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Table 6-3 
Recommended Transmission and Storage System Improvements 

Item Improvements 
a Construct two 1-Mgal of storage at the Distribution System Tank 1 (DS 1) site 

b 10" transmission main, on the East of Timberland Drive, from the existing 18" main in Foresthill Road to the 
proposed tank 

c FCV station for proposed storage 

d PRV station for proposed storage 

e 12" transmission main from the proposed tank at High School area towards Spring Garden 

f PRV stations for proposed 12” transmission main (item e) 

g Construct two 0.75-Mgal of storage at Distribution System Tank 2 (DS 2) site 

h 10" transmission main from the existing 18" main in Foresthill Road to the proposed tank on the East of 
Melody Lane  

i FCV station for proposed storage at DS 2 site 

j 12" transmission main from the tank to the existing main in Foresthill Road 

k 10" branch transmission main from 12" proposed main to the existing main in Foresthill Road on the East of 
Polaris Way 

l PRV station from DS 2 to transmission main in Foresthill Road 

m 8" transmission main from the 10" tank feeder main in Powerline Road at the vicinity of the proposed tank 
through Hard Rock Drive 

n 12" transmission main from the existing 18" main at the vicinity of Old Mill PRV to the proposed 12" main 
via Yankee Jims area. 

o PRV stations along 12” transmission main (item n) 

p 10" transmission main along McKeon Ponderosa Way from Spring Garden 

q 8" transmission main along McKeon Ponderosa Way from the end of line item m towards the south of the 
Gas Canyon area 

r 10" transmission main from the end of line item n through the existing 10" main in the vicinity of Richardson 
PRV 

s Check valve in 6" main on Red Rock Drive 

t PRVs 
 
storage is recommended at build-out.  Three (3) Mgal of storage is proposed at the treatment 
plant site, with the balance located within the distribution system. 

System storage provides operational flexibility during emergency conditions by 1) providing 
additional storage, and 2) providing redundancy within the system in the event of a pipeline 
failure. Two areas within the District were identified based on geographic location and elevation.  
The locations are preliminary only for planning purposes.  Detailed analysis including soils, 
topography, environmental constraints, right-of-ways, etc. will be necessary prior to selecting the 
sites. 

Prior to implementing any of the suggested improvements included herein the District will 
comply with the California Environmental Quality Act (CEQA) and prepare the necessary 
documentation depending on the nature of the improvements.  The District may also be subject to 
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the National Environmental Protection Act (NEPA) and other Federal regulations depending on 
the nature of the project and funding sources.  The determination of necessary documentation to 
comply with CEQA, and possibly NEPA, should occur during the predesign phase of the project 
when the specific nature of the improvements are known including the particular location of the 
tanks sites and associated piping. 

DISTRIBUTION SYSTEM STORAGE SITE 1 (DS 1) 

A possible tank site was located in the back of the Foresthill High School (High School).  There 
is a lot of relatively flat ground in this area conducive to constructing tanks cost effectively.  
Siting tanks at a public facility such as parks or schools is typically less controversial than in a 
residential area.   

A new tank with storage capacity of 1.0 Mgal is recommend, with space to add a second tank of 
the same size in the future to provide about 2 Mgal at that location.  This tank would provide 
backup water supply and serve areas within the northwest portion of the District – up into 
Yankee Jims Road area and north of Foresthill Road and located at an elevation of around 3,000 
feet mean sea level (MSL). 

The tank(s) would be fed off of a new 10” diameter main extending north from the existing 18” 
main.  The 12” pipeline from the tank would extend to the west along Power Line Road out into 
the service area; however adequate pressure would not be available until the elevation dropped to 
around 2,900 feet MSL, which is about 100 feet below the tank elevation and about a half mile to 
west of the tank site area. 

Providing storage at this location would not benefit much of the system until the interconnecting 
piping in the northern portion of the District is complete.  Therefore development of this storage 
site is not recommended until the area north of Foresthill Road develops and the pipelines are 
constructed. 

