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1 Introduction 
 
Fresno County Service Area Number 14 (CSA 14), also known as Belmont Manor is a small public water 
system in Fresno County. The County of Fresno (County) operates the water system for the residents of CSA 
14. CSA 14 utilizes two groundwater wells to supply water to the residents. Each of the wells is contaminated 
with the synthetic organic contaminant (SOC) 1,2,3 Trichloropropane (TCP) above the State of California 
Maximum Contaminant Level (MCL). The County is exploring options to remedy the TCP issue experienced 
by CSA 14.   
 
Previously, the County hired Provost & Pritchard (P&P) to prepare a report entitled, 1,2,3-Trichloropropane 
Mitigation Feasibility Study ( June 2019, See Appendix A) evaluating the feasibility of using granular activated 
carbon (GAC) filters as a means to remove the TCP from the groundwater. The study recommended GAC as 
a solution to the TCP issue and provided estimates for capital, and operations and maintenance (O&M) costs. 
The County has concerns with the long-term sustainability of GAC treatment due to ongoing O&M costs 
and have asked P&P to evaluate options for connecting CSA 14 to the City of Fresno (City) system as means 
to providing a more sustainable solution to the TCP issue experienced by CSA 14. At the time of the June 
2019 study, connecting to the City was not evaluated, because it was unknown if the City would agree to 
provide a connection to CSA 14. The City has since indicated that it would be open to providing CSA 14 a 
master service connection to the City system if the County can satisfy City requirements and an agreement 
with mutually agreeable terms can be executed.
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2 Background Project Information 
The following section provides a brief summary of the existing CSA 14 water system. 

2.1 Community Description 

CSA 14 is located in the County at the southeast corner of Belmont and Leonard Avenues.  Figure 2-1 shows 
the location of CSA 14 and the surrounding vicinity.  The County oversees operation of two public drinking 
water supply wells (Wells 1 and 2) within CSA 14.  CSA 14 serves a year-round population of approximately 
115 through 41 service connections and is classified as a community water system.  Both wells are contaminated 
with the TCP at concentrations above the MCL. In addition to exceeding the MCL for TCP, Well 1 also exceeds 
the MCL for nitrate. 

2.1.1 Existing Facilities 

The CSA-14 water system consists of a single pressure zone supplied by two (2) groundwater wells equipped 
with constant speed pumps.  The system does not include any storage other than small hydropneumatic tanks 
located at the well sites.  The system is not routinely chlorinated. Figure 2-2 shows the existing CSA 14 water 
distribution system. A copy of the most recent (as of the preparation of this report) Division of Drinking 
Water (DDW) Routine Sanitary Survey, which also provides information regarding the existing CSA 14 
system, is included as Appendix B. 

2.1.2 Water Supply Sources 

2.1.2.1 Well Number 1 (Well 1) – Inactive Source 

Well No. 1 is located on the south side of Belmont Avenue approximately 500 feet east of Leonard Avenue in 
unincorporated Fresno County.  The well is situated on a lot surrounded on three sides by private residences. 
The well is reported to have been constructed with a total depth of approximately 218 feet and is equipped 
with a 30-hp constant-speed submersible deep well pump. The County reports that the the pumping rate for 
Well 1 is approximately 480 gallons per minute (gpm). Water is pumped into an on-site 6,000-gallon 
hydropneumatic tank which then supplies the distribution system. The well is not equipped with a 
chlorination system. 
 
Well 1 has historically been designated as a standby source due to the need to bail lubricating oil out of the 
well.  The oil was deposited by an oil-lubricated pump that has since been removed.  The County historically 
operated the well periodically to make sure it is functional in case it is needed for firefighting or when Well 2 
has to be taken out of service. Well 1 recently exceeded the MCL for nitrate and can no longer be used to 
deliver water to the system. 
 

2.1.2.2 Well Number 2 (Well 2) – Active Source 

Well No. 2 is located at the eastern end of E. Madison Avenue approximately 800 feet south of Well 1. The 
well is surrounded to the north, south, and east by an open field. The well is reported to have been 
constructed with a total depth of approximately 300 feet and is equipped with a 25-hp constant-speed 
submersible deep well pump. The County reports that the the pumping rate for Well 2 is approximately 180 
gpm.  Water is pumped into an on-site 110-gallon bladder tank which then supplies the distribution system 
including the active hydropneumatic tank at the Well 1 site.  The well is not equipped with a chlorination 
system. 
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2.1.3 Water Storage 

CSA 14 does not currently have any water storage facilities.   

2.1.4 Water Treatment 

CSA 14 does not currently treat its water supply. 

2.1.5 Water Distribution System 

According to record drawings the existing CSA 14 water distribution system is comprised of approximately 
4,400 linear feet of asbestos concrete pipe (ACP) ranging from 4-inch to 8-inch. The record drawings indicate 
that the system was constructed in the 1960’s.  

2.1.6 Hydropneumatic Tanks 

CSA 14 has two hydropneumatic tanks connected to the system with capacities of 6,000 and 110 gallons. The 
110-gallon hydropneumatic tank is connected downstream of Well 2. Both wells are hydraulically connected 
to the 6,000-gallon hydropneumatic tank. The 6,000-gallon tank was constructed at the same time as the 
distribution system. 

2.1.7 Emergency Power Supply 

CSA 14 does not have backup generators at either of the existing well sites.   

2.1.8 Water Meters 

All forty-one active service connections in CSA 14 are currently unmetered. 

2.2 Existing Water System Demands and Capacity 

2.2.1 Water System Demands 

The County provided annual water production records for CSA 14 for the years 2012 though 2020, with the 
exception of December 2020 monthly data (not available at time of report). System water demand will be 
estimated according to Title 22 recommendations using the annual water production data. Table 2-1 
summarizes the annual water production data. 

2.2.1.1 Maximum Month Average Day Demand 

The total volume of water pumped during a maximum month period (July 2013) was approximately 3,200,000 
gallons. The volume of water pumped over the month of July 2013 equates to a maximum month average day 
demand (MMADD) of approximately 72 gallons per minute (gpm) 

2.2.1.2 Maximum Day Demand and Peak Hour Demand 

Peaking factors were applied to the MMADD to estimate the maximum day demand (MDD) and peak hour 
demand (PHD) for CSA 14. Peaking factors used for this analysis were consistent with Title 22. MDD was 
calculated by applying a peaking factor of 1.5 to MMADD.  PHD was calculated by applying a peaking factor 
of 1.5 to MDD. Using these peaking factors, the MDD is estimated at 108 gpm and the PHD is estimated at
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Table 2-1.  Summary of Annual Water Production 

Annual Water Production 

Month 
Year 

2012 2013 2014 2015 2016 2017 2018 2019 2020 

January 700,000  400,000  740,000  593,000  85,000  94,000  275,000  198,000  463,000  

February 800,000  600,000  625,000  412,000  165,000  106,000  340,000  137,000  715,801  

March 800,000  1,000,000  849,400  746,000  95,000  263,000  199,000  211,000  687,100  

April 1,100,000  1,800,000  1,284,300  1,149,000  420,000  279,000  354,000  416,000  825,500  

May 1,500,000  2,200,000  1,650,300  1,251,800  456,000  664,000  772,000  675,000  1,667,666  

June 2,200,000  2,700,000  2,265,000  1,810,000  715,000  994,000  862,000  592,000  2,189,000  

July 2,900,000  3,200,000  1,354,500  1,738,000  843,000  836,000  770,000  1,345,000  2,398,000  

August 2,700,000  2,900,000  2,499,000  1,288,000  837,000  1,054,000  834,000  1,872,000  2,347,000  

September 2,800,000  2,400,000  1,712,000  782,000  633,000  699,000  690,000  2,221,000  1,843,000  

October 1,700,000  2,000,000  1,615,000  357,582  508,000  633,000  716,000  2,022,000  1,633,000  

November 1,200,000  1,200,000  1,080,000  240,000  448,000  419,000  559,000  1,099,000  1,114,600  

December 500,000  600,000  580,000  238,000  179,000  262,000  262,000  430,000  698,400 

Total 18,900,000  21,000,000  16,254,500  10,605,382  5,384,000  6,303,000  6,633,000  11,218,000  16,582,067  
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161 gpm. The County has indicated that they estimate the peak demand for CSA 14 to be approximately 180 
gpm. 

Table 2-2.  Summary of Water System Demands 

Water System Demands 

Demand Type Result (gpm) 

MMADD 72 

MDD 108 

PHD 161 

Fire Flow 1,000 

2.2.1.3 Fire Flow Requirements 

The Fresno County Fire Protection District (County Fire) regulates fire flow requirements for developments. 
County Fire follows the California Fire Code (CFC).  Table 105.1(1) in Appendix B of the CFC dictates that 
the minimum fire flow requirement for one- and two-family dwellings, groups R-3 and R-4 buildings, and 
townhouses that are no larger than 3,600 square feet in size and that do not have an automatic sprinkler 
system shall have a minimum fire flow requirement of 1,000 gpm for a duration no shorter than one hour. It 
is assumed that the fire flow requirement for CSA 14 is 1,000 gpm for a duration of one hour. 

2.2.2 System Capacity 

As previously stated in Section 2.1.2 of this report, CSA 14 has two sources.  Wells 1 and 2 have reported 
pumping capacities of 480 gpm and 180 gpm, respectively. The total system pumping capacity is estimated to 
be 660 gpm , however Well 1 currently exceeds the MCL for nitrate and therefore can’t be used to deliver 
water to the system. Given the inability to utilize Well 1 the total system capacity is reduced to the capacity of 
Well 2 which is 180 gpm. 
 
Water system capacity is typically measured in terms of firm capacity. Firm capacity is defined as the pumping 
capacity with the largest well offline. Firm capacity is typically used to provide a conservative measure of 
system source capacity. For this study, firm capacity will be used to evaluate system capacity. Given the lack 
of more than one water source, by definition CSA 14 does not have firm capacity.   

2.2.3 System Supply and Demand Comparison 

2.2.3.1 Title 22 Comparison  

Section 64554 in Chapter 16 of Title 22 states that for systems with less than 1,000 connections the system shall 
have storage capacity equal to or greater than the MDD, unless the system can demonstrate it has an additional 
source of supply or has an emergency connection that can meet the MDD requirement. CSA 14 is not able to 
satisfy the Title 22 requirements regarding source supply and storage. It’s inability to meet Title 22 requirements 
for source supply are due to a lack of storage and the absence of a second water supply source. Well 2 pumping 
capacity exceeds the estimated MDD, but without a viable second source or adequate storage capacity, CSA 14 
is unable to demonstrate Title 22 source and storage capacity.  Table 2-3 compares existing firm system supply 
with estimated system demands. 

 

 



  Section Two:  Project Description 

TCP Mitigation Project at Belmont Manor 

Provost & Pritchard Consulting Group • April 2022  2-7 

Table 2-3  Title 22 Supply and Demand Comparison 

Water Supply and Demand Comparison 

Water Supply Source 
Volume 

(gallons) 

Well 2 (180 gpm for 24 hours)1 259,200 

Existing Storage Tank Volume 0 

Supply Total   259,200 

System Demand (108 gpm for 24 hours) 155,520 

Net Surplus/(Deficit)1,2,3 (-) 

Notes: 
1. Well 1 has an estimated pumping capacity of 480 gpm, which is not accounted for in this calculation  

because of the ongoing nitrate issues associated with Well 1. The ongoing nitrate issues preclude CSA 14 
from utilizing Well 1 as a drinking water source. 

2. Fire flow is not accounted for in this calculation. 
3. CSA 14 does not meet Title 22 requirements for source and storage, therefore a supply surplus 

can’t be reported despite Well 2 capacity exceeding the estimated system MDD.  

2.2.3.2 California Fire Code Comparison 

In addition to the inability of CSA 14 to meet Title 22 requirements for supply capacity, the system also fails 
to meet minimum CFC requirements for fire flow. The combined capacity of Wells 1 and 2 (660 gpm) do not 
meet the minimum fire flow requirements of 1,000 gpm set forth in the CFC. To further exacerbate the issue, 
currently Well 1 can’t be used to provide water to the system, therefore system is limited to the capacity of 
Well 2 (180 gpm) to fight fires. Table 2-4 compares the existing system total supply with the minimum CFC 
requirements. 
 

Table 2-4  CFC Supply and Demand Comparison 

Water Supply and Demand Comparison 

Water Supply Source 
Volume 

(gallons) 

Well 2 (180 gpm for 1 hour) 10,800 

Existing Storage Tank Volume 0 

Supply Total   10,800 

Minimum Fire Flow Requirement (1,000 gpm 
for 1 hour) 

60,000 

Net Surplus/(Deficit)1 (49,200) 

Notes: 
1. Well 1 has an estimated pumping capacity of 480 gpm, which is not accounted for in this calculation  

because of the ongoing nitrate issues associated with Well 1. The ongoing nitrate issues preclude CSA 14 
from utilizing Well 1 as a drinking water source. 
 

