS-TOU3 
rate schedule during low demand winter months. However, as demands increase in the 
spring, transfers out of Time-of-Use rate schedules may not be made more than one 
time in a 4-month period. Following this transfer, customers cannot return to Time-of-
Use service for 12 months. This essentially eliminates the possibility of seasonal Time-
of-Use billing. 

City staff has indicated that during periods of high demand (typically May through 
September), all operating wells run for the majority of the day, and during hot summer 
months, they run the entire day. As a result, no wells should be placed on the Time-of-
Use rate schedule during the summer months. Also, since transfers out of the GS-TOU3 
rate schedule to the GS rate schedule are allowed only once in a 4-month period and 
because customers cannot return to Time-of-Use for 12 months, a winter Time-of-Use 
strategy or implementation of a system wide Time-of-Use operational strategy is 
currently not a feasible option for reducing power costs. 

In order to implement a system wide Time-of-Use operational strategy, additional supply 
and storage capacity will need to be added to the water system, at a significant capital 
cost to the City. The savings associated with the implementation of a Time-of-Use 
strategy are not expected to offset the additional cost associated with the construction of 
new wells and storage reservoirs. However, by implementing the improvement projects 
recommended in the report, there will likely be periods of time in which the City will have 
excess storage capacity (see Figure 6.3). When excess storage capacity is available, 
the City may reconsider the possibility of implementing Time-of-Use strategies on a 
short-term basis to minimize operational costs. 
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The City should also work to minimize the use of existing and future City facilities that 
are required by SMUD to be on a Time-of-Use rate schedule (e.g. Industrial Park well 
and treatment plant) during low and normal demand periods. One possible approach for 
accomplishing this is to operate the Industrial Park well and treatment plant during off-
peak hours only during low demand periods or when feasible, allowing the Industrial 
Park storage reservoir to draw down during peak hours and fill back up during off-peak 
hours. Peak hours are defined in the SMUD rate schedules (Appendix B) and vary 
depending on the day of the week and season. 

Although a Time-of-Use strategy is not currently used by the City or considered feasible 
on a system-wide basis, the City still strives to operate the water distribution system 
facilities during average and low demand conditions in a manner that maximizes 
efficiency to the extent possible, including the use of variable frequency drives (VFDs) 
on pumps. 



FINAL - May 2010 7-1 
pw://Carollo/Documents/Client/CA/Galt/8100A00/Deliverables/Water/Ch07 (1) (FinalD) 

Chapter 7 

CAPITAL IMPROVEMENT PROJECTS 
This chapter presents the recommended capital improvement projects (CIP) for the City of 
Galt (City) water distribution system, a summary of the capital costs, and a basic 
assessment of the possible financial impact on individual existing and future users. This 
chapter is organized to assist the City in making finance decisions, and to plan the water 
system improvements through build-out of the 2030 General Plan (General Plan). The CIP 
is based on the evaluation of the City’s water distribution system, planning area, and land 
use, as detailed in the recommended projects described in the previous chapters. 

7.1 CAPITAL IMPROVEMENT PROJECT COSTS 
The capacity upgrades and new service projects set the foundation for the City’s water 
distribution system CIP. The cost estimates presented in this study are opinions developed 
from bid tabulations, cost curves, information obtained from previous studies, and Carollo 
Engineers, P.C.’s (Carollo) experience on other projects. The costs are based on an 
Engineering News Record Construction Cost Index (ENR CCI) 20-City Average of 8,534 
(March 2009). 

7.2 COST ESTIMATING ACCURACY 
The cost estimates presented in the CIP have been prepared for general master planning 
purposes and for guidance in project evaluation and implementation. Final costs of a project 
will depend on actual labor and material costs, competitive market conditions, final project 
scope, implementation schedule, and other variable factors such as: preliminary alignment 
generation, investigation of alternative routings, and detailed utility and topography surveys. 

The Association for the Advancement of Cost Engineering (AACE) defines an Order of 
Magnitude Estimate, deemed appropriate for master plan studies, as an approximate 
estimate made without detailed engineering data. It is normally expected that an estimate of 
this type would be accurate within plus 50 percent to minus 30 percent. This section 
presents the assumptions used in developing order of magnitude cost estimates for 
recommended facilities. 

7.3 CONSTRUCTION UNIT COSTS 
The construction costs are representative of water distribution system facilities under 
normal construction conditions and schedules. Costs have been estimated for public works 
construction, either as new construction in existing developed areas, or new construction in 
undeveloped areas. 
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7.3.1 Pipeline Unit Costs 

Water distribution system pipeline improvements range in size from 8-inches to 16-inches in 
diameter. Pipe casings up to 30-inches in diameter are included for major crossings (e.g. 
creeks, canals, highways, railroad) of the transmission mains. Pipeline unit costs are shown 
in Table 7.1. The construction cost estimates are based upon these unit costs. The unit 
costs are for “typical” field conditions with construction in stable soil. 

Construction of pipelines in undeveloped areas is anticipated cost less than those 
constructed in developed areas, such as downtown. The unit costs in Table 7.1 are 
discounted by 30 percent for pipelines that will be built in undeveloped areas. This discount 
is based on review of bid tabulations from recent projects that were constructed in 
developed and undeveloped areas. Pipelines built in undeveloped areas ranged from 30 to 
50 percent less than pipelines built in developed areas. 
 

Table 7.1 Pipeline Construction Unit Costs 
Water Distribution System Master Plan 
City of Galt 

Pipe Size 
(inches) 

Pipeline Unit Cost ($/Linear Foot) 
Schedule A 

(Developed Areas) 
Schedule B 

(Undeveloped Areas) 

8 88 62 

10 110 77 

12 132 93 

16 176 123 

20 200 140 

24 241 168 

Pipeline Casing for Major Crossings   

24 886 -- 

30 1,108 -- 
Note: 
1. ENR CCI 20 City average used for estimating (March 2009) = 8,534 

7.3.2 Storage Tank with Booster Pumps, Well, and Treatment Plant Costs 

Construction unit costs were developed for the storage tanks with booster pumps and 
groundwater supply wells, and water treatment plants. It was assumed that the treatment 
plants would remove arsenic, manganese, and iron to concentrations below regulatory 
action levels. The unit costs for these facilities are summarized in Table 7.2. The unit cost 
for the storage tank and booster pump station were based on completed projects of similar 
size. The unit cost ranged from a low of $0.64 per gallon to a high of $3.37 per gallon, with 
$1.35 per gallon representing a typical value. 
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The unit cost for the groundwater supply wells was based on recently bid projects for the 
City of Galt. For the Industrial Park and Monterey Bay wells, the construction cost to drill the 
well and install the equipment resulted in a unit cost of about $650,000 per 1 mgd of 
capacity. Well construction projects in other cities typically budget about $500,000 to 
$600,000 per 1 mgd, but Galt is anticipating that future wells may be much deeper than 
previously drilled wells, which will drive up the costs. 

The unit cost for the water treatment plant was based on recently completed treatment 
projects in the City of Galt and other Central Valley cities. Unit costs ranged from 
approximately $0.80 to $1.35 per gallon of treatment. For master planning purposes, $1.00 
per gallon of treatment provides a reasonable construction cost estimate. 

7.3.3 Land Acquisition Costs 

Acquisition of property, easements, and right-of-way (ROW) may be required for some of 
the recommended projects, but not all. Pipeline corridor or easements are assumed to be in 
public ROW. For this reason, the land acquisition cost for water pipelines was assumed to 
be zero. However, land acquisition may be required for well and storage tank sites. The 
land costs were assumed to equal $240,000 per acre. 
 

Table 7.2 Facility Construction Unit Costs 
Water Distribution System Master Plan 
City of Galt 

Facility Unit Cost 

Storage Tanks and Booster Pump Stations = $1.35 per gallon of storage 

Groundwater Supply Wells = $650,000 per 1 mgd of capacity 

Water Treatment Plant = $1.00 per gallon per day of treatment 
Note: 
1. ENR CCI 20 City average used for estimating (March 2009) = 8,534 

7.3.4 Backup Generator Costs 

This Master Plan recommends that backup power be added to selected existing and future 
groundwater wells. The cost to equip these wells with backup power was assumed to equal 
$120,000 per generator unit. The cost to equip future booster pump stations with 
generators is included in the unit cost to construct the tank and booster pump station 
(Section 7.3.2). 
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7.4 PROJECT COSTS AND CONTINGENCIES 

7.4.1 Baseline Construction Cost 

This is the total estimated construction cost, in dollars, of the proposed improvement. 
Pipeline, storage tank and booster pump station, wells, and treatment plant Baseline 
Construction Costs were developed using the following criteria: 

• Pipeline: Calculated by multiplying the estimated length by the unit cost. 

• Storage Tank/Booster Pump Station: Calculated by multiplying the tank volume by 
the unit cost. 

• Groundwater Supply Well: Calculated by multiplying the well capacity in mgd by the 
unit cost. 

• Treatment Plant: Calculated by multiplying the treatment capacity in gallons per day 
by the unit cost. 

7.4.2 Estimated Construction Cost 

Contingency costs must be reviewed on a case-by-case basis because they will vary 
considerably with each project. Consequently, it is appropriate to allow for uncertainties 
associated with the preliminary layout of a project. Such factors as unexpected construction 
conditions, the need for unforeseen mechanical items, and variations in final quantities are 
a few of the items that can increase project costs for which it is wise to make allowances in 
preliminary estimates. To assist the City in making financial decisions for these future 
construction projects, contingency costs will be added to the planning budget as 
percentages of the total construction cost, divided into two categories: Estimated 
Construction Cost and Capital Improvement Cost. 

Since knowledge about site-specific conditions of each proposed project is limited at the 
master planning stage, a 25 percent contingency was applied to the Baseline Construction 
Cost to account for unforeseen events and unknown conditions. A 25 percent contingency 
to account for unknown site conditions such as poor soils, unforeseen conditions, 
environmental mitigations, and other unknowns is typical for master planning projects. The 
Estimated Construction Cost for the proposed distribution system improvement consists of 
the Baseline Construction Cost plus the 25 percent construction contingency. 

7.4.3 Capital Improvement Cost 

Other project construction contingency costs are divided into three subcategories, totaling 
30 percent: 10 percent engineering, 10 percent construction phase professional services, 
and 10 percent project administration. Engineering services associated with new facilities 
include preliminary investigations and reports, ROW acquisition, foundation explorations, 
preparation of drawings and specifications during construction, surveying and staking, 
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sampling of testing material, and start-up services. For this study, engineering costs are 
assumed to equal 10 percent of the Estimated Construction Cost. 

Construction phase professional services covers such items as construction management, 
engineering services, materials testing, and inspection during construction. The cost of 
these items can also vary, but for the purpose of this study, it is assumed that construction 
phase professional services expenses will equal approximately 10 percent of the Estimated 
Construction Cost. 

Finally, there are project administration costs, which cover such items as legal fees, 
environmental/CEQA compliance requirements, financing expenses, administrative costs, 
and interest during construction. The cost of these items can also vary, but for the purpose 
of this Master Plan, it is assumed that project administration costs will equal 10 percent of 
the Estimated Construction Cost. 

The Capital Improvement Cost is the total of the Estimated Construction Cost (including 
contingency) plus the other costs discussed in the previous paragraphs. 

As shown in the following sample calculation of the Capital Improvement Cost, the total cost 
of all project construction contingencies (construction, engineering services, construction 
management, and project administration) is 62.5 percent of the Baseline Construction Cost. 
Note that contingencies were not applied to land acquisition costs. Calculation of the 62.5 
percent is the overall mark-up on the baseline construction cost to arrive at the capital 
improvement cost. It is not an additional contingency. 

Example: 

Baseline Construction Cost $1,000,000 
Construction Contingency (25%) 250,000 
Estimated Construction Cost 1,250,000 
Engineering Cost (10%) 125,000 
Construction Management (10%) 125,000 
Project Administration (10%) 125,000 

A summary of the capital project costs is presented in Table 7.3. This table identifies the 
projects, provides a brief description of the project, identifies facility size (e.g. pipe diameter 
and length), and the capital improvement cost. The table also shows the probable phase in 
which the project would be implemented. The implementation timeframe was based on the 
priority of each project to correct existing deficiencies or to serve future users. 

Capital Improvement Cost $1,625,000 

7.5 CAPITAL IMPROVEMENT IMPLEMENTATION 
As discussed in Chapter 6, the CIPs are prioritized based on their urgency to mitigate 
existing deficiencies and for servicing anticipated growth. It is recommended that 
improvements to mitigate existing deficiencies be constructed as soon as possible. The 
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deficiencies in the future system have a significant total capital cost that is best distributed 
based on the order in which the City develops. 