DISTRIBUTION SYSTEM STORAGE SITE 2 (DS 2) 

A possible tank site was located in the Melody Lane area to the north of Foresthill Road.  A new 
tank with the storage capacity of approximately 0.75 Mgal is recommend, with space to add a 
second tank of the same size in the future for a total of about 1.5 Mgal.  This tank site would 
provide backup water supply to Todd Valley and Gas Canyon areas and would also provide 
additional storage for the system at build-out. 

A 12” main is recommended to feed the proposed tank from the existing Foresthill Road and a 
16-inch main to supply water from the tank, which would connect to the existing 12-inch pipeline 
downstream of PRS 3 along Foresthill Road.  This configuration would maintain current 
pressures within the distribution within the Melody Lane area.  The tank would be located at 
around elevation 2,900 feet MSL.  The downstream pressure at PRS 3 would also have to be 
lowered to allow water from the new tank to flow into the transmission main. 
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A second alternative configuration would utilize a nested set of isolation valves and tees.  Under 
normal operation the tank would fill from the upstream side of the tee, and feed back into the 
pipeline just downstream of the tee and would require less piping than the previous alternative, 
but would lower the pressure to around 40 or 50 psi in the Melody Lane area and could reduce 
pressures in the vicinity of Melody Lane, which may be unacceptable to homeowners 
accustomed to much higher pressures.  Relocation of PRS 3, or addition of another large pressure 
regulating station on the transmission main may also be a possibility.   The ultimate configuration 
should be determined via a detailed engineering study. 

Constructing a tank and associated piping at the DS 2 site would have immediate benefit to the 
existing system as regards storage and would increase the overall system reliability.  
Development of the DS 2 site prior to constructing tanks at the DS 1 site near the High School is 
likely.  The DS 1 site may not be constructed for some time depending on development in the 
northern portion of the District; therefore, the DS 2 site should have the ability to accommodate 
two tanks in the event the DS 1 tanks are not built in the foreseeable future. 

Table 6-3 includes a summary of the distribution system improvements including pipelines, 
flow/pressure regulating stations and storage. 

6.5 COST ESTIMATE 

Probable costs for improvements to the existing and build-out systems were estimated for all 
major infrastructure.  Infrastructure to serve a particular neighborhood was not included and is 
assumed to be the responsibility of the developer.  Costs were developed using the unit cost 
assumptions included in Table 6-4.  A summary of the estimated capital costs are included in 
Tables 6-5 through 6-7.  Capital costs have been determined based on existing deficiencies, 
distribution system storage, and transmission pipelines in each respective table. 

Table 6-4 
Distribution System Cost Assumptions 

Description Cost ($) 

Gallon of Storage $1 

Cost per inch-diameter per foot of pipeline $10 

Right-of-way acquisition, $/LF $15 

Land for tank site, $/Ac 50,000 

Valve (PRV/ FCV), EA $50,000 

Check valve, EA $25,000 
 
As shown all costs include a 30-percent contingency and a 25-percent allowance for engineering, 
legal and administrative costs. 
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Table 6-5  
Existing Distribution System Improvements Cost Estimate [a, b] 

Item Improvements Unit Qty Unit Cost Cost (x$1,000) 

a Replace 6" transmission main with 8" main in 
Crestline Drive LF 2,640 $80 $210 

b Replace 6" transmission mains with 8" mains in 
Old Mill Street south of Foresthill Road LF 3,510 $80 $280 

c Replace 4" transmission mains with 6" mains in 
Old Mill Street south of Foresthill Road LF 710 $60 $40 

d Replace 6" transmission main with 8" main in 
Gas Canyon Court LF 1,110 $80 $90 

e 6" transmission main connection between 
Thomas Street and Timber Land Drive LF 860 $75 $60 

f Replace 6" transmission main with 8" main in 
Hard Rock Drive LF 950 $80 $80 

g Replace 6" transmission main with 8" main in 
Mayflower Road LF 700 $80 $60 

h Replace 6" transmission main with 8" main in 
Moshiron Drive up to Pine Crest Drive LF 420 $80 $30 

i Replace 6" transmission main with 8" main in 
Hosmer Mine Court  LF 830 $80 $70 

j Replace 6" transmission mains with 8" mains in 
Pine Crest Drive  LF 940 $80 $80 

k Replace 4" transmission mains with 6" mains in 
Pine Crest Drive  LF 660 $60 $40 

l 6" transmission main connection between the 
ends of Eagle Ridge Drive and Ponderosa Way LF 2,179 $75 $160 

m Replace 6" transmission mains with 8" mains in 
the northwest corner of Monte Verde area  LF 950 $80 $80 