2.3 Water Quality 

As previously stated in Section 1 of this report, CSA 14 has two wells contaminated with TCP at levels above 
the State MCL. DDW has issued a compliance order, No. 03-23-18R-012 (CO) to CSA 14 regarding the TCP 
issue. A copy of the CO is included as Appendix C.  For additional information regarding overall 
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groundwater quality in CSA 14 wells, please refer to the report entitled, 1,2,3-Trichloropropane Mitigation 
Feasibility Study (Provost & Pritchard, June 2019), which is included as Appendix A. In addition, Well 1 exceed 
the MCL for nitrates and is no longer being utilized as a water source for the CSA 14 system. 

2.4 Existing Operations and Maintenance Practices 

County operators operate and maintain the CSA 14 system.  County operators routinely visit and oversee the 
system and perform maintenance as needed. Audited financial statements for the CSA 14 water system were 
provided by the County for the years of 2015 through 2019.  O&M costs for the system vary year over year 
and average about $33,000 per year which equates to about $67 per month per connection. Table 2-5 shows 
the O&M expenses for the fiscal years (July 1 – June 30) 2015/2016 – 2019/2020. In Section 4 of this report, 
life cycle cost opinions are provided for various project alternatives. The life cycle cost estimates in Section 4 
include the present worth of 20 years of O&M cost at an assumed interest rate of 3%.  Using the average 
annual O&M expense of $33,000 per year and the assumptions previously stated, the estimated present worth 
of 20 years of the existing system O&M costs for CSA 14 are approximately $490,000. 

 

Table 2-5  Annual Operations and Maintenance Expense Summary 

Annual Operations and Maintenance Expense Summary 

Expense Type 
Year 

2015/2016 2016/2017 2017/2018 2018/2019 2019/2020 

General Liability Insurance $318 $289 $ 314 $ 308 $ 305 

Maintenance - Equipment $ 29,369 $ 507 $ 861 $ 454 $ 77 

Maintenance - Buildings/Grounds $1,109 - -  $ (25) - 

Memberships $163 $161  $ 156 $ 150 $ 150 

Office Expense $2  $12 $(139) $ 4 -  

Postage $148  $ 66 $ 104 $ 137 $39  

PeopleSoft $1,321  $ 1,756 $ 1,766 $1,526 $ 705 

Professional and Specialized 
Services 

$6,477 $27,457 $15,083 $28,361 $32,987 

Special Departmental Expense $300 - - - - 

Utilities $4,789 $5,424 $6,148 $6,884 $5,160 

Total $43,995 $35,672 $ 24,293 $37,799  $34,423 
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3 Problem Description 
3.1.1 Water Quality  

As stated previously, CSA 14 is under a CO from DDW to remedy the ongoing issue with TCP.  Additional 
information regarding the CO and efforts made to remedy the TCP via treatment can be found in Appendix 
C and A, respectively. In addition to the ongoing TCP issue, Well 1 has exceeded the MCL for nitrates. 

3.1.2 System Capacity and Redundancy  

As mentioned previously, CSA 14 has a single water supply well (Well 2). Well 2 has a pumping capacity of 
180 gpm, which exceeds the estimated system MDD.  As previously stated, Well 1 has exceeded the MCL for 
CSA 14 and can no longer be utilized as a potable supply source. With the lack of a second supply source and 
adequate water storage, CSA 14 does not meet Title 22 requirements for source and storage. In addition, CSA 
14 does not have the ability to meet minimum CFC requirements for fire flow. The Well 2 capacity falls short 
of the minimum fire flow requirement of 1,000 gpm.  Based on the estimates shown in the previous sections, 
CSA has, at a minimum, a supply shortfall of approximately 820 gpm during fire flow situations. It is 
recommended that any alternative for TCP mitigation include measures to provide adequate source capacity 
to meet both Title 22 and CFC requirements. 

3.1.3 System Resiliency  

In addition to the system capacity issue highlighted above, the system does not have any back up power to 
protect against power outages (system resiliency). Power outages are common, especially in the summer 
months, when power demands are high due to the relatively high temperatures and can last for several hours 
at a time.  CSA 14 is served from the existing Pacific Gas & Electric Company (PG&E) power distribution 
system.  Without backup generators, the CSA 14 water distribution system is vulnerable to power outages. 
Given all of the recent fires in recent years that have devastated areas in not only PG&E’ service areas, but 
also statewide, it is recommended that any alternative for TCP mitigation include provisions to provide 
system resiliency. 

3.1.4 Water Metering  

All of CSA 14’s forty-one active service connections are unmetered. California law requires that all water 
supplied by an urban water supplier to meter all municipal and industrial water service connections by 2025. 
An urban water supplier is defined as a supplier who provides at least 3,000 acre-feet of water annually or has 
at least 3,000 service connections within its service area. CSA14 is not considered an urban water suppler. 
The City of Fresno is considered an urban water supplier.  It is recommended that any alternative for water 
system improvements also include a provision to install water meters on all water services in the service area.  

3.1.5 Problem Description Summary 

As this discussion shows, the system’s problem is multifaceted. Issues with the existing system include 
deficiencies related to TCP and nitrate contamination (water quality), Title 22 source and storage capacity 
(system capacity) , a lack of supply to meet fire flow operating conditions (system capacity and redundancy), 
lack of backup power at the well sites in the event of an emergency (system resiliency) and unmetered service 
connections (water metering).  The following sections discuss possible alternatives to resolve these problems 
and provide reliable drinking water to the residents of CSA 14.  
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4 Alternatives Analysis 
 
Four primary alternatives have been identified for the study: (1) connection to the City with a master service 
via a 16-inch transmission main, (2) connection to the City with a master meter via an 8-inch transmission 
main and site improvements, (3) consolidation with the City via 16-inch transmission main, and (4) TCP 
treatment and a new water well.  
 
A master service would include a master meter at the point of connection to the City system and the County 
would be charged for water that passes through the meter. The County would retain ownership and operation 
of the CSA 14 water system and new transmission main.  
 
Consolidation would not include a master meter. Instead, the City would take over ownership and operation 
of the distribution system and transmission main. Residents in the CSA 14 area would become customers of 
the City. Replacement of the CSA 14 distribution system would likely be a requirement of consolidation due 
to the age and condition of existing facilities and absence of metered water connections. In addition, under 
the consolidation option, the City would likely require a second point of connection (in addition to the 
connection near Belmont and Temperance Avenues) to CSA 14 from the City system. Identification of a 
second point of connection to the City is outside of the scope of this study.   
 
These alternatives are discussed in further detail and evaluated in the following sections. Each alternative will 
be evaluated for agency requirements, environmental impacts, planning and land requirements, construction 
and site considerations, and capital and operating costs. 
 

4.1 Alternative 1: Master Service with 16-Inch Transmission Main 

4.1.1 Description 

Alternative 1 will include approximately 7,400 linear feet of 16-inch transmission main, a master service 
meter, fire hydrants, a sampling station, and customer meters for each service in CSA 14.  In addition to the 
major infrastructure, there will be several crossings of Fresno Irrigation District (FID) facilities including the 
Fancher Number 6 and Briggs Number 7 canals. Alternative 1 allows CSA 14 to continue to be a County 
owned water system. CSA 14 is not defined as an urban water supplier, therefore, the County could continue 
to charge CSA 14 residents a flat rate for water, in which case individual customer meters could be omitted 
from the project. For the purposes of this report individual customer meters are included in this alternative. 
Costs shown for Alternative 1 include costs for customer meters. Figure 4-1 shows a conceptual layout of 
Alternative 1. Alternative 1 would provide a single point of connection to the City of Fresno water 
distribution system leaving CSA 14 vulnerable to outages if the transmission main were to be taken out of 
service for maintenance. To mitigate against this supply vulnerability, CSA 14 would place Well 2 on standby 
status for limited use in outage situations. In this situation, Well 2 would only have capacity to meet peak 
hourly water demand of the system. If Well 2 were to be taken off standby status and placed back into service 
during a transmission main outage, DDW would require that the County notify CSA 14 residents of the 
change and that the Well 2 water contains TCP. Well 1 would remain on inactive status due to water quality 
issues and likely be destroyed.  Alternative 1 does not include a generator for backup power. It is assumed 
that resiliency will be provided from the City system since the City has back up power provisions at many of 
its water sources. 
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4.1.2 Design Criteria 

4.1.2.1 Division of Drinking Water 

DDW provides regulatory oversight of CSA 14. The project will be subject to the water works standards 
under Title 22 of the California Code of Regulations. 

4.1.2.2 County of Fresno  

The Project will be constructed in a County right-of-way (ROW). County road design standards will be 
followed. 

4.1.3 Agency Requirements 

4.1.3.1 Fresno Irrigation District 

FID was contacted as part of this project to gain an understanding of what FID would require for utility 
crossings. The response from FID is included as Appendix D.  FID will have specific requirements when 
crossing their existing facilities. Specific standards related to utility crossings are included as Appendix E.  

4.1.3.2 Fresno Metropolitan Flood Control District 

Fresno Metropolitan Flood Control District (FMFCD) was also contacted as part of this project. FMFCD 
has plans for future storm drain facilities in the project area. Typically, FMFCD storm drains are constructed 
six feet north of a roadway centerline.  Efforts will be made to accommodate the typical FMFCD alignment 
for storm drain pipelines. 

4.1.3.3 City of Fresno 

A connection to the City water distribution system will require approval by the City and the connection will 
be subject to City requirements. Meetings with the City occurred during the preparation of this report to gain 
understanding of what the City may require to facilitate the connection of CSA 14 to the City system.  In the 
course of those meetings the City provided some guidance on what may be required as part of this project 
including, but not limited to: 
 

• Master meter at connection proposed connection point 

• 16-inch transmission main 

• County ownership of all facilities downstream of master meter 

• Fees to acquire dedicated surface water supply 

• Individual customer meters 

• Source redundancy 
 
If this alternative is pursued by the County, the County will have to confirm all requirements and obtain 
approval from the City.  

4.1.4 Environmental Impacts 

As part of the feasibility study, a high-level environmental review was performed for Alternative 1. Based on 
the feasibility level definition of Alternative 1 it appears that an Initial Study/Mitigated Negative Declaration 
(IS/MND) will be required for compliance with the California Environmental Quality Act (CEQA).  In 
addition to the IS/MND, it is recommended that technical studies, both biological and cultural, be completed 
to satisfy any requirements under CEQA and the National Environmental Policy Act (NEPA).  Assuming 
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that grant money is pursued to finance all or part of the project it is recommended that an Environmental 
Information Form (EIF) also be prepared for the Water Board. 
 

4.1.5 Land Requirements 

An extraterritorial service agreement (ESA) will have to be executed between the City and County and 
approval from the Local Agency Formation Commission (LAFCo) will be required to allow the City to 
provide service outside its service area boundary. Approval from FID will be required for finalizing the ESA.  
 
Additional land acquisition to accommodate the project is not anticipated.  Efforts will be made to construct 
the transmission main within County ROW. Both temporary construction easements and permanent 
easements will be needed at the main FID utility crossings to accommodate the proposed transmission main. 

4.1.6 Construction and Site Considerations 

The City of Fresno constructed the Kings River Pipeline (KRP) which consisted of a 72-inch pipeline along 
the south side of Belmont Avenue which would parallel the proposed Alternative 1 pipeline alignment. Issues 
arose on the KRP project while crossing the FID Fancher Creek No. 6 canal (Canal).  During excavation of 
the trench along the Canal the contractor ran into debris that was not anticipated including tires and broken 
pieces of concrete.  It’s likely that these same conditions may be present in the location Alternative 1 
proposed to cross the Canal. 
 
The existing CSA 14 water distribution system is comprised of ACP. Properly installed buried ACP poses 
little to no risk to human health.  Exposure to certain types of airborne asbestos can increase risk for lung 
disease in humans. Precautions should be taken during construction, by the Contractor, when excavating and 
exposing existing ACP to limit exposure to airborne asbestos and to dispose of asbestos properly.  Alternative 
1 does not propose to replace the ACP in the CSA 14 system.  Alternative 1 does propose to connect to the 
existing CSA 14 water distribution system.  If Alternative 1 is chosen as the selected alternative and is 
eventually constructed, the contractor should take special precaution when connecting to the existing system. 
Should the contractor have to remove any ACP, during the construction, the removed pipe should be 
stockpiled in a secure location and testing should be performed to characterize the type of asbestos present. 
Based on the test results the contractor should dispose of the ACP at a facility authorized to handle that type 
of waste. The contractor should also provide the proper protective gear for their workers who are working in 
the area of the existing ACP. The contractor should follow all Occupational Safety and Health Administration 
(OSHA) guidelines with regard to working around and handling of asbestos.  

4.1.7 Cost Estimate 

Budgetary estimates of O&M costs were developed for the purpose of alternative comparison in this study. 
Actual O&M costs and water rates are outside the scope of this study. Alternative 1 O&M costs are estimated 
to be about $8,500 annually which is estimated to be significantly less than the existing annual O&M expense 
of about $33,000 for CSA 14. Table 4-1 summarizes at a high level, the estimated O&M costs for Alternative 
1. Alternative 1 would require the residents to purchase water from the City which would offset some of the 
potential O&M savings anticipated with Alternative 1 compared to other alternatives. It’s estimated that the 
total annual cost of water would be about $26,000 based on historical water usage. Overall, it’s estimated that 
the residents of CSA 14 would see an increase in their monthly water bill of about $5 due to implementation 
of Alternative 1.  
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Table 4-1  Estimate of Annual Operations and Maintenance for Alternative 1 

Estimated Annual Operations and Maintenance Expense Summary 

Expense Type Estimated Expense Amount ($)  

General Liability Insurance $300 

Maintenance - Equipment $500 

Maintenance - Buildings/Grounds $250 

Memberships $150 

Office Expense $50 

Postage $100  

PeopleSoft $1,600  

Professional and Specialized Services $5,000 

Special Departmental Expense $50 

Utilities $500 

Estimated Annual O&M Cost $8,500 

Cost to Purchased Water From City1 $26,130 

Total Estimated Annual O&M $34,630 

Notes: 
1. Estimated using historical water usage data from CSA 14 and current City water 

rates. 