The implementation phases are separated into 5-year increments, except for the first 
phase, which runs from 2009 through 2015. Each project is itemized by phase in Table 7.3 
and a summary by phase is provided in Table 7.4. The phasing for the tank and well 
upgrades was determined by comparing the forecast demand with the available supply and 
storage capacity. The need for new pipelines was based on the City’s projection for 
extending urban services to new developments. 

7.6 EXISTING VERSUS FUTURE USER COST SHARE 
The improvements proposed in this Master Plan either benefit existing users, or are 
required to service new development and future users. Some of the projects provide benefit 
to both existing and future users. An opinion of benefit to future users, based on preliminary 
project information, was included in Table 7.3. It was assumed that projects intended to 
correct existing deficiencies provide no benefit to future users, and would be required 
regardless of future development. It was also assumed that future users would benefit 
entirely from the construction of facilities necessary to serve future development. 

A breakdown in existing and future user cost share of the proposed projects by phase is 
summarized in Table 7.4. Table 7.5 summarizes the breakdown in cost for the different 
facility categories (e.g. pipelines, wells, etc.). Pipelines and treatment costs make up nearly 
70 percent of the total project costs. 

7.7 COST OF SERVICE 
The existing and future user capital costs discussed above were used to determine a cost 
of service to existing rate payers and future customer connections. The following is not a 
rate study, fee program, or development impact fee analysis. It is a simplified assessment 
of the costs that the City might need to recover from existing rate payers and future 
development to pay for the proposed Master Plan projects. This analysis serves only to 
assist the City in determining whether a rate or development impact fee increase might be 
needed to finance the proposed CIPs. This Master Plan analysis is simply a high level 
calculation that provides the potential order of magnitude assessment and brackets the 
possible costs. A more detailed rate/development impact study should be conducted to 
determine the magnitude of a possible increase to fund the proposed CIPs. 

 



Table 7.3  Capital Improvement Projects
Water Distribution System Master Plan
City of Galt

Project Length/Size and Cost Capital Improvement Phasing Reimbursement Category
Pipeline Capital Future

Figure Type of Description/ Description / Cost Ex. Size/ New Size/ Replace/ Improvement Phase 1 Phase 2 Phase 3 Phase 4 Users Existing Future
No. Improvement Street Limits Schedule Diam. Diam. New Length Cost(2),(3) 2009-2015 2016-2020 2021-2025 2026-2030 Benefit Improvements Improvements

(A or B) (in) (in) (ft) ($) ($) ($) ($) ($) (%) ($) ($)

Existing System Improvements

Pipelines

P-1 Pipe 6th Street/7th Street Alley and B Street A St to C St and 4th/5th St Alley to 6th/7th St Alley A 4/8 10 Replace/New 1,500 268,000$             268,000$        0% 268,000$            -$                        

P-2 Pipe E Street 4th/5th Street Alley to Church Street A 4 10 Replace/New 1,000 179,000$             179,000$        0% 179,000$            -$                        

P-3 Pipe 4th Street E Street to F Street A - 12 New 400 86,000$               86,000$          0% 86,000$              -$                        

P-4 Pipe A Street Camellia Way to Crystal Way A - 10 New 1,100 197,000$             197,000$        0% 197,000$            -$                        

P-5 Pipe Church Street/Joy Drive F Street to 350' south of H Street A 6 12 Replace/New 1,350 291,000$             291,000$        0% 291,000$            -$                        

P-6 Pipe G Street and 4th Street/5th Street Alley F Street to Church Street A 4/6 8 Replace 1,100 158,000$             158,000$        0% 158,000$            -$                        

P-7 Pipe 3rd Street C Street to D Street A - 12 New 450 98,000$               98,000$          0% 98,000$              -$                        

P-8 Pipe 3rd Street D Street to F Street A 4 12 Replace 800 172,000$             172,000$        0% 172,000$            -$                        

P-9 Pipe Chabolla Avenue Caroline Avenue to 350' north of Caroline Avenue A 2 8 Replace 350 50,000$               50,000$          0% 50,000$              -$                        

P-10 Pipe McFarland Street A Street to 1,500' north of A Street A 4 8 Replace 1,500 215,000$             215,000$        0% 215,000$            -$                        

P-11 Pipe A Street McFarland Street to 4th Street A 6 12 Replace 300 65,000$               65,000$          0% 65,000$              -$                        

P-11A Pipe/Casing A Street UPRR Crossing A - 12/24 Replace 200 288,000$             288,000$        0% 288,000$            -$                        

P-12 Pipe Poplar Street UPRR to 450' west of Oak Avenue A 6 8 Replace 400 57,000$               57,000$          0% 57,000$              -$                        

P-13 Pipe Park Avenue Terrace Lane to End of Cul-de-Sac A 6 8 Replace 450 65,000$               65,000$          0% 65,000$              -$                        

P-14 Pipe Brodiewest Court Replace Pipelines in Cul-de-Sacs A 4 8 Replace 300 42,000$               42,000$          0% 42,000$              -$                        

P-15 Pipe Kost Road Creekside Way to Meadowview Drive A - 12 New 550 119,000$             119,000$        55% 54,000$              65,000$              

P-16 Pipe C Street Connect 10" and 12" Pipeline at UPRR Crossing A - 12 New 100 21,000$               21,000$          0% 21,000$              -$                        

P-16A Pipe/Casing C Street UPRR Crossing A - 12/24 New 100 145,000$             145,000$        0% 145,000$            -$                        

- Pipe Various Locations Water Main Replacement Program. Average size is 10". A 10 10 Replace 50,000 8,957,000$          2,849,000$     2,036,000$     2,036,000$     2,036,000$     0% 8,957,000$         -$                        

Groundwater Wells

W-21 Supply Well(4) Wilder Way Near Kost Road (Replaces Well 9 and Well 11) - - 1,400 gpm New - 2,113,000$          2,113,000$     0% 2,113,000$         -$                        

Supply Well(4) Various Locations Rehabilitate existing wells. - various 1,400 gpm New - 1,800,000$          900,000$        900,000$        0% 1,800,000$         -$                        

Water Treatment Plants

WTP-1 Water Treatment Carillion Boulevard Golden Heights WTP - 1,815 gpm 3,015 gpm Upgrade - 2,763,000$          2,763,000$     0% 2,763,000$         -$                        

WTP-2 Water Treatment McFarland Street Industrial Park WTP - 1,360 gpm 4,160 gpm Upgrade - 6,500,000$          6,500,000$     50% 3,250,000$         3,250,000$         

WTP-3 Water Treatment Kost Road Future WTP for Future Wells 21, 23, and 24 - - 4,200 gpm New - 9,750,000$          9,750,000$     67% 3,250,000$         6,500,000$         

Existing Improvements Subtotal 34,399,000$        26,491,000$   2,936,000$     2,036,000$     2,936,000$     24,584,000$       9,815,000$         

Future System Improvements

Pipelines

P-17 Pipe McFarland Street Future Well 22 to Industrial Park WTP A - 14 New 2,200 553,000$             553,000$        100% -$                        553,000$            

P-18 Pipe Norbury Way Extension South of Elk Hills Drive to north of Vintage Oak Avenue B - 12 New 2,000 301,000$             301,000$        100% -$                        301,000$            

P-19 Pipe South of Elk Hills Drive Norbury Way Extension to Marengo Road B - 12 New 750 112,000$             112,000$        100% -$                        112,000$            

P-20 Pipe Marengo Road South of Lake Park Avenue to north of Walnut Avenue A - 12 New 1,150 247,000$             247,000$        100% -$                        247,000$            

P-21 Pipe Marengo Road South of Elk Hills Drive to south of UPRR A - 12 New 1,350 291,000$             291,000$        100% -$                        291,000$            

P-21A Pipe/Casing Marengo Road UPRR Crossing A - 12/24 New 200 288,000$             288,000$        100% -$                        288,000$            

P-22 Pipe North of UPRR East of Carillion Boulevard to Marengo Road A - 12 New 1,300 280,000$             280,000$        100% -$                        280,000$            
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P-23 Pipe Amador Avenue/Cedar Flat Avenue Colson Way to Nathaniel Avenue A - 12 New 1,550 333,000$             333,000$        100% -$                        333,000$            

P-24 Pipe Simmerhorn Road/Carillion Boulevard East of Highway 99 to south of Vauxhall Avenue A - 12 New 4,200 904,000$             904,000$        100% -$                        904,000$            

P-25 Pipe Carillion Boulevard South of DiMaggio Way to south of Vauxhall Avenue A - 14 New 2,350 590,000$             590,000$        100% -$                        590,000$            

P-26 Pipe Carillion Boulevard Extension Simmerhorn Road to North of Boessow Road B - 12 New 1,900 286,000$             286,000$        100% -$                        286,000$            

P-27 Pipe McFarland Street Elm Avenue to south of Live Oak Road A - 16 New 3,300 946,000$             946,000$        100% -$                        946,000$            

P-28 Pipe Pringle Road McFarland Street to Industrial Drive A - 16 New 1,000 286,000$             286,000$        100% -$                        286,000$            

P-29 Pipe Industrial Drive\Live Oak Avenue North of Pringle Avenue to east of McFarland Street A - 14 New 2,850 715,000$             715,000$        100% -$                        715,000$            

P-30 Pipe Marengo Road/Boessow Road North of Crystal Way to Boessow Road B - 12 New 3,350 504,000$             504,000$        100% -$                        504,000$            

P-31 Pipe West of Marengo Road North of Crystal Way to Boessow Road B - 16 New 1,950 392,000$             392,000$        100% -$                        392,000$            

P-32 Pipe Creekstone Way Trade Post Trail to south of Glendale Avenue B - 12 New 2,650 398,000$             398,000$        100% -$                        398,000$            

P-33 Pipe Joy Drive South of H Street to Kost Road A - 12 New 2,200 473,000$             473,000$        100% -$                        473,000$            

P-34 Pipe Undeveloped/Kost Road New Hope Road to Tudor Street A -/6 12 New/Replace 4,450 957,000$             957,000$        100% -$                        957,000$            

P-35 Pipe Kost Road Future Well 23 to Future Kost WTP A - 14 New 3,500 878,000$             878,000$        100% -$                        878,000$            

P-36 Pipe Kost Road East of UPRR to Meadowview Drive A - 14 New 2,750 689,000$             689,000$        100% -$                        689,000$            

P-37 Pipe West of Steiner Road/North of Simmerhorn Road Simmerhorn Road to West of Steiner Road B - 16 New 2,700 541,000$             541,000$        100% -$                        541,000$            

P-38 Pipe West of Steiner Road Simmerhorn Road to Est of Steiner Road B - 12 New 1,650 249,000$             249,000$        100% -$                        249,000$            

P-39 Pipe Marengo Road North of Boessow Road to south of Vauxhall Avenue A - 12 New 2,800 601,000$             601,000$        100% -$                        601,000$            

P-40 Pipe Simmerhorn Road Marengo Road to Carillion Boulevard A - 12 New 1,250 268,000$             268,000$        100% -$                        268,000$            

P-41 Pipe North of Boessow Road East of Highway 99 to Marengo Road B - 12 New 2,900 437,000$             437,000$        100% -$                        437,000$            

P-42 Pipe Crystal Way Boessow Road to Simmerhorn Road B - 12 New 2,500 375,000$             375,000$        100% -$                        375,000$            

P-43 Pipe Palm Avenue\East of Palm Avenue Simmerhorn Road to South of Simmerhorn Road B - 12 New 2,500 375,000$             375,000$        100% -$                        375,000$            

P-44 Pipe Walnut Avenue Emerald Vista Drive to west of Highway 99 A - 12 New 1,100 237,000$             237,000$        100% -$                        237,000$            

P-44A Pipe/Casing Walnut Avenue Highway 99 Crossing A - 12/24 New 500 720,000$             720,000$        100% -$                        720,000$            

P-45 Pipe Live Oak Road/Industrial Drive Walnut Avenue to McFarland Street A - 16 New 4,050 1,160,000$          1,160,000$     100% -$                        1,160,000$         

P-46 Pipe Walnut Avenue/McFarland Street West of Highway 99 to Live Oak Road A - 16 New 5,400 1,547,000$          1,547,000$     100% -$                        1,547,000$         

P-47 Pipe West of Stockton Boulevard\South of Walnut Avenue Live Oak Avenue to South of Walnut Avenue A - 16 New 2,550 731,000$             731,000$        100% -$                        731,000$            