 Sub-Total    $1,280 
Contingencies @ 30%    $385 
Sub-Total    $1,665 

 

Engineering, Admin, Legal @ 25%    $415 
 Total Existing System    $2,080 
[a] June 2007 20 Cities ENR CCI = 7,984 
[b] Refer to Figure 6-2 for improvement location based on item identification. 
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Table 6-6 
Distribution System Storage Improvements Cost Estimate [a, b] 

 Improvements Unit Qty Unit 
Cost Cost (x1,000) 

 STORAGE TANKS AND APPURTENANCES     
 Distribution System Storage 1 Site (DS-1)     

a Two – 1 Mgal tanks with land Gal 2,000,000 $1 2,000 
 Land for tank site Ac 1 50,000 50 

b 10" transmission main, on the East of Timberland Drive, 
from the existing 18" main in Foresthill Road to the 
proposed tank  

LF 2,380 $115 275 

c FCV station for proposed storage  Ea 1 $50,000 50 
d PRV station for proposed storage Ea 1 $50,000 50 

e 12" transmission main from the proposed tank site 
towards Spring Garden 

LF 21,370 $135 2,885 

f PRV stations for proposed 12” transmission main (item 
e) 

Ea. 2 $50,000 100 

      
 Distribution System Storage 2 Site (DS-2)     

g Two 0.75-Mgal tanks with land Gal 1,500,000 $1 $1,500 
 Land for tank site Ac 1 50,000 50 

h 10" transmission main from the existing 18" main in 
Foresthill Road to the proposed tank on the East of 
Melody Lane  

Lf 2,210 $115 255 

i FCV station for proposed storage Ea 1 $50,000 50 
j 12" transmission main from the tank to the existing main 

in Foresthill Road Lf 7,060 $135 955 

 Sub-Total Distribution System Storage    $8,220 
 Contingencies @ 30%    2,465 
 Sub-Total    $10,685 
 Engineering, Admin, Legal @ 25%    2,670 
 Total Distribution System Storage    $13,355 

[a] June 2007 20 Cities ENR CCI = 7,984 
[b] Refer to Figure 6-3 for improvement location based on letter identification. 
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Table 6-7 
Build-out Transmission Pipeline Improvements Cost Estimate [a, b] 

 Improvements Unit Qty Unit 
Cost Cost (x1,000) 

k 10" branch transmission main from 12" proposed main 
to the existing main in Foresthill Road on the east of 
Polaris Way 

LF 7,210 $115 $830 

l PRV station from DS 2 to transmission main in 
Foresthill Road 

Ea. 1 $50,000 $50 

m 8" transmission main from the 10" tank feeder main in 
Powerline Road at the vicinity of the proposed tank 
through Hard Rock Drive  

LF 9,050 $95 $860 

n 12" transmission mains from the existing 18" main at 
the vicinity of Old Mill PRV to the proposed 12" main via 
Yankee Jim area  

LF 20,840 $135 $2,810 

o PRV stations along 12” transmission main Ea. 2 $50,000 $100 

p 10" transmission main along McKeon Ponderosa Way 
from Spring Garden  

LF 7,840 $115 $900 

q 8" transmission main along McKeon Ponderosa Way 
from the end of line 10” towards the south of the Gas 
Canyon area 

LF 12,170 $95 $1,160 

r 10" transmission main from the end of the proposed 8” 
pipeline to the vicinity of the Richardson PRV 

LF 2,140 $115 $250 

s Check valve in 6" main on Red Rock Drive Ea 1 $10,000 $10 
t PRV stations Ea 3 $50,000 $150 
 Sub-Total    $7,135 
 Contingencies @ 30%    2,140 
 Sub-Total    $9,275 
 Engineering, Admin, Legal @ 25%    $2,320 
 Total    $11,595 

[a] June 2007 20 Cities ENR CCI = 7,984 
[b] Refer to Figure 6-3 for improvement location based on letter identification. 
 