 
O&M costs are typically used as one measure of system sustainability. Ultimately the O&M costs fall on the 
rate payers in the system. Projects that trigger significant increases to O&M may create a situation where rate 
payers can no longer afford to operate the system despite other perceived positive impacts due to 
implementation of a project. When evaluating the overall costs of project both capital costs and O&M costs 
need to be accounted for. Capital costs are a one-time cost to acquire and construct the project and include 
construction costs and non-construction costs, while O&M costs are incurred throughout the life of the 
project. Typically, O&M costs are evaluated on a present worth basis over a 20-year period assuming an 
interest rate for the 20-year period. The capital cost and the present worth of 20-years of O&M are added 
together to obtain a life-cycle cost. A preliminary engineer’s opinion of probable construction cost (EOPCC) 
and overall life cycle cost for Alternative 1 is included in Table 4-2.    

4.1.8 Advantages/Disadvantages 

The improvements described in Alternative 1 provide a solution to the water quality issues, source capacity 
and redundancy issues, resiliency issues and metering issues faced by CSA 14. This solution also provides a 
measure of system redundancy since Well 2 will continue to be used as a standby source by CSA 14 in 
emergency situations.  
 
Despite providing a solution that would meet regulatory requirements, Alternative 1 may lead to situations 
where residents are utilizing a well contaminated with TCP for short durations during any given year due to 
maintenance or repairs to the proposed 16-inch transmission main. DDW will require that the County notify 
CSA 14 residents. Alternative 1 is estimated to reduce system O&M costs on an annual basis by about 
$24,000 per year on average. This savings would be offset by water purchases from the City. Anticipated 
water bills for Alternative 1 would increase by about $5 per month per connection. 
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Table 4-2  Alternative 1 Project Life Cycle Cost Summary 

Alternative 1 Project Life Cycle Cost Summary 

Item Description Estimated Cost ($) 

Construction Costs $2,893,000 

Non-Construction Costs $661,500 

Contingency (20%) $579,000 

Water Acquisition Cost1 $672,000 

Total Capital Cost $4,805,500 

Present Worth of O&M Costs2 $515,000 

Life Cycle Cost $5,320,500 

Notes: 
1. Water acquisition costs presented here are an estimate and are subject to City 

approval. 
2. Present worth of 20 years of O&M assuming a 3% interest rate. See Table 4-1` 

for estimated annual total O&M cost used for this evaluation 

 

4.2 Alternative 2: Master Service with 8-Inch Transmission Main, 
Water Storage Tank, and Booster Pump Station  

4.2.1 Description 

Alternative 2 is similar to Alternative 1. Alternative 2 varies from Alternative 1 with regard to the 
transmission main and because Alternative 2 includes a water storage tank and booster pump system. 
Alternative 2 will include approximately 8,700 linear feet of 8-inch transmission main, a master service meter, 
fire hydrants, a sampling station, a water storage tank to handle fire flow storage, a booster pump station to 
provide flows during normal and fire flow situations, and customer meters for each service in CSA 14.  The 
storage tank would need to be sized to provide a minimum usable storage volume of 60,000 gallons to 
provide storage for fire protection. In addition to the major infrastructure, there will be several crossings of 
FID facilities including the Fancher Number 6 and Briggs Number 7 canals. Alternative 2 allows CSA 14 to 
continue to be a County owned water system. CSA 14 is not defined as an urban water supplier, therefore, the 
County could continue to charge CSA 14 residents a flat rate for water, in which case individual customer 
meters could be omitted from the project. For the purposes of this report individual customer meters are 
included in this alternative. Costs shown for Alternative 2 include costs for customer meters. Figure 4-2 
shows a conceptual layout of Alternative 2. Alternative 2 would provide a single point of connection to the 
City of Fresno water distribution system leaving CSA 14 vulnerable to outages if the transmission main were 
to be taken out of service for maintenance. To mitigate against this supply vulnerability, CSA 14 would have 
the flexibility to utilize water stored in the proposed storage tank and also have the ability to use Well 2 as a 
standby source for emergencies. If Well 2 were to be taken off standby status and placed back into service 
during a transmission main outage, DDW would require that the County notify CSA 14 residents of the 
change and that the Well 2 water contains TCP. Well 1 would remain inactive and likely destroyed due to 
nitrate contamination. Alternative 2 does not include a generator for back up power. It is assumed that 
resiliency will be provided from the City system since the City has back up power provisions at many of its  
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water sources. An emergency standby generator could also be installed at the storage tank site, however, this 
was not included in cost for this alternative. 

4.2.2 Design Criteria 

4.2.2.1 Division of Drinking Water 

DDW provides regulatory oversight of CSA 14. The project will be subject to the water works standards 
under Title 22 of the California Code of Regulations. 

4.2.2.2 County of Fresno  

The Project will be constructed in a County ROW. County road design standards will be followed. 

4.2.3 Agency Requirements 

4.2.3.1 Fresno Irrigation District 

FID was contacted as part of this project to gain an understanding of what FID would require for utility 
crossings. The response from FID is included as Appendix D.  FID will have specific requirements when 
crossing their existing facilities. Specific standards related to utility crossings are included as Appendix E.  

4.2.3.2 Fresno Metropolitan Flood Control District 

FMFCD was also contacted as part of this project. FMFCD has plans for future storm drain facilities in the 
project area. Typically, FMFCD storm drains are constructed six feet north of a roadway centerline.  Efforts 
will be made to accommodate the typical FMFCD alignment for storm drain pipelines. 

4.2.3.3 City of Fresno 

A connection to the City water distribution system will require approval by the City and the connection will 
be subject to City requirements. Meetings with the City occurred during the preparation of this report to gain 
understanding of what the City may require to facilitate the connection of CSA 14 to the City system.  In the 
course of those meetings the City provided some guidance on what may be required as part of this project 
including, but not limited to: 
 

• Master meter at connection proposed connection point 

• 16-inch transmission main 

• County ownership of all facilities downstream of master meter 

• Fees to acquire dedicated surface water supply 

• Individual customer meters 

• Source redundancy 
 
If this alternative is pursued by the County, the County will have to confirm all requirements and obtain 
approval from the City.  

4.2.4 Environmental Impacts 

As part of the feasibility study, a high-level environmental review was performed for Alternative 2. Based on 
the feasibility level definition of Alternative 2 it appears that an IS/MND will be required for compliance 
with CEQA.  In addition to the IS/MND, it is recommended that technical studies, both biological and 
cultural, be completed to satisfy any requirements under CEQA and NEPA.  Assuming that grant money is 



  Section Four:  Alternatives Analysis 

TCP Mitigation Project at Belmont Manor 

Provost & Pritchard Consulting Group • April 2022  4-9 

pursued to finance all or part of the project it is recommended that an EIF also be prepared for the Water 
Board. 

4.2.5 Land Requirements 

An ESA will have to be executed between the City and County and approval from the LAFCo will be 
required to allow the City to provide service outside its service area boundary. Approval from FID will be 
required for finalizing the ESA.  
 
Additional land acquisition to accommodate the project are anticipated. Land acquired for the project should 
be large enough to construct a storage tank, booster pump station, and associated electrical facilities.   Efforts 
will be made to construct the transmission main within County ROW. Both temporary construction 
easements and permanent easements will be needed at the main FID utility crossings to accommodate the 
proposed transmission main. 

4.2.6 Construction and Site Considerations  

The City of Fresno constructed the KRP which consisted of a 72-inch pipeline along the south side of 
Belmont Avenue which would parallel the proposed Alternative 2 pipeline alignment. Issues arose on the 
KRP project while crossing the FID Canal.  During excavation of the trench along the Canal the contractor 
ran into debris that was not anticipated including tires and broken pieces of concrete.  It’s likely that these 
same conditions may be present in the location Alternative 2 proposed to cross the Canal. 
 
The existing CSA 14 water distribution system is comprised of ACP. Properly installed buried ACP poses 
little to no risk to human health.  Exposure to certain types of airborne asbestos can increase risk for lung 
disease in humans. Precautions should be taken during construction, by the Contractor, when excavating and 
exposing existing ACP to limit exposure to airborne asbestos and to dispose of asbestos properly.  Alternative 
1 does not propose to replace the ACP in the CSA 14 system.  Alternative 1 does propose to connect to the 
existing CSA 14 water distribution system.  If Alternative 1 is chosen as the selected alternative and is 
eventually constructed, the contractor should take special precaution when connecting to the existing system. 
Should the contractor have to remove any ACP, during the construction, the removed pipe should be 
stockpiled in a secure location and testing should be performed to characterize the type of asbestos present. 
Based on the test results the contractor should dispose of the ACP at a facility authorized to handle that type 
of waste. The contractor should also provide the proper protective gear for their workers who are working in 
the area of the existing ACP. The contractor should follow all Occupational Safety and Health Administration 
(OSHA) guidelines with regard to working around and handling of asbestos.  

4.2.7 Cost Estimate 

Budgetary estimates of O&M costs were developed for the purpose of alternative comparison in this study. 
Actual O&M costs and water rates are outside the scope of this study. Alternative 2 O&M costs are estimated 
to be about $32,000 annually which is estimated to be slightly less than the existing annual O&M expense of 
about $33,000 for CSA 14. Table 4-3 summarizes at a high level, the estimated O&M costs for Alternative 2. 
Alternative 2 would require the residents to purchase water from the City which would offset some of the 
potential O&M savings anticipated with Alternative 2 compared to other alternatives. It’s estimated that the 
total annual cost of water would be about $26,000 based on historical water usage. Overall, it’s estimated that 
the residents of CSA 14 would see an increase in their monthly water bill of about $53 due to implementation 
of Alternative 2.  

 



  Section Four:  Alternatives Analysis 

TCP Mitigation Project at Belmont Manor 

Provost & Pritchard Consulting Group • April 2022  4-10 

 

 

Table 4-3  Estimate of Annual Operations and Maintenance for Alternative 2 

Estimated Annual Operations and Maintenance Expense Summary 

Expense Type Estimated Expense Amount ($)  

General Liability Insurance $300 

Maintenance - Equipment $5,000 

Maintenance - Buildings/Grounds $240 

Memberships $160 

Office Expense $50 

Postage $100  

PeopleSoft $1,600  

Professional and Specialized Services $20,000 

Special Departmental Expense $50 

Utilities $4,500 

Estimated Annual O&M Cost $32,000 

Cost to Purchased Water From City1 $26,130 

Total Estimated Annual O&M $58,110 

Notes: 
1. Estimated using historical water usage data from CSA 14 and current City water 

rates. 

 
O&M costs are typically used as one measure of system sustainability. Ultimately the O&M costs fall on the 
rate payers in the system. Projects that trigger significant increases to O&M may create a situation where rate 
payers can no longer afford to operate the system despite other perceived positive impacts due to 
implementation of a project. When evaluating the overall costs of project both capital costs and O&M costs 
need to be accounted for. Capital costs are a one-time cost to acquire and construct the project and include 
construction costs and non-construction costs, while O&M costs are incurred throughout the life of the 
project. Typically, O&M costs are evaluated on a present worth basis over a 20-year period assuming an 
interest rate for the 20-year period. The capital cost and the present worth of 20-years of O&M are added 
together to obtain a life-cycle cost. A preliminary engineer’s opinion of probable construction cost (EOPCC) 
and overall life cycle cost for Alternative 2 is included in Table 4-4.    

4.2.8 Advantages/Disadvantages 

The improvements described in Alternative 2 provide a solution to the water quality issues, source capacity 
and redundancy issues, resiliency issues and metering issues faced by CSA 14. This solution also provides a 
measure of system redundancy since a water storage tank is included and Well 2 can continue to be used as a 
temporary standby source by CSA 14 in emergency situations. Alternative 2 provides more resiliency than 
Alternative 1 due to the water storage tank. 
 
Despite providing a solution that would meet regulatory requirements, Alternative 2 may lead to situations 
where residents are utilizing a well contaminated with TCP for short durations during any given year due to 
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maintenance or repairs to the proposed 16-inch transmission main. DDW will require that the County notify 
CSA 14 residents. Alternative 2 is estimated to reduce system O&M costs on an annual basis by about $300 
per year on average. This savings would be offset by water purchases from the City. Anticipated water bills 
for Alternative 2 would increase by about $53 per month per connection. 
 

Table 4-4  Alternative 2 Life Cycle Project Cost Summary 

Alternative 2 Project Cost Summary 

Item Description Estimated Cost ($) 

Construction Costs $3,245,000 

Non-Construction Costs $789,000 

Contingency (20%) $649,000 

Water Acquisition Cost1 $672,000 

Total Capital Cost $5,355,000 

Present Worth of O&M Costs2 $866,300 

Life Cycle Cost $6,221,300 

Notes: 
1. Water acquisition costs presented here are an estimate and are subject to City 

approval. 
2. Present worth of 20 years of O&M assuming a 3% interest rate. 