P-48 Pipe Twin Cities Road Marengo Road to Cherokee Lane A - 12 New 5,400 1,160,000$          1,160,000$     100% -$                        1,160,000$         

P-49 Pipe South of Twin Cities Road Marengo Road to West of Cherokee Lane B - 12 New 4,300 647,000$             647,000$        100% -$                        647,000$            

P-50 Pipe Walnut Avenue/North of Walnut Avenue Marengo Road to Cherokee Lane B - 12 New 5,500 827,000$             827,000$        100% -$                        827,000$            

P-51 Pipe Cherokee Lane Twin Cities Road to south of Twin Cities Road A - 12 New 1,900 408,000$             408,000$        100% -$                        408,000$            

P-52 Pipe West of Cherokee Lane Twin Cities Road to south of Twin Cities Road B - 12 New 1,300 195,000$             195,000$        100% -$                        195,000$            

P-53 Pipe South of Twin Cities Road/west of Cherokee Lane South of Twin Cities Road to Amador Avenue A - 12 New 2,850 613,000$             613,000$        100% -$                        613,000$            

P-54 Pipe North of Amador Avenue/Amador Avenue Marengo Road to East of Margeno Road A - 12 New 3,000 645,000$             645,000$        100% -$                        645,000$            

P-55 Pipe West of Cherokee Lane Amador Avenue to South of Amador Avenue B - 12 New 2,650 398,000$             398,000$        100% -$                        398,000$            

P-55A Pipe/Casing West of Cherokee Lane UPRR Crossing A - 12/24 New 200 288,000$             288,000$        100% -$                        288,000$            

P-56 Pipe West of Cherokee Lane North of Simmerhorn Road to south of Amador Avenue B - 16 New 2,000 401,000$             401,000$        100% -$                        401,000$            

P-56A Pipe/Casing West of Cherokee Lane Crossing Under Drainage Channel A - 16/30 New 200 361,000$             361,000$        100% -$                        361,000$            

P-57 Pipe South of Amador Avenue Marengo Road to West of Cherokee Lane B - 12 New 2,700 406,000$             406,000$        100% -$                        406,000$            
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P-58 Pipe Vauxhall Avenue Marengo Road to west of Cherokee Lane B - 12 New 2,700 406,000$             406,000$        100% -$                        406,000$            

P-59 Pipe Marengo Road\Amador Avenue South of Elk Hills Drive to south of DiMaggio Way A - 14 New 2,400 601,000$             601,000$        100% -$                        601,000$            

P-60 Pipe West of Cherokee Lane South of Amador to North of Simmerhorn Road B - 14 New 1,950 343,000$             343,000$        100% -$                        343,000$            

P-60A Pipe/Casing West of Cherokee Lane Crossing Under Drainage Channel A - 14/30 New 200 361,000$             361,000$        100% -$                        361,000$            

P-61 Pipe Cherokee Lane South of Twin Cities Road to Quiggle Road A - 12 New 3,300 710,000$             710,000$        100% -$                        710,000$            

P-61A Pipe/Casing Cherokee Lane UPRR Crossing A - 12/24 New 200 288,000$             288,000$        100% -$                        288,000$            

P-61B Pipe/Casing Cherokee Lane Crossing Under Drainage Channel A - 12/24 New 200 288,000$             288,000$        100% -$                        288,000$            

P-62 Pipe Cherokee Lane Quiggle Road to Simmerhorn Road A - 12 New 5,350 1,151,000$          1,151,000$     100% -$                        1,151,000$         

P-62A Pipe/Casing Cherokee Lane Crossing Under Drainage Channel A - 12/24 New 200 288,000$             288,000$        100% -$                        288,000$            

P-63 Pipe Cherokee Lane/Boessow Road Simmerhorn Road to West of Cherokee Lane A - 12 New 5,400 1,160,000$          1,160,000$     100% -$                        1,160,000$         

P-64 Pipe South of Amador Avenue West of Cherokee Lane to Cherokee Lane B - 12 New 2,200 332,000$             332,000$        100% -$                        332,000$            

P-65 Pipe North of Vauxhall Avenue West of Cherokee Lane to Cherokee Lane B - 12 New 2,600 392,000$             392,000$        100% -$                        392,000$            

P-66 Pipe North of Simmerhorn Road West of Cherokee Lane to Cherokee Lane A - 12 New 2,600 559,000$             559,000$        100% -$                        559,000$            

P-67 Pipe East of Marengo Road Simmerhorn Road to North of Simmerhorn Road B - 12 New 2,100 315,000$             315,000$        100% -$                        315,000$            

P-68 Pipe East of Marengo Road Simmerhorn Road to Boessow Road B - 12 New 2,650 398,000$             398,000$        100% -$                        398,000$            

P-69 Pipe Simmerhorn Road Marengo Road to west of Cherokee Lane A - 12 New 2,700 580,000$             580,000$        100% -$                        580,000$            

P-70 Pipe Boessow Road Marengo Road to west of Cherokee Lane A - 12 New 2,650 570,000$             570,000$        100% -$                        570,000$            

P-71 Pipe West of Cherokee Lane North of Simmerhorn Road to south of Amador Avenue B - 14 New 2,450 431,000$             431,000$        100% -$                        431,000$            

P-72 Pipe McFarland Street Spring Street to Walnut Avenue A - 16 New 1,400 401,000$             401,000$        100% -$                        401,000$            

P-73 Pipe Spring Street Highway 99 to McFarland Street A - 12 New 2,800 601,000$             601,000$        100% -$                        601,000$            

P-74 Pipe Stockton Boulevard/east of Stockton Boulevard Spring Street to Walnut Avenue A - 16 New 1,550 444,000$             444,000$        100% -$                        444,000$            

P-75 Pipe Bergeron Road Twin Cities Road to north of Twin Cities Road A - 16 New 1,650 473,000$             473,000$        100% -$                        473,000$            

P-76 Pipe North of Twin Cities Road Twin Cities Road to Bergeron Road B - 12 New 4,100 618,000$             618,000$        100% -$                        618,000$            

P-77 Pipe North of Twin Cities Road Highway 99 to Bergeron Road B - 12 New 2,100 315,000$             315,000$        100% -$                        315,000$            

P-78 Pipe Eastside of Highway 99 Twin Cities Road to north of Twin Cities Road A - 12 New 2,450 527,000$             527,000$        100% -$                        527,000$            

P-79 Pipe Twin Cities Road West of Bergeron Road to Eastside of Highway 99 A 16 New 350 101,000$             101,000$        100% -$                        101,000$            

P-80 Pipe South of Mingo Road to north of Mingo Road Bergeron Road/East of Highway 99 A - 16 New 4,450 1,276,000$          1,276,000$     100% -$                        1,276,000$         

P-81 Pipe East of Stockton Boulevard South of Mingo Road to north of Twin Cities Road B - 12 New 1,450 218,000$             218,000$        100% -$                        218,000$            

P-82 Pipe Twin Cities Road Highway 99 Crossing to East of UPRR A - 16 New 1,600 458,000$             458,000$        100% -$                        458,000$            

P-82A Pipe/Casing Twin Cities Road Highway 99 Crossing A - 16/30 New 500 900,000$             900,000$        100% -$                        900,000$            

P-83 Pipe Eastside of Union Pacific Railroad Twin Cities Road to Mingo Road B - 16 New 4,400 882,000$             882,000$        100% -$                        882,000$            

P-84 Pipe Westside of Highway 99 Twin Cities Road to north of Mingo Road A - 12 New 5,250 1,128,000$          1,128,000$     100% -$                        1,128,000$         

P-85 Pipe North of Twin Cities Road Highway 99 to East of UPRR B - 16 New 1,100 221,000$             221,000$        100% -$                        221,000$            

P-86 Pipe Eastside of Highway 99 South of Mingo Road to Mingo Road A - 12 New 3,000 645,000$             645,000$        100% -$                        645,000$            

P-87 Pipe North of Mingo Road Highway 99 to East of Highway 99/north of Mingo Road B - 12 New 2,650 398,000$             398,000$        100% -$                        398,000$            

P-88 Pipe Eastside of Highway 99 Mingo Road to north of Mingo Road A - 12 New 1,800 387,000$             387,000$        100% -$                        387,000$            

P-89 Pipe North of Mingo Road East of Highway 99 to Westside of 99 A - 16 New 950 273,000$             273,000$        100% -$                        273,000$            

P-89A Pipe/Casing North of Mingo Road Highway 99 Crossing A - 16/30 New 200 361,000$             361,000$        100% -$                        361,000$            

P-90 Pipe North of Mingo Road Highway 99 to East of UPRR A - 16 New 2,700 774,000$             774,000$        100% -$                        774,000$            
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Table 7.3  Capital Improvement Projects
Water Distribution System Master Plan
City of Galt

Project Length/Size and Cost Capital Improvement Phasing Reimbursement Category
Pipeline Capital Future

Figure Type of Description/ Description / Cost Ex. Size/ New Size/ Replace/ Improvement Phase 1 Phase 2 Phase 3 Phase 4 Users Existing Future
No. Improvement Street Limits Schedule Diam. Diam. New Length Cost(2),(3) 2009-2015 2016-2020 2021-2025 2026-2030 Benefit Improvements Improvements

(A or B) (in) (in) (ft) ($) ($) ($) ($) ($) (%) ($) ($)

P-91 Pipe Eastside of Union Pacific Railroad Mingo Road to north of Mingo Road B - 16 New 2,500 502,000$             502,000$        100% -$                        502,000$            

P-92 Pipe Mingo Road Highway 99 to East of UPRR B - 12 New 1,100 166,000$             166,000$        100% -$                        166,000$            

P-93 Pipe Bergeron Road North of Twin Cities Road to South of Mingo Road B - 14 New 1,850 325,000$             325,000$        100% -$                        325,000$            

P-94 Pipe Bergeron Road\North of Twin Cities Road North of Twin Cities Road to South of McKenzie Road B - 14 New 2,493 437,000$             437,000$        100% -$                        437,000$            

Storage Tanks and Booster Pumps

T-1 Storage Tank Di Maggio Way East of Carillion Blvd - - 3 MG New - 6,581,000$          6,581,000$     100% -$                        6,581,000$         

T-2 Storage Tank Bergeron Road North of Twin Cities Road - - 3 MG New - 6,581,000$          6,581,000$     100% -$                        6,581,000$         

Land Acquisition - 2 acres New - 480,000$             480,000$        100% -$                        480,000$            

Groundwater Wells

W-22 Supply Well(4) McFarland Street South of Walnut Avenue - - 1,400 gpm New - 2,113,000$          2,113,000$     100% -$                        2,113,000$         

Land Acquisition 0.25 acres New - 98,000$               98,000$          100% -$                        98,000$              

W-23 Supply Well(4) East of Tradespost Trail East of Existing Creekside Well (Well 11) - - 1,400 gpm New - 2,113,000$          2,113,000$     100% -$                        2,113,000$         

Land Acquisition 0.25 acres New - 60,000$               60,000$          100% -$                        60,000$              

W-24 Supply Well(4) Kost Road Near Meadowview Drive - - 1,400 gpm New - 2,113,000$          2,113,000$     100% -$                        2,113,000$         

Land Acquisition 0.25 acres New - 60,000$               60,000$          100% -$                        60,000$              

W-25 Supply Well(4) Industrial Drive South of Live Oak Avenue - - 1,400 gpm New - 2,113,000$          2,113,000$     100% -$                        2,113,000$         

Land Acquisition 0.25 acres New - 60,000$               60,000$          100% -$                        60,000$              

W-26 Supply Well(4) Carillion Boulevard South of Vauxhall Avenue - - 1,400 gpm New - 2,113,000$          2,113,000$     100% -$                        2,113,000$         

Land Acquisition 0.25 acres New - 60,000$               60,000$          100% -$                        60,000$              

W-27 Supply Well(4) Marengo Road South of Elk Hills Drive - - 1,400 gpm New - 2,113,000$          2,113,000$     100% -$                        2,113,000$         

Land Acquisition 0.25 acres New - 60,000$               60,000$          100% -$                        60,000$              

W-28 Supply Well(4) West of Cherokee Lane South of UPRR - - 1,400 gpm New - 2,113,000$          2,113,000$     100% -$                        2,113,000$         

Land Acquisition 0.25 acres New - 60,000$               60,000$          100% -$                        60,000$              

W-29 Supply Well(4) West of Cherokee Lane Simmerhorn Road - - 1,400 gpm New - 2,113,000$          2,113,000$     100% -$                        2,113,000$         

Land Acquisition 0.25 acres New - 60,000$               60,000$          100% -$                        60,000$              