The total estimated capital cost for the existing system to remedy existing deficiencies is 
$2.1 million.  The estimated capital cost for the improvements to serve future growth is 
approximately $25 million, including transmission pipelines and distribution system storage.  
The cost of remedying existing deficiencies is the responsibility of the existing customers, 
whereas improvements to accommodate future growth should be borne by new users.  Only the 
cost of future expansion improvements was included in the proposed connection charge 
calculation methodology included in Section 7. 
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Section 7 
Proposed Methodology For Connection Charge 
Calculation 

Improvements and associated capital costs to increase the capacity of the existing system to serve 
future growth have been identified in previous sections of this Master Plan.  Facilities financed 
with connection charges include backbone facilities such as water treatment, transmission system 
improvements and storage, which provide the necessary capacity to serve future growth.  A 
proposed methodology to calculate a water connection charge to fund these improvements is 
developed in this section.  The proposed capital improvements included in this plan are based on 
full build-out within the existing District service area. 

The length of time for build-out within the District is unknown, and may take several decades to 
fully develop.  Master Plans typically have a useful life of five to 10-years before updates are 
necessary due to changing conditions (e.g. regulations, rate of growth, changes in construction 
costs, etc.).  The connection fee eventually adopted by the District Board of Directors will be 
developed using a shorter time horizon which will based on input from developers, the County’s 
Community Plan Update and other factors to be determined in separate document.  A proposed 
methodology is included herein for consideration. Any such calculations or formulations 
expressed in this section are for example purposes only. 

Specific onsite improvements within specific developments that are needed to provide service to 
the specific development including distribution system piping, services, blow offs, fire flows in 
excess of normal requirements, and other appurtenances are financed by the developer, 
constructed to District standards and deeded to the District.  These “onsite” improvements should 
be paid for by the developer and are not included or credited to the connection charge fees. 

The nature and timing of public improvements as they relate to new development, as well as the 
need for public agencies to build logical increments of capacity, often lead to situations in which 
improvements are needed in advance of receiving connection fees necessary to fund the 
improvements.  In such cases it is typical for one developer to pay for capacity in excess of the 
need created by their project and receive a reimbursement as future development occurs.  The 
developer would receive the reimbursement from the District’s connection charge only as other 
developers pay for additional connections related to the infrastructure that was constructed to 
serve their needs.  This mechanism requires the developer who stands to benefit financially from 
a project to take the financial risk of the improvements rather than the District and its existing 
customers. 
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The projected costs included herein are based on a pay-as-you go approach, assuming that 
developers will be required to construct master planned improvements and will be reimbursed for 
any over sizing necessary with connection charges from subsequent development.  Therefore the 
District and its existing customers are not required to incur debt to pay down the loan, and no 
finance charges are included in the recommended connection charge. 

7.1 PROPOSED METHODOLOGY 

The connection charge must have a relationship to the cost of providing the service which is 
related to the cost of the improvements needed to provide the capacity.  To simplify the process 
of determining the share of these costs for which an increment of future development is 
responsible, the concept of the Equivalent Dwelling Unit (EDU) has been used.  An EDU 
represents the water demand exerted by a single family residence, which for the purposes of this 
master plan is considered to be 450 gpd/EDU on average.  This number excludes the share of the 
District’s overall unaccounted water that could be assigned to each EDU.  With the unaccounted 
water the unit consumption rate would be 495 gpd/EDU.  Section 3 includes a discussion of 
water demand and unaccounted water. 

