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COUNTY OF MADERA 

PUBLIC WORKS DEPARTMENT 
JOHANNES J. HOEVERTSZ 

DIRECTOR 

200 West 4
th

 Street
Madera, CA 93637 

Main Line - (559) 675-7811 
Special Districts - (559) 675-7820 

Fairmead Landfill - (559) 665-1310 

REQUEST FOR QUALIFICATIONS AND PROPOSAL  
FOR ENGINEERING SERVICES 

FOR 
WATER SYSTEM IMPROVEMENTS  

IN COUNTY SERVICE AREA NO. 16 – SUMNER HILL 
IN MADERA COUNTY 

1. SYSTEM INFORMATION

1.1  INTRODUCTION/BACKGROUND 

The County of Madera (County) is seeking to hire a qualified engineering consulting firm to 
provide professional services for the Water System Improvements Design Services for the CSA-
16, Sumner Hill (District) Water System, in accordance with the requirements described herein. 

The County operates and maintains the CSA-16 - Sumner Hill water system which is permitted 
by the State Water Resources Control Board, Division of Drinking Water (State DDW) to deliver 
a maximum of 450 gpm of treated surface water to residents.  The CSA-16 community and 
Surface Water Treatment Plant (SWTP) are located on a hilltop east of Highway 41, just west of 
the San Joaquin River and are surrounded mostly by developed farmland. The attached exhibit 
“A” provides a map showing the location and surrounding areas of CSA-16.  At this time, there 
are no other neighboring community water systems.  

The water system is comprised of two submersible raw water pumps that transfer water from 
the San Joaquin River to two conventional package filtration plants situated 270 feet above the 
water line.  Each plant is capable of treating 100 gpm of water.  Finished water is stored in two 
bolted-steel storage tanks prior to being boosted by two 450-gpm pumps into the distribution 
system through a 15,000-gallon hydropneumatic tank.  Storage Tank 1 and 2 have a capacity of 
78,000 and 90,000, respectively.  The distribution system is comprised of over 13,300 linear feet 
of 6-inch C-900 PVC which services residents and fire hydrants.  Exhibit “B” demonstrates the 
existing facilities at the SWTP site location.     

As of July 1, 2013 the Madera County Environmental Health Department transferred the 
regulatory oversight of the water system to the State DDW (Formerly known as California 
Department of Public Health).   On August 29, 2013 the State DDW issued the District a 
Compliance Order for not meeting the State drinking water standards and being in violation, 
Stage 1 of the Disinfection Byproduct (DBP) Rule.  The order demonstrated the CSA-16 District 
exceeding the five haloacetic acids (HAA5) maximum contaminant levels (MCLs).  The 
Compliance Oder required the CSA-16 District to comply with the primary drinking water 
standards for the DBPs by 06/1/2015. 

On November 21, 2015, the State DDW issued another Compliance Order to the District for still 
not meeting the State Drinking Water Standards & for violation of the Stage 2 Disinfection 
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Byproduct Rule.  The Order showed the District water system exceeded both the Total 
Trihalomethanes Maximum Contaminant Level (TTHM MCL) & the five haloacetic acids (HAA5) 
maximum contaminant levels (MCLs).  This Compliance Oder requires the CSA-16 District to 
comply with the primary drinking water standards for the DBPs by 01/01/2018. 

The CSA-16 water system was originally designed to service 49 residential connections within 
the CSA-16 development.  Currently, 39 connections are active and 10 on standby.  At times 
the system has issues meeting water demands during the summer months.  The Provost & 
Prichard feasibility report analyzed the District’s excess water usage in the past and 
recommended the district have a volumetric rate structure and promote conservation.  The 
District has worked with the County and passed a tiered system effective July 1, 2014 to reduce 
their water usage and promote water conservation.  Water usage at the District has decreased 
since the tiered system took into effect.     