W-30 Supply Well(4) West of Cherokee Lane North of Simmerhorn Road - - 1,400 gpm New - 2,113,000$          2,113,000$     100% -$                        2,113,000$         

Land Acquisition 0.25 acres New - 60,000$               60,000$          100% -$                        60,000$              

W-31 Supply Well(4) Bergeron Road North of Twin Cities Road - - 1,400 gpm New - 2,113,000$          2,113,000$     100% -$                        2,113,000$         

Land Acquisition 0.25 acres New - 60,000$               60,000$          100% -$                        60,000$              

W-32 Supply Well(4) West of McKenzie Road North of Twin Cities Road - - 1,400 gpm New - 2,113,000$          2,113,000$     100% -$                        2,113,000$         

Land Acquisition 0.25 acres New - 60,000$               60,000$          100% -$                        60,000$              

W-33 Supply Well(4) South of Mingo Road Bergeron Road Extension - - 1,400 gpm New - 2,113,000$          2,113,000$     100% -$                        2,113,000$         

Land Acquisition 0.25 acres New - 60,000$               60,000$          100% -$                        60,000$              

Water Treatment Plants

WTP-4 Water Treatment Carillion Boulevard Carillion WTP - 2,700 gpm 5,500 gpm Upgrade - 6,500,000$          6,500,000$     100% -$                        6,500,000$         

WTP-5 Water Treatment West of Cherokee Lane Future WTP for Future Wells 28, 29, and 30. - - 4,200 gpm New - 9,750,000$          9,750,000$     100% -$                        9,750,000$         

Land Acquisition 0.50 acres New - 195,000$             195,000$        100% -$                        195,000$            

WTP-6 Water Treatment Bergeron Road Future WTP for Future Wells 31, 32, and 33. - - 4,200 gpm New - 9,750,000$          9,750,000$     100% -$                        9,750,000$         

Land Acquisition 0.50 acres New - 195,000$             195,000$        100% -$                        195,000$            
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Table 7.3  Capital Improvement Projects
Water Distribution System Master Plan
City of Galt

Project Length/Size and Cost Capital Improvement Phasing Reimbursement Category
Pipeline Capital Future

Figure Type of Description/ Description / Cost Ex. Size/ New Size/ Replace/ Improvement Phase 1 Phase 2 Phase 3 Phase 4 Users Existing Future
No. Improvement Street Limits Schedule Diam. Diam. New Length Cost(2),(3) 2009-2015 2016-2020 2021-2025 2026-2030 Benefit Improvements Improvements

(A or B) (in) (in) (ft) ($) ($) ($) ($) ($) (%) ($) ($)

Backup Power at Wells

G-1 Backup Generator Kost Road Backup power at Future Well 21 - - 1 LS New - 189,000$             189,000$        100% -$                        189,000$            

G-2 Backup Generator West of Fumasi Drive Backup Power at Existing Fumasi Well - - 1 LS New - 189,000$             189,000$        100% -$                        189,000$            

G-3 Backup Generator Carillion Boulevard Backup Power at Existing Golden Heights Well - - 1 LS New - 189,000$             189,000$        100% -$                        189,000$            

G-4 Backup Generator Marengo Road Backup power at Future Well 27 - - 1 LS New - 189,000$             189,000$        100% -$                        189,000$            

G-5 Backup Generator West of Cherokee Lane Backup power at Future Well 28 - - 1 LS New - 189,000$             189,000$        100% -$                        189,000$            

G-6 Backup Generator West of Cherokee Lane Backup power at Future Well 30 - - 1 LS New - 189,000$             189,000$        100% -$                        189,000$            

Future Improvements Subtotal 113,297,000$      34,974,000$   29,970,000$   15,477,000$   32,876,000$   -$                        113,297,000$     

CIP Total (Existing and Future) 147,696,000$      61,465,000$   32,906,000$   17,513,000$   35,812,000$   24,584,000$       123,112,000$     

Notes:
1. Proposed casings size and carrier pipe size.
2. Baseline Construction Cost plus 25% to account for unforeseen events and unknown conditions.
3. Estimated Construction Cost plus 30% to cover other costs including Engineering, Construction Management, and Project Administration.
4. Final location of future groundwater wells and storage tanks to be determined.
5. Land acquisition costs were included for the storage tank/booster pumps and wells, but were not included for the pipelines, since these will be located in public right of way. An exception to this is Tank T-1; the City currently owns the parcel on which this tank will be located.
6. Costs are based on the Engingeering News Record Construction Cost Index 20-city average of 8534 (March 2009).
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Table 7.4 Existing Versus Future User Cost Share 
Water Distribution System Master Plan 
City of Galt 

 Implementation Phase 
Reimbursement 

Category 
2009-15 
($, mill.) 

2016-20 
($, mill.) 

2021-25 
($, mill.) 

2026 - 30 
($, mill.) 

Total 
($, mill.) 

Existing User(2) 16.7 2.9 2.0 2.9 24.6 
Future User(3) 44.8 30.0 15.5 32.9 123.1 
Total 61.5 32.9 17.5 35.8 147.7 
Notes: 
1. All costs are in March 2009 dollars. ENR CCI 20 City average = 8534 
2. Projects are expected to be funded through user rates. 
3. Projects are expected to be funded through water development impact fees collected 

by the City or by developers. 
 
Table 7.5 Existing Versus Future Cost by Facility Type 

Water Distribution System Master Plan 
City of Galt 

Reimbursement 
Category 

Pipelines 
($, mill.) 

Wells 
($, mill.) 

Tanks 
($, mill.) 

Treatment 
($, mill.) 

Generators 
($, mill.) 

Total 
($, mill.) 

Existing Users(2) 11.4 3.9 0.0 9.3 0.0 24.6 

Future Users(3) 46.0 26.1 13.6 36.2 1.1 123.1 

Total 57.4 30.0 13.6 45.4 1.1 147.7 
Notes: 
1. All costs are in March 2009 dollars. ENR CCI 20 City average = 8534 
2. Projects are expected to be funded through user rates. 
3. Projects are expected to be funded through water development impact fees collected 

by the City or by developers. 

7.7.1 Existing Users Fee for Service 

The City collects water utility rates to pay for such services including but not limited to 
operations and maintenance, capital replacement and improvement, administration, and to 
establish a capital reserve. The capital costs to implement the proposed Master Plan 
projects fall under the capital replacement and improvement of existing system 
components. These costs are spread over approximately 7,200 existing service 
connections. 

In the 2008/09 Water Fund, the City’s capital improvements budget equaled about 
$2.3 million. The proposed Phase 1 (2009 through 2015) Master Plan improvements 
average $2.7 million per year, which is a significant increase above the City’s currently 
planned $0.67 million 2009/10 budget for capital improvements. As the City implements the 
proposed Master Plan projects, an increase in the rates could be necessary to finance them 
if they are implemented per the phasing schedule assumed in this master plan. 
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The total existing system Master Plan capital costs equal approximately $24.6 million. One 
possible scenario to finance these projects might include two phases of bond financing. 
One bond could cover the work for Phases 1 and 2 (2009 through 2020), and a second 
bond could finance projects for Phases 3 and 4 (2021 through 2030). For this simplified 
analysis, we assumed that the first bond would be for $19.6 million and the second for 
$4.9 million, both paid off over 30 years at an interest rate of 5 percent. Although the 
number of current service connections is approximately 7,200, this number is expected to 
increase. 

Table 4-1 of the 2005 UWMP provides guidance for the increase in connections to 2030, 
and future growth was assumed at three percent after year 2030. However, we revised this 
information to reflect the anticipated growth reported in the 2030 General Plan, which based 
on population and commercial development, effectively increased the projections of future 
connections above those reported in the 2005 UWMP. In other words, using the 2030 
General Plan guidance, we have estimated that there will be more rate payers available to 
pay for these two bonds than is anticipated in the UWMP, thereby reducing the increase on 
the individual rate payers to finance this debt. We assumed the mid-point of each 
repayment term to estimate the number of rate payers available to pay back the debt. 
Below is a summary of the assumptions regarding the number of future connections used to 
estimate the possible increase in rates necessary to finance the bond debt: 

• 7,200 service connections in Year 2008 

• 13,540 service connections in Year 2020 (Table 4.1 from 2005 UWMP reported 
11,393 service connections) 

• 18,385 service connections in Year 2030 (Table 4.1 from 2005 UWMP reported 
16,484 service connections) 

• Three percent annual increase in service connections after Year 2030 

• Average number of service connections to pay Bond 1 was 15,950 

• Average number of service connections to pay Bond 2 was 23,350 

Based on these assumptions, the monthly increase necessary to finance the first bond to 
fund the proposed capital replacement projects could be approximately $7 per service 
connection. In year 2020 when the second bond is secured, the rate could increase to 
about $8 dollars per connection. 

In 2007, the City’s water utility rate for single family residential was a flat rate of $20.47 per 
month. A preliminary rate study completed by the City indicated that a nine percent 
increase in rates was required to pay for capital projects previously identified, including 
mandated arsenic water treatment improvements and meter installation. Adding the 
projects identified in this Master Plan to the list of needed improvements could increase the 
utility rates to nearly $30 per month to finance the projects.  
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This simplified analysis does not take into account any existing City bonds (if any) that are 
being paid, the type of bond that would be used, alternative payment schedules, or class of 
service. It is recommended that a comprehensive rate analysis be completed to quantify the 
impacts to existing rate payers and to the City’s proposed metered water rates. The 
possible rate increase will likely vary depending on the class of service (e.g. single and 
multi-family residential, commercial, and industrial) and determining this level of detail for 
setting rates goes beyond the scope of this study.  

7.7.2 Future Users Development Impact Fees 

The City collects development impact fees to finance capital expenses associated with 
increased capacity of the water distribution system. The City’s current development impact 
fee is approximately $2,800 and only finances water production and storage. Historically, 
new pipelines are paid by developers and are not covered by the impact fee. Water 
treatment improvements have historically been paid for through capital improvement fees 
paid by existing ratepayers, as a benefit to the existing system. It is anticipated that costs 
for future treatment facilities implemented to serve future users will be managed consistent 
with water production and storage costs, and funded as a component of the development 
impact fee. The total future system Master Plan capital costs equal approximately $123.1 
million. However, of this $123.1 million, $77 million would be needed for water production, 
storage, treatment, and generators. The remaining $46 million funds the necessary pipeline 
construction. Depending upon the City’s future development plan, the pipelines could be 
either funded through the development impact fees, or directly through the developers, with 
a separate reimbursement fund established for others who benefit from the improvement. 
Table 7.6 provides a breakdown of future user costs by facility and finance category 
(development impact fees or developer funded). The total cost of facilities financed through 
development impact fees was used to estimate the magnitude of a possible future impact 
fee. 

As mentioned above, based on the 2030 General Plan, the number of future water 
connections added to the City will likely increase above the projections summarized in 
Table 4-1 of the 2005 UWMP. Based on the projected build-out water demands, by year 
2030 there could be between 18,000 to 20,000 connections within the General Plan 
boundaries. This represents an increase of 10,800 to 12,800 in future connections that 
would pay impact fees to finance future storage and production capital projects. Therefore, 
the possible capital cost of water distribution system improvements per future connection 
could range from $6,000 to $7,200. For comparison, the impact fee for a small sampling of 
surrounding cities ranged from approximately $12,400 (Elk Grove) down to $7,800 
(Stockton). 
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Table 7.6 Impact Fee Versus Developer Financed 
Water Distribution System Master Plan 
City of Galt 

Finance Category 
Pipelines 
($, mill.) 

Wells 
($, mill.) 

Tanks 
($, mill.) 

Treatment 
($, mill.) 

Generators 
($, mill.) 

Total 
($, mill.) 

Impact Fee -- 26.1 13.6 36.2 1.1 77.0 

Developer Funded 46.0 --- --- --- --- 46.0 
Notes: 
1. All costs are in March 2009 dollars. ENR CCI 20 City average = 8534. 

The development impact fee is significantly influenced by the number of connections, and 
will likely vary based on the class of service. The City should complete a detailed 
development impact fee study to quantify the appropriate fee by class of service to finance 
increases in capacity for future users. 

7.8 FUTURE USER BENEFIT ZONES 
The City requested that Carollo evaluate the feasibility of establishing “benefit zones” for 
the water system where the development impact fee would be based on the development 
location. The rationale is that development located farthest from urban services should pay 
a greater impact fee since the costs to extend services out to these users is greater when 
compared to an infill development or development adjacent to existing services.  