Multi-family residential, commercial and industrial demands can be represented as a multiple of 
EDUs depending on their relative demand, which is typically expressed by the meter size 
necessary to provide the desired flow.  This method is a common and simple means of 
determining the connection charge and still considers the relative demand that new service places 
on the system. 

7.1.1 FORMULATION OF CHARGE 

The recommended connection charge is calculated based on the capital cost estimate for the 
improvements required to provide service to a single EDU within the system.  This charge has 
been broken down into three categories by the type of capital improvements funded.  These 
include: 

 Treatment – Improvements that are related to capacity increases at the water treatment 
plant.  This includes storage at the treatment plant. 

 Storage – Improvements related to storage within the distribution system. 

 Transmission – Improvements associated with the construction of main transmission 
pipelines as identified in the Master Plan improvements.  Onsite improvements, 
including distribution systems, services, hydrants, etc. are not included in this 
component and will be built by the developer at his cost. 

Total cost for each component, including administrative, construction and contingencies have 
been included and are summarized in Table 7-1. 
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Table 7-1 
Summary of Connection Charge Components [a, b] 

Component Estimated Construction 
Cost, (x 1,000) 

Connection Charge, $ 

Treatment [c] $9,850 $2,745 

Storage [d] $13,355 $3,722 

Transmission $11,595 $3,232 

Total $34,800 $9,699 

[a] June 2007 ENR 20 Cities CCI = 7,984. 
[b] Based on a total of 3,588 additional EDU through build-out of existing District. 
[c] Includes storage at treatment plant. 
[d] Three new tanks within the District’s distribution system. 

 
Methodology for Meters 1-inch and Less.  Based on the total cost of improvements, divided by 
the number of projected EDUs, the connection charge would be $9,699.  The 3/4-inch meter is 
the smallest size meter that the District currently provides and is typically used to provide service 
to single family residential development to District customers. The 3/4-inch meter represents the 
potential water demand for one (1) EDU.    To add perspective, the Placer County Water 
Agency’s (PCWA) current water connection charge in Zone 3 (above Auburn in the Foothills) is 
$9,234 for a single family residence. 

As the size of the meter increases, so does the potential demand placed on the system and the 
associated water connection charge should increase.  This methodology is common practice, and 
based on the American Water Works Association (AWWA) standard meter ratios which are 
summarized in Table 7-2.  The ratios are simply based on the capacity of the various meters. 

Table 7-2 
Meter Equivalence Ratios and Proposed Connection Charge 

 AWWA   

Meter Size, 
inches Standard Ratio(a) 

 
Modified Ratio(b) 

Maximum 
Continuous 
Flow, gpm (c) 

Proposed 
Connection 
Charge, $ 

5/8 1 --- 20 --- 
3/4 1.5 1 30 $9,699 
1 2.5 1.7 50 $16,488 

1.5 5 3.3 100 [d] 
2 8 5.3 160 [d] 
3 17.5 11.7 350 [d] 
4 31.5 21 630 [d] 

[a] American Water Works Association (AWWA) meter ratio calculation based on a 5/8-inch meter. 
[b] Modified ratio based on ¾-inch meter as standard. 
[c] Based on AWWA standards for maximum flow through meter. 
[d] Connection charge for meters larger than 1.5-inches discussed below. 

 
As stated, the smallest meter the District uses is a 3/4-inch meter.  Therefore the standard meter 
ratios have been adjusted and shown in the column labeled “modified ratio”.  Therefore a 
customer requesting a 1-inch meter would be required to pay a water connection charge of 1.7 x 
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3/4-inch meter charge.  That methodology works wells for small meters; however, meters sizes 
over 1.5-inches have the potential to place excessive burden on the system capacity and should 
be addressed differently as discussed below. 

Methodology for Meters 1.5-inch and Larger.  The maximum flow rates through the larger 
meters can place an excessive burden on the system, while at the same time, not provide adequate 
funding for capacity related improvements. 