4.3 Alternative 3: Consolidation of CSA 14 with the City of Fresno 
with 16-Inch Transmission Main 

4.3.1 Description 

Alternative 3 is anticipated to be similar to Alternative 1. The difference between Alternative 1 and 3 would 
be that under Alternative 3, CSA 14 would become part of the City water system as opposed to remaining an 
independent community water system. Alternative 3 will include approximately 7,400 linear feet of 16-inch 
transmission main, fire hydrants, a sampling station, replacement of the existing CSA 14 water distribution 
system to upgrade to City Standards, and customer meters for each service in CSA 14. The City is considered 
an urban water supplier, therefore, the City will require that individual customer water meters be installed at 
each service connection. Meters are included in costs shown for this alternative.  In addition to the major 
infrastructure, there will be several crossings of FID facilities including the Fancher Number 6 and Briggs 
Number 7 canals.  Alternative 3 would provide a single point of connection to the City of Fresno water 
distribution system leaving CSA 14 vulnerable to outages if the transmission main were to be taken out of 
service for maintenance. The City would require a second transmission main to provide two points of 
connection to the CSA 14 service area. Analysis of a second water main is outside the scope of this study and 
is not included in the alternative cost. Wells 1 and 2 would be destroyed due to water quality issues. 
Alternative 3 does not include a generator for backup power. It is assumed that resiliency will be provided 
from the City system since the City has back up power provisions at many of its water sources. 
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4.3.2 Design Criteria 

4.3.2.1 Division of Drinking Water 

DDW provides regulatory oversight of CSA 14. The project will be subject to the water works standards 
under Title 22 of the California Code of Regulations. 

4.3.2.2 County of Fresno  

The Project will be constructed in a County ROW. County road design standards will be followed. 

4.3.3 Agency Requirements 

4.3.3.1 Fresno Irrigation District 

FID was contacted as part of this project to gain an understanding of what FID would require for utility 
crossings. The response from FID is included as Appendix D.  FID will have specific requirements when 
crossing their existing facilities. Specific standards related to utility crossings are included as Appendix E.  

4.3.3.2 Fresno Metropolitan Flood Control District 

FMFCD was also contacted as part of this project. FMFCD has plans for future storm drain facilities in the 
project area. Typically, FMFCD storm drains are constructed six feet north of a roadway centerline.  Efforts 
will be made to accommodate the typical FMFCD alignment for storm drain pipelines. 

4.3.3.3 City of Fresno 

A connection to the City water distribution system will require approval by the City and the connection will 
be subject to City requirements. Meetings with the City occurred during the preparation of this report to gain 
understanding of what the City may require to facilitate the connection of CSA 14 to the City system.  In the 
course of those meetings the City provided some guidance on what may be required as part of this project 
including, but not limited to: 
 

• Master meter at connection proposed connection point 

• 16-inch transmission main 

• Fees to acquire dedicated surface water supply 

• Individual customer meters 

• Source redundancy 

• Replacement of existing CSA 14 distribution system 
 
If this alternative is pursued by the County, the County will have to confirm all requirements and obtain 
approval from the City.  

4.3.4 Environmental Impacts 

 As part of the feasibility study, a high-level environmental review was performed for Alternative 3. Based on 
the feasibility level definition of Alternative 3 it appears that an IS/MND will be required for compliance 
with CEQA.  In addition to the IS/MND, it is recommended that technical studies, both biological and 
cultural, be completed to satisfy any requirements under CEQA and NEPA.  Assuming that grant money is 
pursued to finance all or part of the project it is recommended that an EIF also be prepared for the Water 
Board. 
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4.3.5 Land Requirements 

A consolidation agreement will have to be executed between the City and County to transfer the water system 
to the City and approval from LAFCo will be required to allow the City to provide service outside its service 
area boundary. Approval from FID will be required for finalizing the ESA.  
 
Efforts will be made to construct the transmission main with County ROW. Both temporary construction 
easements and permanent easements will be needed at the FID utility crossings to accommodate the project 
transmission main. 
 

4.3.6 Construction and Site Considerations 

The City of Fresno constructed the KRP which consisted of a 72-inch pipeline along the south side of 
Belmont Avenue which would parallel the proposed Alternative 3 pipeline alignment. Issues arose on the 
KRP project while crossing the FID Canal.  During excavation of the trench along the Canal the contractor 
ran into debris that was not anticipated including tires and broken pieces of concrete.  It’s likely that these 
same conditions may be present in the location Alternative 3 proposed to cross the Canal. 
 
The existing CSA 14 water distribution system is comprised of ACP. Properly installed buried ACP poses 
little to no risk to human health.  Exposure to certain types of airborne asbestos can increase risk for lung 
disease in humans. Precautions should be taken during construction, by the Contractor, when excavating and 
exposing existing ACP to limit exposure to airborne asbestos and to dispose of asbestos properly.  Alternative 
1 does not propose to replace the ACP in the CSA 14 system.  Alternative 1 does propose to connect to the 
existing CSA 14 water distribution system.  If Alternative 1 is chosen as the selected alternative and is 
eventually constructed, the contractor should take special precaution when connecting to the existing system. 
Should the contractor have to remove any ACP, during the construction, the removed pipe should be 
stockpiled in a secure location and testing should be performed to characterize the type of asbestos present. 
Based on the test results the contractor should dispose of the ACP at a facility authorized to handle that type 
of waste. The contractor should also provide the proper protective gear for their workers who are working in 
the area of the existing ACP. The contractor should follow all Occupational Safety and Health Administration 
(OSHA) guidelines with regard to working around and handling of asbestos.  

4.3.7 Cost Estimate 

A preliminary EOPCC was prepared for a consolidation option, see Table 4-5 below. The EOPCC shows 
that capital costs for a consolidation are significantly more expensive than other alternatives.  It is unknown if 
the City of Fresno or CSA 14 residents would be in favor of consolidation and this alternative would have a 
higher capital cost for replacement of the existing distribution system to meet City Standards. Furthermore, 
the City would require a second point of connection which would require a second transmission main which 
was outside the scope of this study and not included in the overall project cost. For these reasons, Alternative 
3 is not considered as a viable alternative for this project.   
 
Budgetary estimates of O&M costs were developed for the purpose of alternative comparison in this study. 
Actual O&M costs and water rates are outside the scope of this study. O&M costs associated with Alternative 
3 are lower than both Alternatives 1 and 2. Lower O&M costs related to Alternative 3 are attributed to the 
transfer of the system to the City and the economies of scale associated with being part of a larger water 
system. Any maintenance costs associated with CSA 14 would be paid for through CSA 14 customer water 
charges. It’s estimated that the total annual cost of water would be about $26,000 based on historical water 
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usage. Overall it’s estimated that the residents of CSA 14 would see a decrease in their monthly water bill of 
about $12 due to implementation of Alternative 3.  

4.3.8 Advantages/Disadvantages 

The improvements described in Alternative 3 provide a solution to the water quality issues, resiliency issues 
and metering issues faced by CSA 14. This alternative, as envisioned, does not provide a solution to the 
current source capacity and redundancy issue. This is due to both wells being destroyed and a single point of 
connection to the City system. 
 

 

 
Alternative 3 is estimated to reduce system O&M costs lower than Alternatives 1 and 2, however much of 
that reduction would be offset by the purchase of water from the City. This savings would be offset by water 
purchases from the City. Anticipated water bills for Alternative 3 would decrease by about $12 per month per 
connection when compared to existing rates. 
 

Table 4-5  Alternative 3 Life Cycle Project Cost Summary 

Alternative 3 Project Cost Summary 

Item Description Estimated Cost ($) 

Construction Costs $3,697,000 

Non-Construction Costs $851,000 

Contingency (20%) $740,000 

Water Acquisition Cost1 $672,000 

Total Capital Cost $5,960,000 

Present Worth of O&M Costs2 $388,800 

Life Cycle Cost $6,348,800 

Notes: 
1. Water acquisition costs presented here are an estimate and are subject to City 

approval. 
2. Present worth of 20 years of O&M assuming a 3% interest rate. 

O&M costs attributed to CSA 14 are anticipated to be negligible in Alternative 
3 largely due to economies of scale that come with connecting to a much larger 
system. Cost to purchase water is estimated at $26,000 annually based on 
current City water rates. 

 

4.4 Alternative 4 GAC Treatment and New Well 

Previously, the County had hired P&P to prepare a report entitled, 1,2,3-Trichloropropane Mitigation Feasibility 
Study (June 2019, See Appendix A) evaluating the feasibility of GAC filters as a means to remove the TCP 
from the groundwater. The study recommends a system with the capacity to treat both Wells 1 and 2 for TCP 
so that CSA 14 would have drinking water that meets Title 22 regulations and achieves compliance with the 
CO.  Given that Well 1 is no longer in service due to nitrate issues, Alternative 4 includes the drilling and 
construction of a new well to replace Well 1. It is assumed that the new well will tap into groundwater that 
has nitrate levels below the current MCL. Along with the new well, this alternative includes water meters and 
an emergency generator. Costs shown for Alternative 4 include TCP treatment, a new well, an emergency 
generator, and individual water meters.  The study recommended GAC treatment as a solution to the TCP 



  Section Four:  Alternatives Analysis 

TCP Mitigation Project at Belmont Manor 

Provost & Pritchard Consulting Group • April 2022  4-15 

issue and provided estimates for capital, and O&M costs. Alternative 4 addresses the issues raised by the CO 
and in the report. 

4.4.1 Design Criteria 

4.4.1.1 Division of Drinking Water 

DDW provides regulatory oversight of CSA 14. The project will be subject to the water works standards 
under Title 22 of the California Code of Regulations. 

4.4.1.2 County of Fresno  

The Project will be constructed in a County ROW. County road design standards will be followed. 

4.4.2 Agency Requirements 

4.4.2.1 Fresno Irrigation District 

FID was contacted as part of this project to gain an understanding of what FID would require for utility 
crossings. The response from FID is included as Appendix D.  FID will have specific requirements when 
crossing their existing facilities. Specific standards related to utility crossings are included as Appendix E. 
Based on the response from FID, Alternative 4 does not appear to impact any FID facilities therefore little to 
no coordination is anticipated going forward.  

4.4.2.2 Fresno Metropolitan Flood Control District 

FMFCD was also contacted as part of this project. FMFCD has plans for future storm drain facilities in the 
project area. Based on the response from FMFCD, Alternative 4 does not appear to impact any FMFCD 
facilities therefore little to no coordination is anticipated going forward. 

4.4.2.3 City of Fresno 

If this alternative were implemented, the County would continue to own and operate the CSA 14 system 
independent of the City, therefore the City would have no authority to impose requirements on CSA 14. 

4.4.3 Environmental Impacts 

As part of the feasibility study, a high-level environmental review was performed for Alternative 4. Based on 
the feasibility level definition of Alternative 4 it appears that an IS/MND will be required for compliance 
with CEQA.  In addition to the IS/MND, it is recommended that technical studies, both biological and 
cultural, be completed to satisfy any requirements under CEQA and the NEPA.  Assuming that grant money 
is pursued to finance all or part of the project it is recommended that an EIF also be prepared for the Water 
Board. 
 

4.4.4 Land Requirements 

Additional land acquisition to accommodate the project are anticipated. Land acquired for the project should 
be large enough to construct a well, treatment system, and associated electrical facilities. It is anticipated that 
about one-half acre will be needed to accommodate the treatment facilities.   Efforts will be made to 
construct any additional pipelines needed to complete the treatment system within County ROW or County-
owned property.   
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4.4.5 Construction and Site Considerations 

Unlike the previous alternatives, there will be no FID crossings with this proposed alternative. Neither 
existing well site is large enough to accommodate the proposed GAC treatment system. Easements and 
adequate land acquisition will be required to accommodate the treatment site as envisioned under this 
alternative.  
 
The existing CSA 14 water distribution system is comprised of ACP. Properly installed buried ACP poses 
little to no risk to human health.  Exposure to certain types of airborne asbestos can increase risk for lung 
disease in humans. Precautions should be taken during construction, by the Contractor, when excavating and 
exposing existing ACP to limit exposure to airborne asbestos and to dispose of asbestos properly.  Alternative 
1 does not propose to replace the ACP in the CSA 14 system.  Alternative 1 does propose to connect to the 
existing CSA 14 water distribution system.  If Alternative 1 is chosen as the selected alternative and is 
eventually constructed, the contractor should take special precaution when connecting to the existing system. 
Should the contractor have to remove any ACP, during the construction, the removed pipe should be 
stockpiled in a secure location and testing should be performed to characterize the type of asbestos present. 
Based on the test results the contractor should dispose of the ACP at a facility authorized to handle that type 
of waste. The contractor should also provide the proper protective gear for their workers who are working in 
the area of the existing ACP. The contractor should follow all Occupational Safety and Health Administration 
(OSHA) guidelines with regard to working around and handling of asbestos.  