This approach is applicable when assessing impact fees for wastewater collection and 
storm drainage systems. However, for water systems with distributed production and 
treatment, this approach is more difficult to implement. The reason is that the City’s water 
distribution system is one pressure zone and every facility serves every rate payer 
uniformly. Water from groundwater wells, treatment plants, and storage tanks can travel 
without restraint through the network of pipelines. In other words, the level of service is the 
same for everyone in Galt. If the water distribution system had multiple pressure zones with 
distinct boundaries, then developing impact fees based on location or benefit zone might be 
appropriate. 

It is also our opinion that the benefit zone approach does not apply to the pipeline 
improvements. The primary criterion that controls the capacity or size of pipeline is the 
ability to provide a certain fire flow while achieving a minimum pressure. The size of 
pipeline does not increase in diameter as a user moves farther from an existing urban 
boundary. Therefore, development at the farthest reaches of the study area should pay the 
same impact fee as development adjacent to City limits.  

There is an exception to the level of service between the different classes. Industrial and 
commercial users receive a slightly higher level of service since larger distribution system 
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pipelines serve these users to meet a more stringent fire flow requirement (3,000 gpm for 
industrial versus 1,500 for residential). More fire storage and pumping capacity is also 
required to serve these users. The City collects a higher impact fee from industrial and 
commercial customers based on meter size charges to finance capital expenses associated 
with this increased capacity. These rates should also be reviewed as part of a 
comprehensive rate study. 
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City of Galt 

APPENDIX A - LAND USE DESCRIPTIONS 



City of Galt General Plan 

 

 

LU-2 April 2009 

Land Use Designations and Standards 

The Land Use and Ci rculation Diagram (Figure LU-1) shows 13 residential and non-
residential la nd use desi gnations.  These 13 land u se de signations are de scribed, 
with photo examples, in Table LU-1.  State law mandates that general plans include 
standards of population density and building intensity for all of the territory covered by 
the plan.  To  satisfy this requireme nt, the Gen eral Plan includes such standards for 
each of the land use de signations appearing o n the Land Use and Circulation 
Diagram.  These standards a re stated differently for re sidential and non-residential 
development. 

Residential Uses 

Standards of population density for residential uses can be derived by multiplying the 
maximum allowable number of dwelling units per g ross acre by the averag e number 
of person s per dwelling unit assume d for the applica ble re sidential desi gnation.  
Standards of building intensity for residential uses are stated as the allowable range 
of dwelling units per gross acre. 

The a ssumed average number of p ersons pe r d welling unit f or e ach resi dential 
designation has been e xtrapolated f rom p opulation an d ho using unit e stimates 
prepared by the Sa cramento Area Council of Governments (SACOG) and the State 
of California Department of Finance.  These are summarized in Table LU-2. 

Non-Residential Uses 

Standards of building intensity for non-residential uses in the General Plan are stated 
as m aximum floor-area ratios (FARs).  A fl oor-area ratio i s the ratio of the  gross 
building square footage on a lot to the net square footage of the lot. 

For example, on a lot with  10,000 net square feet o f land area, a FAR of 1.0 0 will 
allow 10,000 sq uare feet of gro ss b uilding floo r a rea to b e b uilt, rega rdless of the  
number of stories in th e building (e.g., 5,000 square feet per flo or on t wo floo rs or 
10,000 square feet on one floor).  On the same lot, a FAR of 0.50 woul d allow 5,000 
square feet of floor area, and a FA R of 0.25 would allo w 2,5 00 squa re fe et.  The 
diagram belo w illustrates con ceptually how buildings of one, t wo, and  four storie s 
could be developed on a given lot with a FAR of 1.00. 

Standards of population density for non-residential 
uses can b e derived b y multiplying one acre  
(43,560 sq uare feet) by the appli cable FAR and  
then dividi ng by the  a ssumed avera ge square 
footage of building are a per empl oyee.  The  
assumed average square footage of nonresidential 
building flo or area per e mployee i s based o n 
historic averages and  market studies.  These a re 
summarized in Table LU-2. 
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Table LU-1 

Land Uses Categories 
 Rural Residential (RR) 

Provides for single family detached homes and 
secondary residential units on 2 acre minimum lots 
without full urban services and with limited agricultural 
uses.  This use is in the Planning Area but outside of 
the 2007 city limits.  This use is typically located on the 
far western and northern parts of the Planning Area to 
provide transition between urban and rural uses.  

 Residential Estates (RE) 
Provides for single family detached executive housing 
opportunities, secondary residential units, and public 
and quasi-public uses on large lots with limited urban 
services.  

 Low-Density Residential (LDR) 
Provides for single family detached homes, secondary 
residential units, public and quasi-public uses, and 
similar and compatible uses.  This use is typically 
located in areas which include full urban services, and 
away from industrial, intensive commercial, and large-
scale infrastructure (i.e., power substations, 
wastewater treatment plant).   

 Medium-Density Residential (MDR) 
Provides for single family detached homes, secondary 
residential units, duplexes, public and quasi-public 
uses, and similar and compatible uses.  Attached 
single- and multi-family homes are also allowed with a 
conditional use permit.  This use is typically located 
adjacent to low-density residential areas and provides 
a transition between low-density and medium-high 
density residential.   

 Medium-High Density Residential (MHDR) 
Provides for single family detached and attached 
homes, secondary residential units, public and quasi-
public uses, and similar, compatible uses.  This use 
provides a transition from lower density residential 
areas and is often close to commercial/office 
professional areas, and arterial streets. 

 High-Density Residential (HDR) 
Provides for single-family attached homes, multi-family 
residential units, and similar and compatible uses.  
This use is typically located near medium-high density 
and/or near commercial/office professional uses or 
arterial streets and highways. 
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 Mixed-Use (MU) 
Provides for residential uses combined with 
compatible uses such as retail, service, restaurants, 
banks, entertainment uses, professional and 
administrative offices, and public and quasi-public 
uses.  This use is typically located in the downtown 
and other parts of the city that serve as community 
centers with residential, commercial, and employment 
uses in the immediate vicinity. 

 

 Commercial (C) 
Provides primarily for regional, neighborhood, and 
locally-oriented retail and service uses, restaurants, 
banks, entertainment uses, public and quasi-public 
uses, and similar and compatible uses.  This use is 
typically located downtown and in areas of good 
visibility, such as arterials or major intersections.     

 

 Office Professional (OP) 
Provides for office parks, office buildings, and quasi-
public uses.  This use is typically located on arterial 
and collector streets, and in downtown if it is in scale 
with existing buildings. 

 

 Industrial (I) 
Provides for research and development, warehouses, 
and manufacturing, and quasi-public uses.  This use is 
typically located away from residential uses and in the 
immediate vicinity of State Route 99 and/or the Union 
Pacific mainline railroad tracks. 

 

 Public/Quasi-Public (PQ) 
Provides for public facilities such as schools, fire 
stations, hospitals, sanitariums, libraries, museums, 
government offices and courts, churches, meeting 
halls, cemeteries and mausoleums, public facilities, 
and similar and compatible uses.  This use is typically 
located throughout the community. 

 

 Parks (P) 
Provides for active and passive recreational uses, 
habitat protection, and public/quasi-public uses. This 
use is located throughout the community. 

 

 Open Space (OS) 
Provides for passive outdoor recreational uses, habitat 
protection, watershed management, public and quasi-
public uses, areas that contain public health and 
safety hazards such as floodways, and areas 
containing environmentally-sensitive features.  This 
use is located throughout the community. 
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APPENDIX B - SACRAMENTO MUNICIPAL UTILITY DISTRICT 
RATE SCHEDULES 



General Service  
Rate Schedule GS 

 

SACRAMENTO MUNICIPAL UTILITY DISTRICT Sheet No. 1-GS-1 

I.  Applicability 
This schedule is applicable to single or 3 phase service, delivered at such nominal voltage as the customer selects from among 
those which the District designates are available at the customer’s premises, for general service customers including commercial, 
industrial, including non-agricultural irrigation pumping and other non-residential customers. This schedule is applicable to 
customer accounts with billing demands that do not exceed 300 kW for 3 or more consecutive months.  

 
II.  Non-Demand Metered Rates 

This rate is for general service customers having a demand of 20 kW or less. Whenever use of energy by non-demand metered 
general service customers is 7,300 kWh or more for 3 consecutive months or whenever, in the District’s judgment, the demand 
will exceed 20 kW, a demand meter will be installed and the customer will be billed on the applicable demand metered rate. The 
customer will be billed on the demand-metered rate until the demand falls below 21 kW and energy is less than 7,300 kWh for 12 
consecutive months before being returned to the GSN rate.  

 
 Small Commercial GSN Summer Winter 
  May 1 – Oct. 31 Nov. 1 – Apr. 30 
 Service Charge per month or portion thereof $7.25 $7.25 
 Energy Charge (¢ per kWh) – all kWh 11.17¢ 10.81¢ 
 Solar Surcharge (¢ per kWh) – all kWh 0.02¢ 0.02¢ 
 
III.  Demand Metered Rates 

This rate is for general service customers having a demand of 21 kW or more and whereby a demand meter is installed. The 
demand for any month will be the maximum 15-minute kW delivery during the month. The customer will be billed on the 
demand-metered rate until the demand falls below 21 kW and energy is less than 7,300 kWh for 12 consecutive months before 
being returned to the GSN rate. 

 
 Small Commercial Demand-Metered Service GSS Summer Winter 
  May 1 – Oct. 31 Nov. 1 – Apr. 30 
 Service Charge per month or portion thereof $18.00 $18.00 
 Facilities Charge per 12 month maximum kW or installed capacity 
  First 20 kW No Charge No Charge 
  Additional kW per month $6.00 $6.00 
 Energy Charge (¢ per kWh) 
 First 7,300 kWh per month 11.13¢ 10.09¢ 
 Additional kWh per month 8.58¢ 8.04¢ 
 Solar Surcharge (¢ per kWh) – all kWh 0.02¢ 0.02¢ 
 
IV.  Optional Time-of-use Rates 

Commercial and industrial demand metered customers below 300 kW may choose to be served under the small commercial time-
of-use rate schedule (GS-TOU3).  Transfers from “time-of-use” rate schedules may not be made more than 1 time in a 4-month 
period. Customers cannot return to Time-of-use service for 12 months. 

 
V.  Discontinuance of Service 

Any customer resuming service within 12 months after discontinuing service will be required to pay the facilities charges and 
service charges that would have been billed if service had not been discontinued, except when a customer agrees to lock out 
service during the full period of June through September. The facilities charge and service charge will be waived during each of 
those months. 

 
VI.  Rate Option Menu 

A. Energy Assistance Program for Non-Profit Agencies 
A discount of 15 percent will apply to the service charge, energy charge and facilities charge, if any, for general service 
customers, directly served by the District, who are certified non-profit agencies as outlined in Sheet No. 1-EAPR-1. The primary 
function shall be to provide a home (sleeping quarters) for low-income residents, who would otherwise meet the residential 
Energy Assistance Program Rate guidelines defining low-income if permanently residing in a residence. Given that the primary 
function is provided by the non-profit agencies, associated facilities that provide daytime services for the homeless (e.g., personal 
hygiene facilities, laundry facilities, kitchen and/or dining facilities, etc.) may also qualify for the discount. At least 75 percent of 
the facility square footage must be directly related to meeting these functions.  

 
B. Standby Service Option 
This option is for general service customers who operate, in whole or in part, customer-owned generator(s) on their premises and 
where 1) the output connects to the District’s electrical system, and 2) the District must stand ready to provide backup or 
maintenance service to replace the generator(s). 
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 Standby Service Charge ($/kW of Contract Capacity per month) 
           Secondary Distribution Voltage ................................................................ $5.51 
            Primary Distribution Voltage................................................................... $4.35 
            69 kV Voltage.......................................................................................... $2.16 
 
Standby Service Option (continued) 
“Contract Capacity” is a fixed kilowatt value determined by the rating of the generator unit. In addition to the standby service 
charge, the District will continue to bill for all applicable charges under this rate schedule. These charges include customer and 
facility charges, as well as demand and energy charges for District-provided power. 
 
Optional Metered Standby Service Charge 
The customer may elect to base the standby charge on actual metered generator output in relation to total site load, which may 
result in a different standby billing than one based on contract capacity. This option requires the customer to pay for the 
installation and monthly maintenance of special metering equipment at both the generator and the customer’s SMUD meter.  
 
This option uses a metered standby kW instead of contract capacity kW to determine the standby service charge. The formula is 
as follows: 
 

metered standby kW = (maximum site kW) - (SMUD billing kW) 
where: 

“maximum site kW” is the highest coincident sum of the hourly generator output, if any, and the SMUD metered 
load for the billing period, and 
 
“SMUD billing kW” is the maximum hourly load recorded at the customer meter during the previous 12 months. 