For example, a 4-inch meter running at full capacity could pass a total of 0.9 MGD, which is the 
equivalent of 1,820 EDU (900,000 gal/495 gpd/EDU), which would represent a connection 
charge of over $17.5M based on the connection charge for the equivalent as individual single 
family homes.  The connection charge based on the meter ratio of 21 the connection charge 
would be calculated as $204,000, and would not provide adequate funding for improvements 
related to the level of development that could be served if the meter were operated continuously.  
For example, the District could be exploited if a developer constructed private storage tanks 
dedicated to his development, and filled at the maximum continuous capacity of the meter and 
equalized demands through the tank, he could serve an entire community for a fraction of the cost 
compared to paying individual water connection fees on a per home basis. 

The recommended means of calculating the connection charge for commercial/industrial and 
multifamily sites is based on the use ratio compared to a single family dwelling unit.  The 
applicant should provide the District with the average and maximum day water demands 
expected to be placed on the system which can then be converted to an EDU basis and used to 
determine the connection charge.  This information would be submitted as part of the will serve 
application for the development.  The minimum recommended connection charge for 1.5 through 
4-inch meters is included in Table 7-3, and is directly proportional to the meter size and ratio 
compared to a 3/4-inch meter. 

The District should review the usage records for the site after three years of service and make a 
determination as to the accuracy of the original estimate.  If the applicant was overcharged, a 
refund should be made, or if the applicant was undercharged, then additional money paid to the 
District.  This approach protects the District and the applicant. 

Table 7-3 
Minimum Proposed Connection Charge for 

Meters 1.5-inch and Larger 

Meter Size Minimum Connection 
Charge [a] 

1.5 $32,006 
2 $51,405 
3 $113,478 
4 $203,679 

[a] Minimum recommended connection charge; 
to be determined on a site specific basis. 
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7.1.2 INDEXING OF FEES 

Indexing is used to provide for automatic adjustment of fees to account for inflationary cost 
increase.  The enabling ordinance can provide for automatic fee adjustment on a prescribed date 
each year, or every other year or third year, etc.  Annual indexing revisions are recommended to 
minimize the magnitude of the change and insure that revenue more closely follows expenses.  
One approach involves adjustment based on an accepted cost indicator such as the CPI 
(Consumer Price Index) or the ENR Construction Cost Index.  The latter is preferred since it 
more closely reflects costs in the construction industry, which are used as the basis for computing 
connection fees.  This approach provides the most accurate adjustment, although the incremental 
change (increase or decrease) is not known beyond the current year. 
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SECTION 8 
Implementation Plan 

This proposed implementation plan outlines the infrastructure upgrades to provide additional 
capacity to serve future development.  Improvements previously discussed include upgrades to 
the water treatment process, additional storage and transmission facilities.  Project phasing will 
depend on the rate of growth experienced within the District, which is subject to economic forces 
outside the District’s control.  Projected water demands are based on the existing District service 
area boundaries and land uses described in the 1981 Foresthill General Plan.  Estimated capital 
costs have been provided for the improvements and used to calculate the water connection charge 
in prior sections of this report. 

The reliable yield of the District’s water supply was evaluated.  Based on the analysis there is 
ample water available for the current level of development.  However, under the build-out water 
projections there is a short fall under the critical dry period condition.  Means to address the 
water supply issue are discussed below. 

A fundamental concept included in the improvement plan is to provide a logical and practicable 
means of expanding the water facilities.  Typically these types of projects can take 18 to 24 
months to implement due to permitting, financing and engineering work that must be completed 
prior to construction.  That lag time should be included in planning the improvements. 

8.1 TREATMENT PLANT IMPROVEMENTS 

Implementation of improvements at the water treatment plant are discussed below in relation to 
water demands.  Figure 8-1 includes the demand projections within the District based on 2.5 to 
5 percent growth rates.  Critical improvements at the treatment plant are identified based on the 
average annual flow, so if the rate of growth changes, it does not affect the need for the 
improvement at the indicated flow, but will change the timing on when the improvement is 
needed. 