4.4.6 Cost Estimate 

Budgetary estimates of O&M costs were developed for the purpose of alternative comparison in this study. 
Actual O&M costs and water rates are outside the scope of this study. Alternative 4 O&M costs are estimated 
to be about $75,000 annually which is estimated to be significantly more than the existing annual O&M 
expense of about $33,000 for CSA 14. Table 4-6 summarizes at a high level, the estimated O&M costs for 
Alternative 4. Alternative 4 would not require the residents to purchase water from the City. The increase in 
O&M is attributable to treatment related costs to remove TCP. The O&M costs shown here assume that no 
additional treatment other than granular activated carbon treatment. If nitrate treatment is also required 
because a nitrates could not be avoided in the new well, O&M costs would be even higher.. Overall, it’s 
estimated that the residents of CSA 14 would see an increase in their monthly water bill of about $87 due to 
implementation of Alternative 4. 
  
O&M costs are typically used as one measure of system sustainability. Ultimately the O&M costs fall on the 
rate payers in the system. Projects that trigger significant increases to O&M may create a situation where rate 
payers can no longer afford to operate the system despite other perceived positive impacts due to 
implementation of a project. When evaluating the overall costs of project both capital costs and O&M costs 
need to be accounted for. Capital costs are a one-time cost to acquire and construct the project and include 
construction costs and non-construction costs, while O&M costs are incurred throughout the life of the 
project. Typically, O&M costs are evaluated on a present worth basis over a 20-year period assuming an 
interest rate for the 20-year period. The capital cost and the present worth of 20-years of O&M are added 
together to obtain a life-cycle cost. A preliminary engineer’s opinion of probable construction cost (EOPCC) 
and overall life cycle cost for Alternative 2 is included in Table 4-4.    

4.4.7 Advantages/Disadvantages 

The improvements described in Alternative 4 provide a solution to the water quality issues, source capacity 
issues, resiliency issues and metering issues faced by CSA 14. This solution also provides a measure of system 
resiliency since because the Alternative proposes constructing an emergency generator. 
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Despite providing a solution that would meet regulatory requirements today, Alternative 4 does not provide 
protection against future water quality regulations. DDW has indicated that water quality regulations will only 
get more stringent in the future. If Alternative 4 was selected to be the proposed project, there is a good 
chance that at some point in the future CSA 14 could be back under a compliance order due to water quality 
issues due to future regulations. Alternative 4 is estimated to increase system O&M costs. In addition, 
Alternative 4 does not guarantee a solution to future water quality regulations that are unknown at this time.  

Table 4-6  Estimate of Annual Operations and Maintenance for Alternative 4 

Estimated Annual Operations and Maintenance Expense Summary 

Expense Type Estimated Expense Amount ($)  

General Liability Insurance $300 

Maintenance - Equipment $5,000 

Maintenance - Buildings/Grounds $240 

Memberships $160 

Office Expense $50 

Postage $100  

PeopleSoft $1,600  

Professional and Specialized Services $21,000 

Special Departmental Expense $50 

Utilities $4,500 

Estimated Annual O&M Cost $33,000 

Cost to Purchased Water From City1 $0 

TCP Treatment O&M Costs2 $42,600 

Total Estimated Annual O&M $75,600 

Notes: 
1. Estimated using historical water usage data from CSA 14 and current City water 

rates. 
2. Breakdown of the treatment related costs estimates can be found in Appendix 

A. 
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Table 4-7  Alternative 4 Project Cost Summary 

Alternative 4 Project Cost Summary 

Item Description Estimated Cost ($) 

Construction Costs1 $2,847,000 

Non-Construction Costs $859,000 

Contingency $570,000 

Total Capital Cost $4,276,000 

Present Worth of O&M Costs2 $1,113,300 

Life Cycle Cost $5,389,300 

Notes: 
1. Capital costs include all GAC treatment facilities, 20% contingency on facilities costs, sales tax of 8% on GAC vessels, land acquisition, 

engineering, geotechnical, surveying, construction administration, construction management, inspection, environmental, legal, 
administration, operations plans, and permitting. 

2. Present worth of 20 years of O&M assuming a 3% interest rate 

 

4.5 Alternative 5 No Project 

This alternative involves doing nothing and maintaining status quo. No further use of resources for planning 
or construction would be required.  There would be no improvement to the CSA 14 water distribution 
system nor the water quality. This alternative is not recommended because it does not address any 
component of the problems described above and would require CSA 14 residents to pay substantial fines 
imposed by the State Water Board for failure to comply with the CO. Any money paid by CSA 14 resulting 
from imposed fines would not be put towards funding a project to serve CSA 14 and DDW would continue 
to require CSA 14 to resolve the water quality issue stated in the CO.  This alternative should not be pursued. 

4.6 Alternative Evaluation and Selection 

The alternatives presented above are similar in many ways; however, there are benefits and risks associated 
with each that may make one alternative more favorable than the others. Table 4-5 provides a quantitative 
comparison of the alternatives presented in this section. Table 4-6 presents a qualitative feasibility-level 
alternative analysis and summarizes the benefits and risks of each alternative presented in this section. 
 
As shown in both Tables 4-8 and 4-9, Alternatives 1, 2, and 4 solve all stated problems, each with advantages 
and disadvantages.  Alternative 3 is not viable because it would only have one source of water via the 
transmission mains. The City will likely require destruction of both existing wells prior to a consolidation with 
CSA 14. In addition the City would require a second point of connection to CSA 14 which would make an 
already costly alternative even more costly since the second point of connection would likely require a 
substantial amount of additional pipeline. Alternative 5 doesn’t solve any issues and is therefore not viable.  
Neither Alternatives 3 nor 5 should be considered further. Alternative 1 is the selected project. The following 
section, Section 5, discusses the selected project in more detail.  
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Table 4-8  Quantitative Evaluation of Alternatives  

Quantitative Evaluation of Alternatives 

Alternative Addresses Stated Problem Total Estimated Life 
Cycle Cost 

Water 
Quality 

System 
Capacity 

System 
Resiliency 

Water 
Metering 

1. Alternative 1 – Master Service 
with 16-inch Transmission 
Main1 

X X X X $5,320,500 

2. Alternative 2 – Master Service 
with 8-inch Transmission Main, 
Tank and Booster Pump 
Station1 

X X X X $6,221,300 

3. Alternative 3 – Consolidation of 
CSA 14 with City of Fresno with 
16-inch Transmission Main 

X X  X $6,348,800 

4. Alternative 4 - GAC Treatment + 
Well 

X X X X $5,389,300 

5. Alternative 5 – No Project     N/A 

   Notes: 
1. Well 2 can be utilized under this alternative on a standby basis up to five consecutive calendar days, but not more than 

fifteen calendar days per year and would provide redundancy on an emergency basis.  The water served to consumers when Well 2 was 
used would not meet all primary drinking water standards. DDW would require notification to all CSA 14 residents when Well is placed 
into service. 
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Table 4-9  Qualitative Evaluation of Alternatives 

Qualitative Evaluation of Alternatives 

Alternative Evaluation Results 

1. Alternative 1 – Master 
Service with 16-inch 
Transmission Main 

Advantages of this alternative include resolving water quality issues, source capacity issues, resiliency 

issues and metering issues. Well 2 could be utilized on a standby basis for up to five consecutive 

calendar days, but not more than fifteen calendar days in a year and would provide redundancy on an 

emergency basis.   

Disadvantage of this alternative is increased O&M costs. A rate study and a Proposition 218 process 

would need to be completed to change water rates. Well 2 would not be able to meet fire flow 

requirements. The water served to consumers during this time would not meet the primary drinking 

water standard for TCP. 

Quantitative Summary: This alternative has the lowest present worth cost relative to other viable 
alternatives.  

2. Alternative 2 – Master 
Service with 8-inch 
Transmission Main, Tank 
and Booster Pump Station 

Advantages of this alternative include resolving water quality issues, source capacity issues, resiliency 

issues and metering issues. The storage tank would provide capacity to meet fire flow requirements. 

Well 2 could be utilized on a standby basis for up to five consecutive calendar days, but not more than 

fifteen calendar days in a year and would provide redundancy on an emergency basis.  The water 

served to consumers during this time would not meet the primary drinking water standard for TCP. 

Disadvantage of this alternative is increased O&M costs. A rate study and a Proposition 218 process 

would need to be completed to change water rates. 

Quantitative Summary: This alternative has the second highest present worth cost relative to other 

viable alternatives. 

3. Alternative 3 – 
Consolidation of CSA 14 
with City of Fresno with 
16-inch Transmission Main 

Advantages of this alternative include resolving water quality issues, resiliency issues and metering 

issues.  

Disadvantage of this alternative are high capital costs associated with distribution system replacement. 

Also, the City will likely require additional pipeline to provide a second point of connection and 

uncertainty as to whether the City and CSA 14 customers would support consolidation. A rate study 

and a Proposition 218 process would need to be completed to change water rates. 

Quantitative Summary: This alternative has the highest present worth cost relative to other viable 

alternatives. Present worth cost could be significantly higher if a second point of connection is factored 

into the engineer’s opinion of probable construction cost. 

4. Alternative 4 - GAC 
Treatment 

Advantages of this alternative include resolving water quality issues and providing system capacity to 

satisfy Title 22.  

Disadvantage of this alternative include not resolving system resiliency and water metering issues, 

since it would not provide capacity to meet fire flow requirements or install meters on customer 

services. Furthermore, if the state changes maximum contaminant levels for constituents in the future 

or groundwater quality changes over time the wells could require additional treatment. A rate study and 

a Proposition 218 process would need to be completed to change water rates. 

Quantitative Summary: This alternative has the second lowest present worth cost relative to other 

alternatives. There is significant uncertainty surrounding future water quality regulations that could 

cause this alternative to be far more costly in the future. 

5. Alternative 5 – No Project This alternative does not resolve any issues raised by this report and would only result in CSA 14 

residents paying substantial fines until the CO is resolved. This alternative is not recommended and 

should not be pursued further. 
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5 Selected Project 
A community meeting was held on Thursday January 20, 2022 from 6:00 PM until about 7:00 PM at 
Sunnyside High School in Fresno, CA. The County and P&P presented the initial findings for each alternative 
to representatives of CSA 14 in attendance.  Of the four alternatives considered, three alternatives 
(Alternatives 1, 2, and 4) provided long-term solutions to all the issues identified in Section 3 of this report. 
Based on input from stakeholders, including the City, County, and CSA 14 residents, the preferred project 
alternative is a connection to the City via master service meter and 16-inch main (Alternative 1). 

5.1 Project Description 

The Project would include approximately 7,400 linear feet of 16-inch transmission main, a master service 
meter connecting to the City’s water system, fire hydrants, and a sampling station. It is assumed that this 
alternative will also include customer meters for each service in CSA 14. Metering each water service will 
make it possible for the County to charge each customer based on individual water usage.   
 
Implementation of this alternative will be contingent upon obtaining approval from the City of Fresno and 
other stakeholder agencies to allow a master water service connection to the City and service to an area 
outside the City’s service area.  In addition to the major infrastructure, there will be several crossings of FID 
facilities including the Fancher Number 6 and Briggs Number 7 canals.  Figure 5-1 shows the selected 
project. 
 

5.2 Justification 

The Project provides a remedy for the issues previously discussed in Section 3 of this report. The issues 
include: 

• Water Quality 

• System Capacity and Redundancy 

• System Resiliency 

• Water Metering 
 

5.2.1 Water Quality 

CSA 14 is currently under compliance order for a TCP MCL exceedance.  In addition to TCP, CSA 14 has 
issues with nitrates. Connecting to the City of Fresno will allow CSA 14 to comply with the CO for TCP and 
also remedy the nitrate issue.   The Project would provide a single point of connection to the City water 
distribution system leaving CSA 14 vulnerable to outages if the transmission main were to be taken out of 
service for maintenance or repairs. To mitigate against this supply vulnerability, CSA 14 would place Well 2 
on standby status for limited use in outage situations. Use of the well as a standby source will require approval 
from the DDW. In addition, the County would have to notify CSA 14 residents when Well 2 comes online 
for use. 
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5.2.2 System Capacity and Redundancy 

Currently CSA 14 only has one active water source, Well 2.  Well 1 can no longer be utilized due to nitrates.  
Section 64554 in Chapter 16 of Title 22 states that for systems with less than 1,000 connections the system 
shall have storage capacity equal to or greater than the MDD, unless the system can demonstrate it has an 
additional source of supply or has an emergency connection that can meet the MDD requirement. A 
connection to the City of Fresno along with the use of Well 2 as a standby source allows CSA 14 to comply 
with the requirements of Title 22 since both the connection and Well 2 would be able to provide water supply 
in excess of the estimated MDD of 108 gpm. 
 

5.2.3 System Resiliency 

The Project does not include accommodations for backup power, however the City of Fresno does have 
backup power at many of its active water sources therefore in the event of a power outage, CSA 14 should 
still be able to provide water service during a power outage. 
 

5.2.4 Water Metering 

Currently CSA 14 does not meter its customers.  The project would propose to install water meters for each 
customer. The water meters would have automatic read capabilities and be compatible with the current 
County billing system software. Actual size of the water meters would be determined during the design of the 
project.   