 
C. Electric Vehicle (EV) Option 
Owners of licensed commercial electric vehicles (EV’s) may choose to have a charging location be billed under GSTOU2. 
 
D. Green Pricing Options 
SMUD Community Solar Option 
Customers electing this premium service option will receive an additional charge for monthly energy of no less than 1¢ and no 
greater than 2¢ per kWh. Contributions will be held until sufficient funds are available for construction of a solar roof top system. 
 
SMUD Renewable Energy Option 
Customers electing this premium power service will receive an additional charge for monthly energy of no less than 1/2¢ and no 
greater than 2¢ per kWh. SMUD may offer up to 3 premium rate options representing various blends of renewable resources 
within the 1/2¢ to 2¢ range. The actual prices will be published each November and will be based on the expected above market 
cost of renewable resources for the upcoming year. Participation will be limited to the amount of resources that SMUD is able to 
secure below the 2¢ premium limit. 
 
E. Net Metering for Solar Electric and Wind Turbine and Biomass Generation Facilities 
The net metering option is applicable to residential, small commercial, commercial, industrial, or agricultural customers who 
have a solar or wind electrical generation facility, or a hybrid system of both, or biomass with a capacity of not more than 1000 
kilowatts. The facility must be located on the customer’s premises, operate in parallel with the District’s transmission and 
distribution facilities, and must be intended primarily to offset part or all of the customer’s own electrical requirements. 
Application for this option is on a first-come, first-served basis and is limited to one-half of one-percent (0.5%) of SMUD’s total 
system load. The customer must sign the appropriate SMUD interconnection agreement. 
 
1. Net Energy Metering for GSN (up to and including 20 kW), and ASN (up to and including 30 kW).  
SMUD will pay for and install, at no cost to the customer, a single meter capable of registering the flow of electricity in both 
directions, or an equivalent means of metering. For SMUD-supplied photovoltaic (PV) systems, an additional meter for PV 
generation will be supplied as part of the system package. Customers may elect to pay the estimated outstanding balance each 
month to minimize year-end settlements. At the end of each twelve (12) month period from the origination of the net metering 
agreement, SMUD may issue payment to SMUD energy customers for any excess kWh supplied to SMUD during the prior year. 
Monthly net energy consumed or generated will be billed or credited at the applicable tier or time-of-use rate. 
 
2. Net Energy Metering for Commercial greater than 20 kW and agricultural in excess of 30 kW. 
SMUD will pay for and install a single meter, or an equivalent means of metering, capable of registering the flow of electricity in 
both directions. The customer will be required to pay the cost differential between standard metering and bi-directional metering. 
For SMUD-supplied photovoltaic (PV) systems, an additional meter for PV generation will be supplied as part of the system 
package. Monthly net energy consumed or generated will be billed or credited at the applicable tier or time-of-use rate. Excess 
generation over the entire year, will not be reimbursed by the District except through purchase agreement. Demand and facilities 
charges will remain the same as other customers in the applicable rate category. Bills for demand-billed commercial, industrial, 
and agricultural customers are subject to payment in each normal billing cycle. 
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3. Standby Charges 
Customers who qualify for Net Metering are exempt from current standby charges on that portion of their load. 
 
F. Implementation of Energy Efficiency Program 
Customers who implement a District-sponsored Energy Efficiency program may request a reset of their 12-month historical 
demand upon completion of the project. 
 

VII.  Special Metering Charge 
For customers who purchase and install communications hardware and software to transfer energy load data from their 
meter/recorder to a personal computer, the District will charge a monthly service fee to cover maintenance, software support and 
the annual licensing fee. 

 
VIII.  Conditions 

A. Type of Electric Service 
Firm Service 
Standard service where the District provides a continuous and sufficient supply of electricity. 
 
B. Service Voltage Definition 
The following defines the 3 voltage classes available. The rate shall be determined by the voltage level at which service is taken 
according to the following: 
1. Secondary 
This is the voltage class if the definition of “primary” and “69 kV” do not apply to a customer’s service. 
2. Primary 
This is the voltage class if a customer elects to accept service at a voltage level of 12 kV or 21 kV that is available in the area and 
the District approves such arrangements for a customer whose monthly demand exceeds 300 kW. 
3. 69 kV 
This is the voltage class if a customer elects to accept service at a voltage level of 69 kV or higher that is available in the area and 
the District approves such arrangements for a customer whose monthly demand exceeds 500 kW. 

 
C. Power Factor Adjustment 
Accounts on a demand rate may be subject to a power factor adjustment. The District, at its option, may place VAR metering 
equipment to record reactive power conditions. Effective January 1, 1998, when a customer’s monthly power factor falls below 
95% leading or lagging, the following billing adjustment will apply 
 

Energy x $0.0086 x  (        95%               - 1)  
 Power Factor 

 
Energy = the total monthly kWh for the account 
Power Factor = the lesser of the customer’s monthly power factor or 95% 
 
Customers that contract with SMUD for power factor corrections will have the power factor adjustment waived for the portion 
that is covered under the contract. 
The fee for correction per KVAR ………………………………………………………....................................................$0.2274 
KVAR = maximum 12 month KVAR in excess of 33% of kW. 

 
D. Billing 

PRORATION OF CHARGES 
 
 Facilities 
BILLING  Service  Charges & 
CIRCUMSTANCE Charge Energy Charges BASIS OF PRORATION                          
Less than 27 days   Relationship between the length of the billing period and 
or more than 34 days Yes  Yes  30 days. 
 
Winter/Summer crossover Yes Yes Relationship between the length of the billing period and  
   the number of days winter and summer. 

 
Meter reading for service rendered in accordance with this rate will not be combined for billing purposes unless the convenience 
of the District is served thereby. 

 (End) 
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I. Applicability 
 Applicable to single or three phase service, delivered at such nominal voltage as the customer selects from among those which the 

District designates are available at the customer’s premises. This schedule is mandatory for all commercial and industrial (C&I) 
customers whose monthly demand is 1,000 kW or over for three consecutive months during the preceding 12 months. Customers will 
remain on this rate schedule until their demand falls below 1000 kW for 12 consecutive months.  Service under this schedule is subject 
to meter availability. The demand for any month will be the maximum 15-minute kW delivery during the month.   

 
 
 
II.  Firm Service Rate  Large C&I Large C&I Large C&I  
 Rate Category GUS_L GUP_L GUT_L  
  Secondary Primary 69KV 
Winter Season - October 1 Through May 31 
 Service Charge - per month per meter  $85.00 $85.00 $225.00 
 Facilities Charge (per 12 months max kW or installed capacity)  $3.15 $3.00 $2.40  
 Energy Charge 
  On-Peak ¢/kWh  8.47¢ 8.06¢ 7.76¢  
  Off-Peak ¢/kWh  6.71¢ 6.28¢ 6.14¢ 
  Solar Surcharge ¢/kWh  0.02¢ 0.02¢ 0.02¢ 
          
Summer Season - June 1 Through September 30 
 Service Charge - per month per meter  $85.00 $85.00 $225.00 
 Facilities Charge (per 12 months max kW or installed capacity)  $3.15 $3.00 $2.40 
 Energy Charge 
  Super-Peak ¢/kWh  13.20¢ 10.89¢ 10.58¢  
  On-Peak ¢/kWh  10.56¢ 9.91¢ 9.29¢ 
  Off-Peak ¢/kWh  8.44¢ 7.70¢ 7.58¢ 
  Solar Surcharge ¢/kWh  0.02¢ 0.02¢ 0.02¢ 
 
III. Rate Option Menu 
 A. Energy Assistance Program for Non-Profit Agencies 
 A discount of 15 percent of the service charge, facilities charge and energy charge for large general service customers directly served 

by the District, who are certified non-profit agencies as outlined in Sheet No. 1-EAPR-1. The primary function shall be to provide a 
home (sleeping quarters) for low-income residents, who would otherwise meet the residential Energy Assistance Program Rate 
guidelines defining low-income if permanently residing in a residence. Given that the primary function is provided by the non-profit 
agencies, associated facilities that provide daytime services for the homeless (e.g., personal hygiene facilities, laundry facilities, 
kitchen and/or dining facilities, etc.) may also qualify for the discount. At least 75 percent of the facility square footage must be 
directly related to meeting these functions.  

 
 B. Campus Rates 
 Campus billing is a condition whereby the customer is served from a common address or industrial campus and has several accounts 

or services entrances on the same contiguous campus. Campus billing provides for either hardwire or post metering combination of 
these accounts to a single load shape for billing purposes. This option would have the characteristics of avoiding multiple service 
charges. The following criteria define the conditions under which campus rates would be granted: 

1. Contiguous site. 
2. Same legal entity buying and consuming the power at the site. 
3. No sub-metering on campus to third parties. 
4. Special facilities charges applied to recover additional meter/metering expense. 
5. Single point of contact at the place of business both for billing and service questions. 
6. All accounts served from a common rate and service voltage. 
7. Use of parallel systems for shifting load between different rate offerings will be considered a violation of terms of this 

agreement. The District shall have the right to corrective billing on a single rate and full reimbursement of waived service 
charges. 

8. This type of service requires interval metering on each service entrance. Customers at the secondary service level will be 
required to pay the service charge associated with primary service to account for additional costs to the District. A monthly 
service fee will be charged for the additional costs of multiple site metering. 
 

C. Standby Service Option 
This option is for general service customers who operate, in whole or in part, customer-owned generator(s) on their premises and 
where 1) the output connects to the District’s electrical system, and 2) the District must stand ready to provide backup or maintenance 
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service to replace the generator(s). 
 

Standby Service Charge ($/kW of Contract Capacity per month) 
           Secondary Distribution Voltage ................................................................ $5.51 
            Primary Distribution Voltage................................................................... $4.35 
            69 kV Voltage.......................................................................................... $2.16 

          
 “Contract Capacity” is a fixed kilowatt value determined by the rating of the generator unit. In addition to the standby service charge, 

the District will continue to bill for all applicable charges under this rate schedule. These charges include customer and facility 
charges, as well as demand and energy charges for District-provided power. 

 
 Optional Metered Standby Service Charge 
 The customer may elect to base the standby charge on actual metered generator output in relation to total site load, which may result in 

a different standby billing than one based on contract capacity. This option requires the customer to pay for the installation and 
monthly maintenance of special metering equipment at both the generator and the customer’s SMUD meter. 

 

 This option uses a metered standby kW instead of contract capacity kW to determine the standby service charge. The formula is as 
follows: 

  metered standby kW = (maximum site kW) - (SMUD billing kW)  where: 
 

“maximum site kW” is the highest coincident sum of the hourly generator output, if any, and the SMUD metered load for the billing 
period, and “SMUD billing kW” is the maximum hourly load recorded at the customer meter during the previous 12 months. 

 
 D. Economic Development Rate Option 
  This option is applicable to full service customers with load in excess of 299 kW who create a minimum of 50 new jobs and add load 

at a new or expanded site. For existing customers, only the additional load will qualify for the discount. Eligibility for this discount is 
limited to customers with Standard Industrial Classifications (SIC) 2000-3999 Manufacturing, 4800-4899 Communications, 7300-
7499 Business Services and 8700-8799 Professional Services or the equivalent new NAICS codes. Qualified customers must agree to 
be a full service customer for five years.  Qualified customers will receive a reduction of the service, demand, facilities and energy 
components of their bill, based on the table below. 

 
 

Economic Development Discount 

Year 1 Year 2 Year 3 Year 4 Year 5 
5% 3% 1% 0% 0% 

 
 
 
 
 
 

E. Green Pricing Options 
SMUD Community Solar Option  
Customers electing this premium service option will receive an additional charge for monthly energy of no less than 1/2¢ and no 
greater than 2¢ per kWh. Contributions will be held until sufficient funds are available for construction of a solar roof top system. 

 
SMUD Renewable Energy Option  
Customers electing this premium power service will receive an additional charge for monthly energy of no less than 1/2¢ and no 
greater than 2¢ per kWh. SMUD may offer up to three premium rate options representing various blends of renewable resources 
within the 1/2¢ to 2¢ range. The actual prices will be published each November and will be based on the expected above market cost 
of renewable resources for the upcoming year. Participation will be limited to the amount of resources that SMUD is able to secure 
below the 2¢ premium limit. 

  
 F. Net Energy Metering for Solar Electric, Wind Turbine, and Biomass Generation Facilities 
 (see 1-GS-2,VI, E. Net Metering…) 
 

G. Implementation of Energy Efficiency Program 
 Customers who implement a District-sponsored Energy Efficiency program may request a reset of their 12-month historical demand 

upon completion of the project. 
  