8.1.1 STORAGE 

Provision of additional storage at the treatment plant should occur as soon as possible.  In the 
event of a problem at the treatment plant, there is less than one-half day of total storage during 
summer months, which does not included flow equalization, fire flow or contact time for 
disinfection.  The addition of 1 Mgal of storage is recommended immediately before significant 
demands are added to the system, along with the tank the accompanying improvements include: 
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 Site piping 
 Figure 8-1 Implementation of Water Treatment Plant Improvements 
 Flow control structure 
 Site work (relocation of existing utilities, road, grading, etc.) 
 Electrical and controls 

A second 1-Mgal tank should be added by the time average daily flow is about 1.3 MGD.  A total 
of approximately 3.3 Mgal of storage would be provided at the at the treatment plant.  Additional 
storage within the distribution system is recommended and discussed in Section 8.3. 

Modifications to the existing storage tank piping should be completed to resolve the current 
operation problems associated with the disinfection system.  District staff plans to make those 
improvements during the winter when demands are reduced, and the various tanks can be taken 
offline for modifications. 

8.1.2 FILTRATION 

The current filters have capacity to produce 3 MGD at maximum allowable loading rates.  The 
historical maximum day demand is about 2.3 MGD, so there is around 0.7 MGD of capacity 
remaining.  The addition of a third filter should occur by the time the average daily demand 
reaches 1.2 MGD.  The third filter will provide capacity up to a maximum day demand of 
4.5 MGD, or an average daily flow of 1.8 MGD.  The fourth filter will be required prior to 
reaching an average daily flow of 1.8 MGD, and increase the maximum day demand up to 6 
MGD, with an average flow of 2.4 MGD.  See Table 8-1, below. 

As noted in Section 5, the District may be required to add pretreatment prior to the filters if the 
existing facility is reclassified as an inline filter plant.  The addition of roughing filters in front of 
the existing filters will provide the necessary treatment, although pilot testing will be needed.  A 
total of two roughing filters of are needed to provide pretreatment for four finished water filters, 
and added accordingly. 

Table 8-1 
Filter Capacity 

No. of Filters Maximum Capacity, 
MGD[a] 

Approx. Average Daily 
Demand, MGD[b] 

1 1.5 0.48 
2 3.0 1.2 
3 4.5 1.8 
4 6.0 2.4 
5 7.5 3.0 

[a] Based on maximum filter loading rate of 3 gpm/ft2 

[b] Peaking factor MDD/ADD = 2.5 
 
As the existing filters near their maximum capacity there is no redundancy in the event of a filter 
failure.  A recommended goal is to provide a redundant unit at build-out, but adds to project cost.  
If a redundant filter cannot be added immediately, interim redundancy could be accomplished by 
adding the next filter when the demands represent 75-percent of the maximum capacity of the 
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existing filters.  For example, the fourth filter would be added when average daily demand 
reached 1.4 MGD, equating to a maximum day demand of approximately 3.4 MGD.  A building 
extension will be needed if the fifth, and truly redundant filter is added.  The addition of a 
redundant filter has been included in the project cost estimate. 

8.1.3 MISCELLANEOUS IMPROVEMENTS 

A number of miscellaneous improvements were identified in Section 5.  The improvements are 
relatively minor, and will likely be completed by District staff as needed and are not addressed 
herein. 

8.2 TRANSMISSION SYSTEM IMPROVEMENTS 

The transmission mains are the primary conveyance facilities to move water through the District.  
A number of transmission main improvements were identified in Section 6, and were located in a 
manner to provide system looping and reliability throughout the system. 

The pipeline alignments are based on a general review of the area, and have been located along 
existing or planned roadways wherever possible.  A hydraulic model was prepared and used to 
size pipelines to ensure adequate flow and pressure will be provided throughout the distribution 
system during critical demand periods (e.g. peak hour and maximum day plus fire flow) as the 
system expands. 

Two tank sites were located within the transmission system.  The locations of the new storage 
tanks can vary depending on the specific development that occurs within the District.  The tank 
elevation will be the critical factor.  Two areas within the District were identified, one near the 
High School deemed Distribution Storage Site 1 (DS 1), and the second near Melody Lane and 
identified as DS 2. 