5.3 Operations & Maintenance Concerns  

The main O&M challenge for the project will likely be maintenance of the interconnection pipeline at the 
proposed canal crossings in Belmont Avenue. The project will cross two existing FID canals (Fancher 
Number 6 and Briggs Number 7). Measures to facilitate maintenance of these section of main will be 
identified in the design phase of the project.  

5.4 Local/County Planning Consistency 

The Project does not increase the density of the development in CSA 14 nor does it propose to change any 
existing boundaries. An extra territorial service agreement will have to be formalized between the City and the 
County. Approval from FID and LAFCo will be required to finalize the extra territorial service agreement. 

5.5 Consolidation Governance 

The project does not propose to consolidate CSA 14 into the City. The project does propose to connect CSA 
14 to the City via master service. As previously stated, the connection will be considered an extra territorial 
service therefore an agreement will need to be formalized and approval from FID and LAFCo will be 
required.  Under this type of service, CSA 14 will continue to be owned and operated by the County. Existing 
CSA 14 customers will continue to purchase water from the County. The City will not provide any 
governance over the CSA 14 system. The City will only provide wholesale water to the County. 
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5.5.1 Planning Document and Land Acquisition 

The project proposes to be constructed within County right-of-way in Belmont Avenue and within CSA 14 
service area. The project area is largely within developed area. It is anticipated that an IS/MND will be 
required for compliance with CEQA.  In addition to the IS/MND, it is recommended that technical studies, 
both biological and cultural, be completed to satisfy any requirements under CEQA and NEPA.  Assuming 
that grant money is pursued to finance all or part of the project it is recommended that an EIF also be 
prepared for the Water Board.   
 
The project does not appear to require purchase of additional land to accommodate construction. Additional 
right-of-way may be needed to facilitate the FID canal crossings. In addition, it is likely that there will be a 
need to obtain both temporary construction easements and permanent utility easements to facilitate the 
construction of the transmission main. 

5.6 Estimated Useful Life 

Table 5-1 summarizes the estimated useful life of the major project facilities. 
 

Table 5-1.  Estimated Useful Life For Major Project Facilities  

Estimated Useful Life For Major Project Facilities 

Facility Type Estimated Useful Life Range (in 
years)1 

Pipe  35-40 

Meters 10-15 

Valves 35-40 

Hydrants 40-60 

Blow-off valves 35-40 

Notes: 
1. Useful life range estimates from US EPA publication EPA 816-R-03-016 September 2003 
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6 Selected Project Cost Estimate 
As stated in Section 5 of this report, the selected project is Alternative 1.  A detailed breakout of the EOPCC 
for Alternative 1 is provided in Table 6-1. The EOPCC is a budgetary capital cost based on anticipated 
infrastructure required for the selected Project. The EOPCC should be revised during design if this 
alternative is implemented. Costs will vary depending on actual infrastructure required and market conditions 
at the time of construction.  
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Table 6-1  Detailed Breakout of the Preliminary Engineer’s Opinion of Probable Construction Cost  

Item 

No.
Item Description

Estimated 

Quantity
Unit Unit Price Amount

1 Mobilization, Demobilization, Insurance, and Bonds 1 LS $145,000 $145,000

2 Prepare and Implement SWPPP (or WPCP) 1 LS $25,000 $25,000

3 Dust Control 1 LS $25,000 $25,000

4 Worker Protection 1 LS $20,000 $20,000

5 Clearing and Grubbing 1 LS $15,000 $15,000

6 Tie-in to the Existing Water System 1 LS $20,000 $20,000

7 Demolish Existing Wells/Hydropneumatic Tanks 1 LS $50,000 $50,000

8 New AMR Water Meter, and Meter Box 40 EA $2,500 $100,000

9 Miscellaneous Items 1 LS $25,000 $25,000

10 Traffic Control 1 LS $100,000 $100,000

11 Fancher No.6 Crossing (Open Channel Canal) 1 LS $300,000 $300,000

12 Briggs Number 7 Crossing (2x48"  Parallel Pipelines) 1 LS $100,000 $100,000

13 Dewatering 1 LS $150,000 $150,000

14 Master Service Meter 1 EA $20,000 $20,000

15 16-inch C900 PVC Transmission Main 7,500 LF $160 $1,200,000

16 16-Inch Isolation Valves 6 EA $15,000 $90,000

17 Dry Barrel Fire Hydrants with Bollards 8 EA $10,000 $80,000

18 Sampling Station 1 EA $5,000 $5,000

19 Permanent Blow Off Assembly 1 EA $10,000 $10,000

20 Temporary Trench Resurfacing 7,500 LF $10 $75,000

21 Permanent Trench Resurfacing 7,500 LF $45 $337,500

$2,892,500

22 Engineering, Geotechnical, surveying 1 LS $289,250 $289,250

23 Construction Management & Inspection 1 LS $202,475 $202,475

24 Environmental, Legal, Administration 1 LS $144,625 $144,625

25 Permitting 1 LS $15,000 $15,000

26
Water Acquisition Cost (Average of 2012-2014 Annual 

Production)
1 LS $671,235 $671,235

27 Right of Way Acquisition 1 LS $10,000 $10,000

$1,332,585

28 Contingency - 20% of overall construction costs 1 LS $578,500 $578,500

$4,803,585

29 $514,400

$5,317,985

PRELIMINARY ENGINEER'S OPINION OF PROBABLE CONSTRUCTION COST

ALTERNATIVE 1 - CSA 14 MASTER SERVICE CONNECTION TO CITY OF FRESNO 16" MAIN

Overall Construction Subtotal

Non-Construction Costs

Total Non-Construction Costs

Construction Costs

CSA 14 Present Worth of O&M Costs 

Total Project Cost

Total Construction  + Present Worth Costs
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7 Proposed Schedule 
 
The following is a proposed schedule for the selected project. The first step after completion of this project 
would be to coordinate with stakeholder agencies to determine if a connection to the City’s water system will 
be approved. It is our understanding that the County plans to apply for funding through the Drinking Water 
State Revolving Fund (DWSRF). The application process typically can take from 12-18 months. In parallel with 
the application period, construction documents can be prepared for contractor bidding purposes. During this 
time the County would need to coordinate with the City, FID and LAFCo to finalize the extra territorial 
agreement between the City and County. Assuming the project is approved for funding through DWSRF, once 
the bidding period is completed, the Division of Financial Assistance and the County will have to finalize the 
construction funding agreement. Upon finalizing the agreement, the project would then be constructed.  
 

DWSRF Funding Application Process 12-18 months 
 
Tasks to be completed in parallel with funding application process: 
 
 Agency Approval Process 6-12 months 
 
 Acquire pipeline easements 6-12 months 
 
 Construction Documents & Agency Review 9 months 
 
Tasks to be completed after funding is secured: 
 
 Construction Bid Process 3 months 
 
 Finalize Construction Funding Documents 6 months 
 
 Construction 8 months 
 

Total Project Time up to 36 months 
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1 Background 

1.1 Background 

The County of Fresno (County) oversees operation of two public drinking water supply wells (Wells 1 and 2) 
within County Service Area 14 (CSA-14), also known as Belmont Manor.  CSA-14 serves a year-round 
population of approximately 115 through 41 service connections and is classified as a community water system.  
Both wells are contaminated with the Synthetic Organic Contaminant (SOC) 1,2,3-trichloropropane (TCP).  
The purpose of this memorandum is to assess the impacts of the TCP contamination on the water system, to 
evaluate the most feasible mitigation alternative(s), and to provide a budget for both construction and operation 
of the recommended mitigation alternative.  

1.2 Existing Facilities 

The CSA-14 water system consists of a single pressure zone supplied by two (2) groundwater wells equipped 
with constant speed pumps.  The system does not include any storage other than small hydropneumatic tanks 
located at the well sites.  The system is not routinely chlorinated.  Following are descriptions of the two wells.   
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Well No. 1. 
 
Well No. 1 is located on the south side of Belmont Avenue approximately 500 feet east of Leonard Ave in 
unincorporated Fresno County.  The well is situated on a lot surrounded on three sides by private residences. 
The well is reported to have been constructed with a total depth of approximately 218 feet and is equipped 
with a 30-hp constant-speed submersible deep well pump. Water is pumped into an on-site 6,500-gallon 
hydropneumatic tank which then supplies the distribution system. The well is not equipped with a 
chlorination system. 
 
Well 1 is currently designated as a standby source due to the need to bail lubricating oil out of the well.  The 
oil was deposited by an oil-lubricated pump that has since been removed.  The County operates the well 
periodically to make sure it is functional in case it is needed for firefighting or when Well 2 has to be taken 
out of service. 
 

Figure 1-1:  Well 1 

 
 

 
 
Well No. 2 
 
Well No. 2 is located at the eastern end of E. Madison Avenue approximately 800 feet south of Well 1. The 
well is surrounded to the north, south, and east by an open field. The well is reported to have been 
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constructed with a total depth of approximately 300 feet and is equipped with a 25-hp constant-speed 
submersible deep well pump. Water is pumped into an on-site 110-gallon bladder tank which then supplies 
the distribution system including the active hydropneumatic tank at the Well 1 site.  The well is not equipped 
with a chlorination system. 
 

Figure 1-2:  Well 2 

 

 

1.3 1,2,3-Trichloropropane Regulatory Background 

1,2,3-trichloropropane (TCP) is an exclusively man-made synthetic organic chemical and a carcinogen. TCP 
was used as a component in agricultural soil fumigants applied over large areas of the Central Valley, 
including Fresno County. TCP is heavier than water, very slow to biodegrade naturally, and is sparingly 
volatile – all characteristics that make it persistent in the groundwater and difficult to treat. 
 
In August 2009, the California Office of Environmental Health Hazard Assessment (OEHHA) established a 
California Public Health Goal (PHG) for TCP of 0.0007 µg/L (0.7 parts per trillion) based on carcinogenicity. 
This is the second lowest California PHG among all drinking water contaminants. On December 14, 2017 
DDW adopted a maximum contaminant level for TCP of 5 parts per trillion (ppt), which is equal to the 
current detection limit for purposes of reporting (DLR). The MCL has now gone into effect and CSA-14 is 
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under a DDW compliance order for violation of the TCP MCL at Well 2.  Well 1 also exceeds the TCP MCL, 
but has not violated the rule because it has not been pumped into the system since the rule went into effect. 
 
Numerous water supply wells that surround the CSA-14 service area, including those at the Belmont Country 
Club and Belmont Water Corporation are also contaminated with TCP. 
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2 Water Quality 

2.1 General 

A summary of general mineral, general physical, inorganic, and organic water quality data for Wells 1 and 2 is 
provided in Tables 2-1 and 2-2 respectively. Apart from the TCP MCL violations, the water produced by the 
two wells currently meets all drinking water standards.   
 
Both wells produce iron at moderate levels and Well 1 produces low levels of manganese.  Although the 
levels of iron and manganese are below their respective regulatory secondary MCLs, the levels are high 
enough that they may have some effect on the life of activated carbon if treatment is installed.  It is suspected 
that the moderate color and turbidity noted in the Well 1 water is a result of the iron and manganese.  Well 1 
also produces water with nitrate at levels approaching the MCL value.  As will be described later in this 
memorandum, the elevated nitrate levels at Well 1 will influence the design of proposed treatment facilities. 
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Table 2-1: Well 1 General Water Quality 

 

ANALYTE UNITS MCL

DATA 

QUANTITY AVERAGE MAX MIN

ALKALINITY, BICARBONATE AS CACO3 MG/L 4 95.9400 106.6 80.36

ALKALINITY, CARBONATE AS CACO3 MG/L 4 0.0000 0 0

ALKALINITY, HYDROXIDE AS CACO3 MG/L 4 0.0000 0 0

ALKALINITY, TOTAL AS CACO3 MG/L 4 95 100 80

ALUMINUM UG/L 1000 3 105 260 17

ANTIMONY UG/L 6 3 0 0 0

ARSENIC UG/L 10 3 1.47 1.6 1.3

BARIUM UG/L 1000 3 46.67 49 43

BERYLLIUM UG/L 4 3 0 0 0

CADMIUM UG/L 5 3 0 0 0

CALCIUM MG/L 4 19.75 21 19

CHLORIDE MG/L 500 3 6.13 7.8 5.1

CHROMIUM, HEXAVALENT UG/L 10 2 0.55 1.1 0

CHROMIUM, TOTAL UG/L 50 3 3.07 4 2.5

COLOR CU 15 4 8.75 15 5

COPPER UG/L 1300 4 16.03 31 0

CYANIDE UG/L 150 2 0 0 0

FLUORIDE UG/L 2000 3 143.33 170 110

FOAMING AGENTS (MBAS) MG/L 0.5 3 0 0 0

HARDNESS, TOTAL AS CACO3 MG/L 4 112.5 120 110

IRON UG/L 300 8 477.5 1800 90

LEAD UG/L 15 3 0.4 1.2 0

MAGNESIUM MG/L 4 15 16 14

MANGANESE UG/L 50 8 20.86 100 1.5

MERCURY UG/L 2 3 0 0 0

NICKEL UG/L 100 3 0.53 1.6 0

NITRATE (AS N) MG/L 10 9 4.39 10 0

NITRITE (AS N) MG/L 1 2 0 0 0

ODOR THRESHOLD @ 60 C TON 3 4 0.5 1 0

PH, LAB 3 7.63 7.7 7.5

RADIUM-226 PCI/L 2 0.12 0.13 0.1

RADIUM-228 PCI/L 5 0.11 0.44 0

SELENIUM UG/L 50 3 0 0 0

SILVER UG/L 100 3 0 0 0

SODIUM MG/L 4 15.75 17 14

SPECIFIC CONDUCTANCE UMHOS/CM 1600 3 303.33 340 270

SULFATE MG/L 500 3 18 19 17

THALLIUM UG/L 2 3 0 0 0

TURBIDITY, LAB NTU 5 9 5.59 18 0.35

ZINC UG/L 5000 3 9.97 13 5.9

GROSS ALPHA PCI/L 15 8 0.62 2.8 0

URANIUM PCI/L 20 2 0.41 0.71 0.11

TOTAL DISSOLVED SOLIDS (TDS) MG/L 1000 3 223.33 260 190

DIBROMOCHLOROPROPANE UG/L 0.2 3 0.01 0.023 0

*"ND" values are reported as "0"
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Table 2-2: Well 2 General Water Quality 