IV. Special Metering Charge 

For customers who purchase and install communications hardware and software to transfer energy load data from their 
meter/recorders to a personal computer, the District will charge a monthly service fee to cover maintenance, software support and the 
annual licensing fee. 

 
V. Conditions 
 A. Type of Electric Service 

Firm Service 
Standard service where the District provides a continuous and sufficient supply of electricity. 
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B. Service Voltage Definition 
The following defines the three voltage classes available. The rate shall be determined by the voltage level at which service is taken 

according to the following: 
1. Secondary : This is the voltage class if the definition of “primary” and “69 kV” do not apply to a customer’s service. 
2. Primary : This is the voltage class if a customer elects to accept service at a voltage level of 12 kV or 21 kV that is available in the 

area and the District approves such arrangements for a customer whose monthly demand exceeds 300 kW. 
3. 69 kV : This is the voltage class if a customer elects to accept service at a voltage level of 69 kV or higher that is available in the area 

and the District approves such arrangements for a customer whose monthly demand exceeds 500 kW. 
 
C. Power Factor Adjustment 
Accounts with demands of 20 kW or greater may be subject to a power factor adjustment. The District, at its option, may place VAR 
metering equipment to record reactive power conditions. Effective January 1, 1998, when a customer’s monthly power factor falls below 
95% leading or lagging, the following billing adjustment will apply:      

       
Energy x $0.0086 x ( 95%            - 1) 
 Power Factor  

 
Energy = the total monthly kWh for the account • Power Factor = the lesser of the customer’s monthly power factor or 95% 

 
Customers that contract with SMUD for power factor corrections will have the power factor adjustment waived for the portion that is 
covered under the contract. 
The fee for correction per KVAR ………………………………………………………………………………………………………$0.2274 
KVAR = maximum 12 month KVAR in excess of 33% of kW. 

 
D. Time-of-Use Billing Periods 
 Super-peak hours include the following: 
 SUMMER SEASON (ONLY) – JUNE 1 Through SEPTEMBER 30 
 Weekdays: Between 2:00 p.m. and 8:00 p.m. 
 
 On-peak hours include the following: 
 WINTER SEASON - OCTOBER 1 Through MAY 31 
 Weekdays: Between 12:00 noon and 10:00 P.M. 
 
 SUMMER SEASON - JUNE 1 Through SEPTEMBER 30 
 Weekdays: Between 12:00 noon and 2:00 p.m. and between 8:00 p.m. and 10:00 p.m. 
 
 Off-peak hours include the following: 
 ALL SEASON – JANUARY 1 Through DECEMBER 31 

All day on Saturdays, Sundays and the following holidays:  

Martin Luther King Jr.'s Birthday  3rd Mon. in Jan. 
Presidents Day  3rd Mon. in Feb. 
Memorial Day  Last Mon. in May 
Labor Day  1st Mon. in Sep. 
Columbus Day  2nd Mon. in Oct. 
Thanksgiving Day  4th Thu. in Nov. 
New Year's Day  January 1 
Lincoln's Birthday  February 12 
Independence Day  July 4 
Veterans Day  November 11 
Christmas Day   December 25 

 and all other hours not defined as super-peak or on-peak. 
 
E. Billing  
  PRORATION OF CHARGES 
 

BILLING Service Facilities  
CIRCUMSTANCE Charge Charge BASIS OF PRORATION  
Less than 27 days   Relationship between the length of the billing period  
or more than 34 days Yes Yes and 30 days. 
 
Winter/Summer crossover Yes Yes Relationship between the length of the billing period and 
   the number of days winter and summer. 

Meter reading for service rendered in accordance with this rate will not be combined for billing purposes unless the convenience of the 
District is served thereby. (End) 
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Medium General Service 
Time-Of-Use 

Rate Schedule GS-TOU2 
I. Applicability 
 Applicable to single or three phase service, delivered at such nominal voltage as the customer selects from among those which 

the District designates are available at the customer’s premises. This schedule is mandatory for all commercial and industrial 
(C&I) customers whose monthly demand is 500 to 999 kW for three consecutive months. Customers will remain on this rate 
schedule until their demand falls below 500 kW for 12 consecutive months. The demand for any month will be the maximum 15-
minute kW delivery during the month. Service under this schedule is subject to meter availability.   

 
 

II. Firm Service Rate Medium   Medium Medium 
 Rate Category GUS_M GUP_M GUT_M 

  Secondary Primary 69kV 
Winter Season - October 1 Through May 31 
 Service Charge - per month per meter $85.00 $85.00 $225.00 
 Facilities Charge (per 12 months max kW or installed capacity) $2.25 $2.00 $1.60 
 Energy Charge 
 On-Peak ¢/kWh 8.08¢ 7.64¢ 7.36¢ 
 Off-Peak ¢/kWh 6.40¢ 6.06¢ 5.93¢ 
 Solar Surcharge ¢/kWh 0.02¢ 0.02¢ 0.02¢ 
 
Summer Season - June 1 Through September 30 
 Service Charge - Per month per meter $85.00 $85.00 $225.00 
 Facilities Charge (per 12 months max kW or installed capacity) $2.25 $2.00 $1.60 
 Demand Charge ($/monthly super peak max kW) $5.50 $5.00 $0.00 
 Energy Charge 
 Super-Peak ¢/kWh 15.33¢ 14.58¢ 14.17¢ 
 On-Peak ¢/kWh 10.56¢ 10.18¢ 9.54¢ 
 Off-Peak ¢/kWh 8.12¢ 7.73¢ 7.61¢ 
 Solar Surcharge ¢/kWh 0.02¢ 0.02¢ 0.02¢ 

 
III. Rate Option Menu 
 A. Energy Assistance Program for Non-Profit Agencies  
 A discount of 15 percent of the service charge, facilities charge, demand charge and energy charge for medium general service 

customers directly served by the District, who are certified non-profit agencies as outlined in Sheet No. 1-EAPR-1. The primary 
function shall be to provide a home (sleeping quarters) for low-income residents, who would otherwise meet the Residential 
Energy Assistance Program Rate guidelines defining low-income if permanently residing in a residence. Given that the primary 
function is provided by the non-profit agencies, associated facilities that provide daytime services for the homeless (e.g., personal 
hygiene facilities, laundry facilities, kitchen and/or dining facilities, etc.) may also qualify for the discount. At least 75 percent of 
the facility square footage must be directly related to meeting these functions. 

 
 B. Campus Rates 
 Campus billing is a condition whereby the customer is served from a common address or industrial campus and has several 

accounts or services entrances on the same contiguous campus. Campus billing provides for either hardwire or post metering 
combination of these accounts to a single load shape for billing purposes. This option would have the characteristics of avoiding 
multiple service charges. The following criteria define the conditions under which campus rates would be granted: 

1. Contiguous site. 
2. Same legal entity buying and consuming the power at the site. 
3. No sub-metering on campus to third parties. 
4. Special facilities charges applied to recover additional meter/metering expense. 
5. Single point of contact at the place of business both for billing and service questions. 
6. All accounts served from a common rate and service voltage. 
7. Use of parallel systems for shifting load between different rate offerings will be considered a violation of terms of this 

agreement. The District shall have the right to corrective billing on a single rate and full reimbursement of waived service charges. 
8. This type of service requires interval metering on each service entrance. Customers at the secondary service level will 

be required to pay the service charge associated with primary service to account for additional costs to the District. A 
monthly service fee will be charged for the additional costs of multiple site metering.  

 
 C. Standby Service Option  
 This option is for general service customers who operate, in whole or in part, customer-owned generator(s) on their premises and 

where 1) the output connects to the District’s electrical system, and 2) the District must stand ready to provide backup or 
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Medium General Service 
Time-Of-Use 

Rate Schedule GS-TOU2 
maintenance service to replace the generator(s). 

 
 Standby Service Charge Secondary Primary 69kV 
 ($/kW of Contract Capacity per month) $5.51 $4.35 $2.16 

 
 “Contract Capacity” is a fixed kilowatt value determined by the rating of the generator unit. In addition to the standby service 

charge, the District will continue to bill for all applicable charges under this rate schedule. These charges include customer and 
facility charges, as well as demand and energy charges for District-provided power. 

 
 Optional Metered Standby Service Charge 
 The customer may elect to base the standby charge on actual metered generator output in relation to total site load, which may 

result in a different standby billing than one based on contract capacity. This option requires the customer to pay for the 
installation and monthly maintenance of special metering equipment at both the generator and the customer’s SMUD meter. 

 
 This option uses a metered standby kW instead of contract capacity kW to determine the standby service charge. The formula is 

: as follows
  

metered standby kW = (maximum site kW) - (SMUD billing kW)  where: 
 “maximum site kW” is the highest coincident sum of the hourly generator output, if any, and the SMUD metered load 

for the billing period, and “SMUD billing kW” is the maximum hourly load recorded at the customer meter during the 
previous 12 months. 

 
 D. Economic Development Rate Option 
 This option is applicable to full service customers with load in excess of 299 kW who create a minimum of 50 new jobs and add 

load at a new or expanded site. For existing customers, only the additional load will qualify for the discount. Eligibility for this 
discount is limited to customers with Standard Industrial Classifications (SIC) 2000-3999 Manufacturing, 4800-4899 
Communications, 7300-7499 Business Services and 8700-8799 Professional Services or the equivalent new NAICS codes. 
Qualified customers must agree to be a full service customer for five years.  Qualified customers will receive a reduction of the 
service, demand, facilities and energy components of their bill, based on the table below. 

 
 

Economic Development Discount 

Year 1 Year 2 Year 3 Year 4 Year 5 
5% 3% 1% 0% 0% 

 
 
 
 
 
 
 E. Green Pricing Options 
 SMUD Community Solar Option 
 Customers electing this premium service option will receive an additional charge for monthly energy of no less than 1¢ and no 

greater than 2¢ per kWh. Contributions will be held until sufficient funds are available for construction of a solar roof top system. 
 
 SMUD Renewable Energy Option 
 Customers electing this premium power service will receive an additional charge for monthly energy of no less than 1/2¢ and no 

greater than 2¢ per kWh. SMUD may offer up to three premium rate options representing various blends of renewable resources 
within the 1/2¢ to 2¢ range. The actual prices will be published each November and will be based on the expected above market 
cost of renewable resources for the upcoming year. Participation will be limited to the amount of resources that SMUD is able to 
secure below the 2¢ premium limit. 

 
 F. Net Metering for Solar Electric, Wind Turbine, and Biomass Generation Facilities 
 (Reference Sheet No. 1-GS-2, VI, E, Net Metering…) 
 

 G. Implementation of Energy Efficiency Program 
 Customers who implement a District-sponsored Energy Efficiency program may request a reset of their 12-month historical 

demand upon completion of the project. 
 
IV. Special Metering Charge 
 For customers who purchase and install communications hardware and software to transfer energy load data from their 

meter/recorders to a personal computer, the District will charge a monthly service fee to cover maintenance, software support and 
the annual licensing fee. 

 
V. Conditions 
 A. Type of Electric Service 
 Firm Service 
 Standard service where the District provides a continuous and sufficient supply of electricity. 
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Medium General Service 
Time-Of-Use 

Rate Schedule GS-TOU2 
 B. Service Voltage Definition 
 The following defines the three voltage classes available. The rate shall be determined by the voltage level at which service is 

taken according to the following: 
1. Secondary - This is the voltage class if the definition of “primary” and “69 kV” do not apply to a customer’s service. 
2. Primary - This is the voltage class if a customer elects to accept service at a voltage level of 12 kV or 21 kV that is 

available in the area and the District approves such arrangements for a customer whose monthly demand exceeds 300 
kW. 

3. 69 kV - This is the voltage class if a customer elects to accept service at a voltage level of 69 kV or higher that is available 
in the area and the District approves such arrangements for a customer whose monthly demand exceeds 500 kW. 

 
 C. Power Factor Adjustment 
 Accounts with demands of 20 kW or greater may be subject to a power factor adjustment. The District, at its option, may place 

VAR metering equipment to record reactive power conditions. Effective January 1, 1998, when a customer’s monthly power 
factor falls below 95% leading or lagging, the following billing adjustment will apply: 

             
Energy x $0.0086 x ( 95%    - 1 ) 
 Power Factor  

 
Energy = the total monthly kWh for the account 
Power Factor = the lesser of the customer’s monthly power factor or 95% 
 

 Customers that contract with SMUD for power factor corrections will have the power factor adjustment waived for the portion 
that is covered under the contract. 