The site located in the area around Melody Lane would like be the first to be constructed and 
would benefit the western portion of the District, especially Todd Valley and any new 
developments in that portion of the District.  The High School Tank site will provide water into 
the Yankee Jim area, and also down around to the west side of the District; however, those areas 
are more remote and it is likely that the northern area will develop out in the future after the 
Melody Lane tank.  The addition of system storage should be a priority. 

The District will need to determine which transmission system improvements are necessary on a 
case by case basis.  It is likely that the transmission mains will be built in increments and 
complete loops over a series of project, each requiring an extension of the main to their specific 
project.  Where possible, over sizing mains through developments that could integrate into the 
transmission system should be considered. 

8.3 WATER SUPPLY 

Water demand projections based on current land uses within the District were developed, and 
compared to the estimated reliable yield of the Sugar Pine Reservoir.  A summary of the reservoir 
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yields calculated by two methods as described in Section 4 is included in Table 8-2.  The yield 
calculated based on the period of record is considered the most reliable because it represents 
actual conditions which have occurred historically, whereas the design event relies on a statistical 
method. 

Table 8-2 
Estimated Reservoir Yield 

 Estimated Yield, ac-ft/yr 

Reservoir Configuration Design Event [a] Period of Record [b] 

Current Reservoir 2,750 2,150 

Enlarged Reservoir 4,150 3,450 

[a]  Based on Log-Pearson statistical analysis based on a design event. 
[b] Based on simulating the reservoir operation based on historical flows for the period of record. 

 

The estimated annual demand within the current District boundary under current and build-out 
conditions is 1,079 and 3,069 ac-ft, respectively.  The existing reservoir has an estimated reliable 
yield of 2,150 acre-ft.  As annual demands increase to near 2,000 ac-ft, the District should be 
prepared to impose deficiencies on customers during drought events such as the critical period, or 
be prepared to expand reservoir capacity by installing radial gates. 

Imposing deficiencies to reduce water use is common at other agencies during drought 
conditions.  Many agencies have formal Drought Contingency Plans, which outline procedures 
and policies under dry periods.  These typically include public education regarding conservation, 
limiting outdoor water use, imposing financial penalties on customers with excessive water use, 
etc., and depend on the severity and length of the drought.  At build-out conditions, the overall 
demand would need to be curbed by at least 920 ac-ft, or around 30-percent, which is considered 
reasonable under extreme conditions.  Determination of what criteria triggers deficiencies, and 
the magnitude of the reduction necessary will require a detailed evaluation and is not within the 
scope of this report. 

Alternatively, the District could consider adding the radial gate to the reservoir to increase its 
capacity and associated yield.  Modifying the reservoir could trigger additional constraints on 
releases from the reservoir to provide additional water downstream uses.  Water right issues may 
also be raised if the capacity is increased.  Raising the reservoir was not included as an option in 
this master plan. 

The District must determine whether imposing deficiencies to limit water demands during critical 
dry periods is acceptable to District residents, or if the preferred alternative would be to enlarge 
the reservoir at significant cost.  Enlarging the reservoir would provide additional water supply 
that could be used to serve growth beyond the current District boundary. 
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8.4 CONNECTION CHARGE 

The District’s current connection charge to fund future capacity improvements necessary to serve 
future growth should be updated to reflect costs of the improvements identified herein.  Section 7 
included a proposed methodology for calculating the connection.  The District plans to develop a 
modified version of the improvements identified herein on based on a shorter time horizon (i.e. 
something less than build-out).  The planning horizon will be determined based on input from 
developers, Placer County and staff. 

8.5 FUTURE UPDATES 

The water master presented herein should be adopted by the District and implemented 
accordingly.  Periodic updates to the master plan are recommended on a five to ten year basis to 
ensure that the assumptions presented herein remain valid.  The Master Plan should also be 
updated if any major changes in the County’s land use policies occur that would significantly 
increase the level of development expected within the District. 

 



Appendix A 
Reservoir Yield Data 
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