 

ANALYTE UNITS MCL

DATA 

QUANTIT

Y AVERAGE MAX MIN

ALKALINITY, BICARBONATE AS CACO3 MG/L 5 131.2000 147.6 114.8

ALKALINITY, CARBONATE AS CACO3 MG/L 5 0.0000 0 0

ALKALINITY, HYDROXIDE AS CACO3 MG/L 5 0.0000 0 0

ALKALINITY, TOTAL AS CACO3 MG/L 5 130 140 120

ALUMINUM UG/L 1000 4 2.33 4.7 0

ANTIMONY UG/L 6 4 0 0 0

ARSENIC UG/L 10 6 1.90 2.8 0

BARIUM UG/L 1000 4 51.00 55 43

BERYLLIUM UG/L 4 4 0 0 0

CADMIUM UG/L 5 4 0 0 0

CALCIUM MG/L 5 19.60 22 18

CHLORIDE MG/L 500 4 6.75 8.2 5.9

CHROMIUM, HEXAVALENT UG/L 10 2 0.99 1 0.98

CHROMIUM, TOTAL UG/L 50 4 1.60 1.7 1.5

COLOR CU 15 5 0 0 0

COPPER UG/L 1300 5 2.40 7.1 0

CYANIDE UG/L 150 1 0 0 0

FLUORIDE UG/L 2000 4 37.50 150 0

FOAMING AGENTS (MBAS) MG/L 0.5 4 0 0 0

HARDNESS, TOTAL AS CACO3 MG/L 5 113.6 130 98

IRON UG/L 300 9 65.67 110 0

LEAD UG/L 15 3 0 0 0

MAGNESIUM MG/L 5 15.2 18 13

MANGANESE UG/L 50 9 0.00 0 0

MERCURY UG/L 2 4 0 0 0

NICKEL UG/L 100 4 0.00 0 0

NITRATE (AS N) MG/L 10 16 2.17 2.3 1.99

NITRITE (AS N) MG/L 1 4 0 0 0

ODOR THRESHOLD @ 60 C TON 3 5 0.4 1 0

PH, LAB 4 7.73 8.1 7.1

RADIUM-226 PCI/L 2 0.07 0.13 0.01

RADIUM-228 PCI/L 5 0.19 0.55 0

SELENIUM UG/L 50 4 0 0 0

SILVER UG/L 100 5 0 0 0

SODIUM MG/L 5 22.2 25 19

SPECIFIC CONDUCTANCE UMHOS/CM 1600 4 320.00 360 300

SULFATE MG/L 500 4 12.7 16 9.8

THALLIUM UG/L 2 4 0 0 0

TURBIDITY, LAB NTU 5 10 0.30 0.78 0.13

ZINC UG/L 5000 4 38.85 60 5.4

GROSS ALPHA PCI/L 15 8 0.79 3.8 0

URANIUM PCI/L 20 2 0.70 0.97 0.42

TOTAL DISSOLVED SOLIDS (TDS) MG/L 1000 4 190.00 230 150

DIBROMOCHLOROPROPANE UG/L 0.2 6 0.00 0.023 0

*"ND" values are reported as "0"
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2.2 1,2,3-Trichloropropane 

Table 2-3 includes all TCP results contained in the California Safe Drinking Water Information System 
(SDWIS) database as of May 30, 2019.  Well 2 has officially violated the TCP MCL and is currently the 
subject of a DDW Compliance Order.  TCP results for Well 1 have exceeded the MCL value but the well is 
not yet subject to the compliance order because it has been designated as a standby source and is not 
currently being pumped into the system.  The level of TCP in Well 2 regularly exceeds ten times the MCL 
value and that well is therefore considered to be extremely impaired source.  The level of TCP in Well 1 is 
near the threshold for being classified as an extremely impaired source. 
 

Table 2-3: TCP Results (µg/L) 

DATE WELL 1 WELL 2 

4/15/2008 0.14 0.14 

2/8/2018 0.04 0.061 

4/10/2018 0.047 0.06 

5/29/2018 0.045 0.049 

7/18/2018 0.047 0.052 

10/16/2018 0.041 0.063 

1/10/2019 0.043   

1/16/2019   0.044 
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3 Design Criteria 

3.1 System Capacity 

The County reports pumping rates of 480 and 180 gpm from wells 1 and 2 respectively.  The peak domestic 
demand for the system (not including the demand for firefighting) is estimated by the County to be 180 gpm.  
That estimated value is close to the 160 gpm estimate arrived at using the maximum month production reported 
for July 2013 (3.2 million gallons) and Title 22 methodology.   The current combined flow from both wells is 
660 gpm, which is less than the 1,000 gpm fire-flow required by the California Fire Code.   
 
The solution to the TCP contamination issue must provide at least 180 gpm of water under normal conditions 
and should not degrade the system’s current fire-flow capacity. 

3.2 Annual Water Production 

Annual water production for the years 2012 through 2018 is presented in Table 3-1.  Similar to other California 
water utilities, there was a large drop in water production starting in 2015.  This was a result of emergency 
drought water conservation measures.  Now that the drought is over, it is anticipated that water production will 
begin to return to historical levels.  The average water production for the years 2012 through 2014 (18,700,000 
gallons) has been used for the purpose of estimating operations and maintenance costs. 
 

Table 3-1: Annual Water Production 

 2012 2013 2014 2015 2016 2017 2018 

January 700,000 400,000 740,000 593,000 85,000 94,000 275,000 

February 800,000 600,000 625,000 412,000 165,000 106,000 340,000 

March 800,000 1,000,000 849,400 746,000 95,000 263,000 199,000 

April 1,100,000 1,800,000 1,284,300 1,149,000 420,000 279,000 354,000 

May 1,500,000 2,200,000 1,650,300 1,251,800 456,000 664,000 772,000 

June 2,200,000 2,700,000 2,265,000 1,810,000 715,000 994,000 862,000 

July 2,900,000 3,200,000 1,354,500 1,738,000 843,000 836,000 770,000 

August 2,700,000 2,900,000 2,499,000 1,288,000 837,000 1,054,000 834,000 

September 2,800,000 2,400,000 1,712,000 782,000 633,000 699,000 690,000 

October 1,700,000 2,000,000 1,615,000 357,582 508,000 633,000 716,000 

November 1,200,000 1,200,000 1,080,000 240,000 448,000 419,000 559,000 

December 500,000 600,000 580,000 238,000 179,000 262,000 262,000 

Total 18,900,000 21,000,000 16,254,500 10,605,382 5,384,000 6,303,000 6,633,000 

 
 

3.3 TCP Influent Levels 

The TCP levels in CSA-14’s wells are high by health-based standards and the wells are considered extremely 
impaired. However, the high TCP levels are unlikely to significantly influence the physical design of the GAC 
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treatment process recommended by this study. The reason is that the TCP levels are almost certainly orders of 
magnitude lower than the natural organic matter (NOM) that exists in all water supplies. NOM is the result of 
groundwater or surface water passing through soil or along channels and impoundments that contain naturally 
occurring organic material (leaves, grass, algae etc.). This organic material breaks down and becomes dissolved 
in the water. NOM bonds to the same adsorption sites on the carbon as TCP and sites occupied by NOM are 
not available to adsorb TCP. 
 

3.4 TCP Treatment Objective 

The County requires that the TCP levels in the water served to the CSA-14 consumers be below the detection 
limit, which in the case of TCP, is equal to the MCL (5 ppt). 
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4 Non-Treatment Alternatives 
Non-treatment alternatives including well abandonment, consolidation, well replacement, well and treating 
surface water are often considered for mitigation of groundwater contamination. However, these alternatives 
are not viable for CSA-14 for the following reasons: 
 

• Wells 1 and 2 are the only sources of supply – both wells are needed for supply redundancy. This 
precludes well abandonment as an option.   
 

• There are two adjacent water systems with which to consider consolidation (Belmont Water 
Corporation and Belmont Country Club).  Connection to the more remotely located City of Fresno 
system could also be considered.  Both adjacent systems are struggling to resolve TCP contamination 
issues at their wells. Both systems are also smaller than CSA-14 and neither system has enough supply 
capacity to accommodate CSA-14’s water usage.  It is likely that CSA-14 would need to contribute its 
own well sources to any potential consolidated system.  Further evaluation of the feasibility and cost 
of consolidation is beyond the scope of this report. 
 

• Extensive TCP contamination exists in the surrounding water systems including the Belmont Water 
Corporation and Belmont Country Club systems.  The extent of the TCP contamination in the region 
makes well replacement a risky alternative.  There is a high likelihood that any new well will be 
contaminated with TCP or naturally occurring contaminants such as arsenic, iron and manganese at 
levels above their MCLs.   

 

• CSA-14 has no access to a surface water supply (raw or treated). Additionally, surface water treatment 
is not viable for a water system of this relatively small size. 
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5 Treatment Alternatives 

5.1 Treatment Processes 

Wellhead treatment alternatives including air stripping, reverse osmosis, advanced oxidation, sorbents, 
biological treatment, and granular activated carbon (GAC) have all been investigated for TCP removal 
treatment. The only two technologies that are viable for TCP treatment are GAC and engineered biological 
treatment. GAC treatment has been selected by all other utilities treating for TCP removal; has been identified 
by DDW as the only best available technology (BAT) for TCP removal; and is recommended in this 
memorandum. Biological treatment is more expensive, complicated and labor-intensive than GAC. 

5.2 GAC System Design 

5.2.1 GAC Design Parameters 

Empty Bed Contact Time 
The adsorption process is dynamic – requiring significant time during which the water is in contact with the 
carbon for complete removal of TCP to take place.  The parameter used to describe the contact time is the 
empty bed contact time (EBCT), which is calculated by dividing the volume of media by the well flow rate.  A 
total EBCT close to 15 minutes is recommended to accommodate TCP’s relatively long adsorption mass 
transfer zone and the very low treated water TCP objective. 
 
Hydraulic Loading Rate 
The hydraulic loading rate (HLR) is calculated by dividing the flow through a single vessel, in gpm, by the 
cross-sectional area of that vessel.  Higher HLR values result in greater pressure loss across the treatment 
system and can lead to short circuiting (channeling) of TCP through the media bed.  HLR values below 6 
gpm/ft2 are recommended with 8 gpm/ft2 being an upper limit for system sizing. 
 
Series / Parallel Operation 
For a given EBCT, there are two ways to operate the vessels: with or without pairs of vessels in series.  With 
non-series operation, the water being treated flows through only one GAC vessel before entering the 
distribution system.  With series operation, the water will flow through one vessel (the lead vessel) and then 
through a second vessel (the lag vessel) before entering the distribution system. The primary disadvantage of 
operating the vessels in a series configuration is that it increases the pressure drop across the treatment 
system.  The primary advantages of operating the vessels in series are: 

• The carbon in the lead vessel can be more completely utilized before it must be changed out.  For 
non-series operation, the carbon in all vessels must be changed out while there is significant carbon 
adsorption capacity remaining. 

• The carbon in the lag vessel acts as a safety buffer and should catch any TCP that unexpectedly 
makes it past the lead vessel.  Unexpected breakthrough from the lead vessel might occur after 
hydraulic transients; following maintenance backwashing; due to channeling through the bed; or due 
to desorption of TCP from the carbon. 

• The carbon in the lead vessel can be changed out while the well is still in operation and is being 
treated through the lag vessel.  The well must be taken out of service to change out carbon when 
operating in a non-series configuration. 

The following figure illustrates schematically how series operation allows the carbon in the lead vessel to be 
more fully utilized.  In the figure the darker shade of blue represents carbon that has been fully saturated with 
TCP; the lighter shades of blue represent carbon that has varying degrees of TCP removal capacity remaining. 
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Because this study proposes that CSA-14 utilize a single treatment plant to treat both wells, it is essential that 
the vessels be operated in series so that carbon can be changed out at the same time that treated water is being 
produced to supply the system. 

Figure 5-1: Series Vessel Operation 

 

 

5.2.2 GAC Operational Impacts 

Impact on Well Capacity 

The addition of GAC treatment will create additional head loss downstream from the wells and will therefore 
cause the well pumps to operate further to the left on their pump curves (i.e. at a lower flow rate).  The head 
loss across just the carbon media (total for two beds in series) is approximately 3 to 6 feet of water.  However; 
the vessel underdrains and manifold piping add significantly to this.  The total head loss across the entire 
treatment system from the inlet nozzle to the effluent nozzle is estimated to be between 15 and 23 feet of water 
(up to 10 psi) depending on the specific vessel design features and carbon installed. 