The fee for correction per KVAR …………………………………………………………………………………$0.2274 
 KVAR = maximum 12 month KVAR in excess of 33% of kW. 

 
 D. Time-of-Use Billing Periods 

Super-peak hours include the following: 
 SUMMER SEASON (ONLY) - JUNE 1 Through SEPTEMBER 30 
 Weekdays: Between 2:00 pm. and 8:00 p.m. 
 
On-peak hours include the following: 
 SUMMER SEASON - JUNE 1 Through SEPTEMBER 30 
 Weekdays: Between 12:00 noon and 2:00 p.m. and between 8:00 p.m. and 10:00 p.m. 
 WINTER SEASON - OCTOBER 1 Through MAY 31 
  Weekdays: Between 12:00 noon and 10:00 p.m. 
Off-peak hours include the following: 
 ALL SEASON – JANUARY 1 Through DECEMBER 31 

All day on Saturdays, Sundays and the following holidays:  
Martin Luther King Jr.'s Birthday 3rd Mon. in Jan. 
Presidents Day 3rd Mon. in Feb. 
Memorial Day Last Mon. in May 
Labor Day 1st Mon. in Sep. 
Columbus Day 2nd Mon. in Oct. 
Thanksgiving Day 4th Thu. in Nov. 
New Year's Day January 1 
Lincoln's Birthday February 12 
Independence Day July 4 
Veterans Day November 11 
Christmas Day  December 25 

 and all other hours not defined as super-peak or peak 
 

E. Billing 
 PRORATION OF CHARGES 
   
BILLING Service Facilities 
CIRCUMSTANCE Charge Charge BASIS OF PRORATION  
Less than 27 days   Relationship between the length of billing period 
or more than 34 days Yes Yes and 30 days. 
 
Winter/Summer crossover Yes Yes Relationship between the length of billing period 
   and the number of days of winter and summer. 
 
Meter reading for service rendered in accordance with this rate will not be combined for billing purposes unless the convenience 
of the District is served thereby. (End) 
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Time-Of-Use Commercial 
Rate Schedule GS-TOU3 

I. Applicability 
 Applicable to single or three phase service, delivered at such nominal voltage as the customer selects from among those which 

the District designates are available at the customer’s premises. This schedule is mandatory for all commercial and industrial 
(C&I) customers whose monthly demand is 300-499 kW for three consecutive months and for all customers previously served at 
the primary level on Rate Schedule GS.  Customers taking service at the secondary level will remain on this rate schedule until 
their demand falls below 300 kW for 12 consecutive months. This schedule is optional for customers currently billed on Rate 
Schedule GS and taking service at the secondary level with historical billing demand less than 300 kW.   

 
II. Firm Service Rate Small Small 
 Rate Category GUS_S GUP_S 
  Secondary Primary 

Winter Season - October 1 Through May 31 
 Service Charge - per month per meter $85.00 $85.00 
 Facilities Charge (per 12 months max kW or installed capacity) $3.00 $2.70 
Energy Charge 
 On-peak ¢/kWh 8.19¢ 7.74¢ 
 Off-peak ¢/kWh 6.50¢ 6.15¢ 
 Solar Surcharge ¢/kWh 0.02¢ 0.02¢ 
 
Summer Season - June 1 Through September 30 
 Service Charge - per month per meter $85.00 $85.00 
 Facilities Charge (per 12 months max kW or installed capacity) $3.00 $2.70 
 Demand Charge ($/monthly super peak max kW) $6.00 $5.50 
 Energy Charge 
 Super-peak ¢/kWh 15.77¢ 15.01¢ 
 On-peak ¢/kWh 10.78¢ 10.39¢ 
 Off-peak ¢/kWh 8.57¢ 8.16¢ 
  Solar Surcharge ¢/kWh 0.02¢ 0.02¢ 

 
III. Rate Option Menu 
 A. Energy Assistance Program for Non-Profit Agencies 
 A discount of 15 percent of the service charge, facilities charge, demand charge and energy charge for general service customers 

directly served by the District, who are certified non-profit agencies as outlined in Sheet No. 1-EAPR-1. The primary function 
shall be to provide a home (sleeping quarters) for low-income residents, who would otherwise meet the residential Energy 
Assistance Program Rate guidelines defining low-income if permanently residing in a residence. Given that the primary function 
is provided by the non-profit agencies, associated facilities that provide daytime services for the homeless (e.g., personal hygiene 
facilities, laundry facilities, kitchen and/or dining facilities, etc.) may also qualify for the discount. At least 75 percent of the 
facility square footage must be directly related to meeting these functions.. 

 
 B. Campus Rates 
 Campus billing is a condition whereby the customer is served from a common address or industrial campus and has several 

accounts or services entrances on the same contiguous campus. Campus billing provides for either hardwire or post metering 
combination of these accounts to a single load shape for billing purposes. This option would have the characteristics of avoiding 
multiple service charges. The following criteria define the conditions under which campus rates would be granted: 
1. Contiguous site. 
2. Same legal entity buying and consuming the power at the site. 
3. No sub-metering on campus to third parties. 
4. Special facilities charges applied to recover additional meter/metering expense. 
5. Single point of contact at the place of business both for billing and service questions. 
6. All accounts served from a common rate and service voltage. 
7. Use of parallel systems for shifting load between different rate offerings will be considered a violation of terms of this 

agreement. The District shall have the right to corrective billing on a single rate and full reimbursement of waived service 
charges. 

8. This type of service requires interval metering on each service entrance. Customers at the secondary service level will be 
required to pay the service charge associated with primary service to account for additional costs to the District. A monthly 
service fee will be charged for the additional costs of multiple site metering. 

 
C. Standby Service Option 

 This option is for general service customers who operate, in whole or in part, customer-owned generator(s) on their premises and 
where 1) the output connects to the District’s electrical system, and 2) the District must stand ready to provide backup or 
maintenance service to replace the generator(s). 
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Standby Service Charge ($/kW of Contract Capacity per month) 
            Secondary Distribution Voltage ............................................................... $5.51 
            Primary Distribution Voltage................................................................... $4.35 
            69 kV Voltage .......................................................................................... $2.16 

 
 

 “Contract Capacity” is a fixed kilowatt value determined by the rating of the generator unit. In addition to the standby service 
charge, the District will continue to bill for all applicable charges under this rate schedule. These charges include service and 
facility charges, as well as demand and energy charges for District-provided power. 

 
 Optional Metered Standby Service Charge 
 The customer may elect to base the standby charge on actual metered generator output in relation to total site load, which may 

result in a different standby billing than one based on contract capacity. This option requires the customer to pay for the 
installation and monthly maintenance of special metering equipment at both the generator and the customer’s SMUD meter. 

 

 This option uses a metered standby kW instead of contract capacity kW to determine the standby service charge. The formula is 
as follows: 

metered standby kW = (maximum site kW) - (SMUD billing kW)  where: 
 “maximum site kW” is the highest coincident sum of the hourly generator output, if any, and the SMUD metered load 

for the billing period, and “SMUD billing kW” is the maximum hourly load recorded at the customer meter during the 
previous 12 months. 

 
 D. Economic Development Rate Option 
 This option is applicable to full service customers with load in excess of 299 kW who create a minimum of 50 new jobs and add 

load at a new or expanded site. For existing customers, only the additional load will qualify for the discount. Eligibility for this 
discount is limited to customers with Standard Industrial Classifications (SIC) 2000-3999 Manufacturing, 4800-4899 
Communications, 7300-7499 Business Services and 8700-8799 Professional Services or the equivalent new NAICS codes. 
Qualified customers must agree to be a full service customer for five years.  Qualified customers will receive a reduction of the 
service, demand, facilities and energy components of their bill, based on the table below. 
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Economic Development Discount 

Year 1 Year 2 Year 3 Year 4 Year 5 
5% 3% 1% 0% 0% 

 
 E. Green Pricing Options 
 SMUD Community Solar Option  
 Customers electing this premium service option will receive an additional charge for monthly energy of no less than 1/2¢ and no 

greater than 2¢ per kWh. Contributions will be held until sufficient funds are available for construction of a solar roof top system. 
 SMUD Renewable Energy Option  
 Customers electing this premium power service will receive an additional charge for monthly energy of no less than 1/2¢ and no 

greater than 2¢ per kWh. SMUD may offer up to three premium rate options representing various blends of renewable resources 
within the 1/2¢ to 2¢ range. The actual prices will be published each November and will be based on the expected above market 
cost of renewable resources for the upcoming year. Participation will be limited to the amount of resources that SMUD is able to 
secure below the 2¢ premium limit. 

 
F. Net Metering for Solar Electric, Wind Turbine, and Biomass Generation Facilities 
(Reference Sheet No. 1-GS-2, VI, E, Net Metering…) 
 
G. Implementation of Energy Efficiency Program 

 Customers who implement a District-sponsored Energy Efficiency program may request a reset of their 12-month historical 
demand upon completion of the project. 

IV. Special Metering Charge 
 For customers who purchase and install communications hardware and software to transfer energy load data from their 

meter/recorder to a personal computer, the District will charge a monthly service fee to cover maintenance, software support and 
the annual licensing fee. 

 
V. Conditions 
 A. Type of Electric Service 
 Firm Service 
 Standard service where the District provides a continuous and sufficient supply of electricity. 
 B. Service Voltage Definition 
 The following defines the three voltage classes available. The rate shall be determined by the voltage level at which service is 

taken according to the following: 
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Time-Of-Use Commercial 
Rate Schedule GS-TOU3 

1. Secondary: This is the voltage class if the definition of “primary” and “69 kV” do not apply to a customer’s service. 
2. Primary    : This is the voltage class if a customer elects to accept service at a voltage level of 12 kV or 21 kV that is 
 available in the area and the District approves such arrangements for a customer whose monthly demand exceeds 300 kW. 
3. 69 kV  : This is the voltage class if a customer elects to accept service at a voltage level of 69 kV or higher that is 
available in the area and the District approves such arrangements for a customer whose monthly demand exceeds 500 kW. 

 
 C. Power Factor Adjustment 
 Accounts with demands of 20 kW or greater may be subject to a power factor adjustment. The District, at its option, may place 

VAR metering equipment to record reactive power conditions. Effective January 1, 1998, when a customer’s monthly power 
factor falls below 95% leading or lagging, the following billing adjustment will apply: 

             
Energy x $0.0086 x ( 95% - 1) 
 Power Factor 
 

 Energy = the total monthly kWh for the account 
 Power Factor = the lesser of the customer’s monthly power factor or 95% 
 Customers that contract with SMUD for power factor corrections will have the power factor adjustment waived for the portion 

that is covered under the contract. 
The fee for correction per KVAR ........................................................................................................................................$0.2274 

 KVAR = maximum 12 month KVAR in excess of 33% of kW. 
 

D.  Time-of-Use Billing Periods 
 Super-peak hours include the following: 
 SUMMER SEASON (ONLY) – JUNE 1 Through SEPTEMBER 30 
 Weekdays: Between 2:00 p.m. and 8:00 p.m. 
  

On-peak hours include the following: 
 WINTER SEASON - OCTOBER 1 Through MAY 31 
 Weekdays: Between 12:00 noon and 10:00 P.M. 
 SUMMER SEASON - JUNE 1 Through SEPTEMBER 30 
 Weekdays: Between 12:00 noon and 2:00 p.m. and between 8:00 p.m. and 10:00 p.m. 
  

Off-peak hours include the following: 
 ALL SEASON – JANUARY 1 Through DECEMBER 31 

All day on Saturdays, Sundays and the following holidays:  
Martin Luther King Jr.'s Birthday 3rd Mon. in Jan. 
Presidents Day 3rd Mon. in Feb. 
Memorial Day Last Mon. in May 
Labor Day 1st Mon. in Sep. 
Columbus Day 2nd Mon. in Oct. 
Thanksgiving Day 4th Thu. in Nov. 
New Year's Day January 1 
Lincoln's Birthday February 12 
Independence Day July 4 
Veterans Day November 11 
Christmas Day  December 25 

and all other hours not defined as super-peak or on-peak 
 

E. Billing 
 PRORATION OF CHARGES 
    
BILLING Service Demand/Facilities  
CIRCUMSTANCE Charge Charge BASIS OF PRORATION  
Less than 27 days   Relationship between the length 
or more than 34 days Yes Yes of the billing period and 30 days. 
 
Winter/Summer season overlap Yes Yes Relationship between the length of the billing  
   period and the number of days winter & summer. 

  
Meter reading for service rendered in accordance with this rate will not be combined for billing purposes unless the convenience 
of the District is served thereby. 
 (End) 
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