 

Carbon Conditioning and Backwashing 

Backwashing of the media must be performed after new carbon is loaded into a vessel.  It may also be required 
if head loss builds up over time and possibly to mitigate nitrate sloughing (described below). 

Newly delivered carbon must be soaked and backwashed before it is placed into service.  If it is not, excessive 
head loss and reduced carbon adsorption capacity may result.  Typically, the carbon is soaked in water for 24 
hours to wet the carbon prior to the initial backwashing.  Backwash flow rates will vary depending on the vessel 
diameter, carbon type installed, and the temperature of the water.  The maximum backwash flow rate for a 6-
foot diameter vessel is typically approximately 350 gpm.  Over a 30-minute backwash, approximately 11,000 
gallons are used.   Backwashing new carbon accomplishes the following functions: 

• Removes trapped air from the internal carbon pores and between media particles; 
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• Sweeps the resulting air from the carbon vessel; 

• Removes carbon fines generated due to physical abrasion during transport.   

• Stratifies the media bed; 

• Flushes water soluble activation byproducts (e.g. ash) from the carbon. 

Backwashing may also be required if the head loss through the adsorption system builds up to unacceptable 
levels over time.  This might result if the well water contains sand or other suspended solids that would 
accumulate in the top portion of the carbon bed.  A typical “maintenance” backwash criteria is to backwash 
the vessels when the head loss rises to between 10 and 15 psi.  However; backwashing after the initial carbon 
load should occur sparingly since re-stratifying the bed will disrupt the adsorption mass transfer zone and result 
in reduced carbon life. 

For larger municipal systems, water for backwashing is typically supplied from the distribution system, including 
any water being produced by GAC vessels that are still on-line.  For CSA-14, there is not another source of 
treated water or enough water storage capacity in the system to supply the approximately 11,000-gallons needed 
to backwash a single vessel.  Therefore, a dedicated backwash supply treated water storage tank and pump will 
be required.  Furthermore, the GAC system will not be able to produce treated water while either GAC vessel 
is being backwashed.  The District will require another source of treated water for the approximately 30-minute 
backwash period.  It is proposed that the same tank that will supply treated water for backwashing will also 
supply treated water directly to the distribution system through a separate booster pump.  The County 
anticipates being able to discharge GAC system backwash water to the CSA-14 storm water pond located near 
the southern end of the development.   

  

Nitrate Sloughing 

Even though GAC is ineffective for nitrate removal water treatment, some small amount of nitrate is adsorbed 
onto the media.  Over time the nitrate adsorbed onto the media can become significant.  If the GAC system is 
subjected to a water quality or hydraulic transient, such as might occur during vessel backwashing or if the water 
in the vessels is allowed to stagnate, it is possible for the GAC to release the adsorbed nitrate back into the 
treated water.  If the nitrate levels in the raw water are relatively high, the desorption of nitrate from the GAC 
back into the water may cause the treated water to exceed the nitrate MCL. 

DDW typically requires that, for wells that produce water exceeding ½ of the nitrate MCL, a continuous nitrate 
analyzer be installed.  Well 1 has recently exceeded ½ of the nitrate MCL.  The analyzer alarm should be 
configured to automatically shut the well down should the nitrate level exceed an operator adjustable setpoint.   

The best way to avoid nitrate sloughing is to keep water flowing through the GAC system as continuously as 
possible.   

 

Mandatory Chlorination 

Bacteria tend to grow on GAC media and this can cause elevated levels of heterotrophic bacteria entering the 
distribution system. Heterotrophic bacteria, unlike coliform bacteria, are common in water distribution systems 
and are considered harmless. However; DDW will require the County to add routine chlorination to any water 
treated through the proposed GAC system.  The wells are not currently equipped with chlorination systems so 
at least one new system will need to be constructed. 

 

Estimated Carbon Usage Rate 

There are currently limited operational full-scale treatment plants specifically targeting removal of TCP.  
Therefore, there is limited data related to carbon usage rates.  The carbon usage rate data that is available spans 
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a broad range of values.   Results as low as 0.083 lbs./1,000 gallons and as high as 1.2 lbs./1,000 gallons have 
been documented.  It is noted that the wells representing the upper end of this carbon usage range are believed 
to produce water containing manganese that may be fouling the carbon.  The levels of iron and manganese in 
Well 1 and iron in Well 2 could result in higher carbon usage rates but the specific impact cannot be further 
quantified without pilot study or full-scale testing. 

For budgeting purposes, it is recommended that the County assume a carbon usage rate of 0.134 lbs./1,000 
gallons.  This value represents the adjusted average of carbon usage rates for other Central Valley utilities 
treating for TCP removal not including the extreme high usage rate of 1.2 lbs./1,000 gallons. 
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6 Recommended Mitigation Project 
In order to provide both primary and standby sources of supply meeting the TCP standard, it is recommended 
that the County treat the water produced by both Well 1 and Well 2 using GAC.  Because there is not enough 
space to construct a treatment plant at the Well 1 site, a centralized treatment plant located next to the existing 
Well 2 site is proposed.  The County has indicated that the owner of the land surrounding Well 2 would likely 
be willing to sell CSA-14 the land required for this project.  In order to be able to produce treated water while 
carbon is being replaced, the GAC treatment system must utilize two vessels operated in a series configuration.   

The best alternative for disposing of backwash water and flush-to-waste water, including water produced 
mitigating nitrate sloughing events, is to connect the treatment plant to the County controlled CSA-14 storm 
water basin.  A 24-inch storm drain pipeline has been assumed.  The treatment plant outlet into the storm drain 
will be through a standpipe with an air gap. 

The difference between normal peak domestic water demands (assumed to be 180 gpm) and the maximum 
flow rate that would be produced during firefighting (assumed to be 660 gpm) creates a GAC system design 
challenge.  A pair of 10- or 12-foot vessels holding 714 ft3 of carbon each would be required to handle the 
firefighting flow rate.  However; such a system would be significantly oversized for the more typical 180 gpm 
flow rate.  Conversely, a pair of 6-foot diameters vessels holding 179 ft3 of carbon each would be almost ideally 
sized for the 180-gpm flow rate, but could not handle the 660 gpm firefighting flow.  In order to provide treated 
water under both scenarios, a new water storage tank and booster pumping station would be required.  At the 
direction of the County, for the time being, the recommended mitigation project includes 6-foot vessels and is 
configured to allow untreated water to bypass the GAC system during fire-flow or other unusually high-demand 
conditions.  Furthermore, the recommended mitigation project will result in some reduction in fire-flow as a 
result of additional head loss created by the new infrastructure.  It has been assumed that a pressure reducing 
valve will be installed in front of the Well 1 site to allow untreated water to enter the distribution system when 
distribution system pressures drop below an adjustable setpoint. 

Additional features required to support the proposed project include: 

• Raw water transmission pipeline (4-inch) from Well 1 to the treatment system located at Well 2; 

• Storm water pipeline (24-inch) from the GAC treatment plant to the CSA-14 stormwater pond; 

• Backwash water supply tank (25,000 gallon); backwash pump (350 gpm); and distribution booster 
pump (180 gpm); 

• Sodium hypochlorite feed system and chlorine residual analyzer; 

• Nitrate analyzer to detect nitrate sloughing events; and  

• Chain link fence enclosure around the entire treatment site. 

A schematic representation of the proposed improvements are presented in Figures 6-1 through 6-3. 









  Section Seven: Cost Opinion 

TCP Feasibility Study 

7-1 

Provost & Pritchard Consulting Group • June 26, 2019  

7 Cost Opinion 
The following table summarizes the estimated costs for capital improvements and ongoing operation and 
maintenance of the treatment plant.  It should be noted that: 

• A 20% contingency has been applied to the planning-level construction cost opinion.   

• A $50,000 placeholder has been included for property acquisition.  The County should independently 
determine whether this value is appropriate as no formal property appraisal has been completed. 

• As noted previously, the proposed project results in a reduction in fire-flow capacity for the system.  
Additional costs would apply if this outcome needs to be mitigated. 

• The capital cost value includes estimated costs for engineering, construction management, 
environmental, permitting and administration. 

• The County should confirm the unit costs for the O&M cost estimate.  In particular, the County 
should confirm that values used for fully burdened labor, TCP laboratory analyses, power, and 
sodium hypochlorite are representative of the anticipated unit costs. 

• A 40-year present worth O&M estimate is included in the summary table based on typical TCP 
contamination longevities predicted by hydrogeologists for other TCP-contaminated water systems. 

 
More detailed capital and O&M cost breakdowns are included in Appendix A. 
 

Table 7-1: Cost Summary 

Capital Cost 40-year O&M Total  

$1,610,000 $1,275,000 $2,885,000 
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Table 1

Summary of Probable Costs (TCP)

Treatment System Capital Cost 40-year O&M Total 

Wells 1 & 2 $1,609,400 $1,274,415 $2,883,815



Table 2

Opinion of Probable Construction Cost (TCP)

Wells 1 & 2

Total System Size in Total lbs of Carbon 10,000 lbs

No. of 2 Vessel GAC Trains 1

Design Flow 180 gpm

Site Construction Item Cost

Site demolition, clearing and grubbing $15,000

Purchase GAC vessels $200,000

Vessel installation and testing $20,000

At-grade vessel foundation $20,000

Additional cost to recess vessels $0

Site piping modifications/additions and PRV $100,000

Offsite raw water pipeline (1,350 ft of 4-inch pipe) $125,000

Offsite storm drain pipeline (740 ft of 18-inch pipe) $100,000

Nitrate analyzer $35,000

Chlorination system w/ analyzer $25,000

Electrical modifications, metering, and telemetry modifications $100,000

Well pump upgrades to overcome GAC head loss $0

Backwash supply tank, backwash supply pump, and booster pump $100,000

Miscellaneous site work, paving, vaults, fences $100,000

Mobilization (5%) $47,000

Subtotal Direct Cost $987,000

Contingency (20%) $197,400

Sales Tax on GAC Vessels Only (8.0%) $16,000

Subtotal Construction Cost $1,200,400

Land acquisition $50,000

Engineering, geotech, surveying, and construction administration $200,000

Construction Management and Inspection (7%) $84,000

Environmental, Legal, Administration (5%) $60,000

Operations Plan and permitting $15,000

Total Capital Cost $1,609,400



Table 3

Opinion of Probable Operation and Maintenance Costs (TCP)

Carbon Usage Rate 0.134 lbs/1000gal

Carbon Cost $2.00/lb

Power Unit Cost $0.17/kWh

Pump Efficiency 70%

General Maintenance Labor Hours 4.0 hr/week

Additional Inspection and Maintenance 1.0 hr/system/week

Sampling Labor 0.25 hr/sample

Labor Unit Cost $64.00/hr

TCP Required Laboratory and Sampling 2.0 sample/site/month

TCP Required Laboratory and Sampling 1.0 sample/pair/month

GAC Changeout Labor Requirement 12.0 hr

TCP Sampling Cost $165.00/sample

BACT/HPC Sampling Cost $35.00/sample

Sodium Hypochlorite (12.5%) $2.00/gal

Present Worth 10 Year O&M Real Discount Rate 1.40%

Present Worth 20 Year O&M Real Discount Rate 1.50%

Present Worth 30 Year O&M Real Discount Rate 1.50%

Present Worth 40 Year O&M Real Discount Rate 1.50%

Present Worth 50 Year O&M Real Discount Rate 1.50%

O&M Costs (TCP) Wells 1 & 2

Total System Size 10,000 lbs

No. of 2 Vessel GAC Trains 1

Design Flow 180 gpm

Duty Cycle 19.8%

Annual Production 19 MG/yr

Annual Cost of Carbon Usage $5,000

Annual Cost of Additional Power $300

Annual Cost of Additional Labor $21,000

Annual Cost of Additional Sampling $6,000

Annual Cost of Vessel Maintenance $10,000

Annual Cost of Sodium Hypochlorite $300

Total Annual O&M Cost $42,600

10-year Service Life O&M Costs $394,954

20-year Service Life O&M Costs $731,384

30-year Service Life O&M Costs $1,023,075

40-year Service Life O&M Costs $1,274,415

50-year Service Life O&M Costs $1,490,987

Assumptions

Costs



 

 

 

 

 

 

 

 

 

APPENDIX B  

FCSA #14 BELMONT MANOR – WATER SYSTEM NO. 1000023 ROUTINE SANITARY 

SURVEY 

 

 

 

 

 

 

 

 

















































 

 

 

 

 

 

 

 

 

APPENDIX C  

COMPLIANCE ORDER NO. 03-23-18R-012 

 

 

 

 

 

 

 

 

















































 

 

 

 

 

 

 

 

 

APPENDIX D  

FRESNO IRRIGATION DISTRICT UTILITY RESPONSE LETTER 

 

 

 

 

 

 

 

 















 

 

 

 

 

 

 

 

 

APPENDIX E  

FRESNO IRRIGATION DISTRICT STANDARD DRAWINGS 

 

 

 

 

 

 

 

 




















































































