1.2  PREVIOUS REPORTS: 

In 2007, Boyle Engineering completed a report titled “Surface Water Treatment Plant Feasibility 
Study For SA16 Sumner Hill” and is provided in Exhibit “C".  In that report, Boyle identified 
several deficiencies including but not limited to the following: 

1. The existing filtration system will not support the water system’s buildout water demand.
2. Package Plant 1 is in poor condition.  Rust has severely deteriorated the exterior walls of

the package plant unit.
3. During the winter months, the treatment plant only marginally meets the Long-Term 1

Enhanced Surface water Treatment Rule (LT1ESWTR) turbidity performance standard
of 0.3 nephelometric turbidity units (NTU) in at least 95 percent of measurements.

4. Primary disinfection as currently provided, using prechlorination of the raw water only,
marginally meets regulatory requirements (using a new evaluation presented in this
report).  The prechlorination needed to allow compliance with the disinfectant dose time
contact time (CT) requirements exacerbates the formation of disinfection byproducts
(DBPs).

5. DBP levels in the distribution system exceed regulatory limits, with violations of both the
total trihalomethanes (TTHM) and five haloacetic acids (HAA5) maximum contaminant
levels (MCLs) of 80 µg/L and 60 µg/L, respectively, during 2005 and 2006. The 2012
TTHM annual average was 63 µg/L and 76 µg/L for HAA5.

6. The water’s chlorine demand is unstable, causing fluctuations in distributions system
chlorine residual.  This has been addressed by increasing the chlorine dosage to above
2 mg/L at times, which also increase the formation of DBPs.

7. Storage Tank 1 (78,000 gallons) is in poor condition based on an exterior inspection and
may need to be replaced.

8. The existing capacity of the Storage Tanks 1 and 2 is insufficient under current peak
demand conditions and does not meet fire flow requirements.

9. Backwash water is currently disposed of using natural drainage through an area that
may be developed in the future.
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In 2014, Provost & Prichard (P&P) completed a report titled “CSA16, Sumner Hill Water 
Improvements Feasibility Study” (Exhibit “D”), which identified additional water system issues:  
 

1. Storage tank No.1 had visible holes in its shell and was beyond repair. 
2. The water system was recently issued a compliance order by CDPH related to a 

violation of the five haloacetic acid (HAA5) maximum contaminant level (MCL). 
3. Water system operations personnel have reported an increase in the frequency 

of raw water supply pipeline leaks. 
4. Additional homes being constructed and connecting to the water system. 

 

The purpose of the P&P report was to resume where the Boyle Report left off and develop a 
specific recommendation for water system improvements and an estimate of how much 
those improvements will cost.  The report considered the following alternatives for the 
water system improvements: 
 

1. No project (i.e. do nothing); 
2. Adding point of use (POU) or point of entry (POE) treatment systems to each 

home; 
3. Improving the existing water system, which treats all water used by the 

community to drinking water standards;  
4. Splitting the water system into separate potable and non-potable water supply 

systems; and  
5. A recommended set of interim emergency improvements that should be 

implemented if the County cannot proceed with the more comprehensive set of 
recommendations. 

 
The County would like to incorporate the improvements design based on components 
numbers 3 and 5 above.  Since the P&P report was submitted, the County was not able 
to acquire the property in front of the plant as recommended in the P&P report.  Instead, 
the County was successful acquiring the area behind the plant for the improvements 
(Exhibit E) and is working with the District to use part of the road easement of where 
tank #2 is currently located.  The design to the P&P recommendations have to be 
incorporated to the newly obtained lot behind the plant and the vacationed road 
easement area. 
 

1.3 PURPOSE  

The intent of this RFQ/RFP is to obtain complete engineering services Design Plans and 
Specifications.  The Consultant will prepare Design Plans and Specifications for facility 
improvements based on the recommendations made in the Provost & Prichard Engineer’s 
Report along with the recommendations in this RFQ/RFP. 
 
The improved water facilities in the design are required to produce water that meets the 
California Drinking Water Standards for domestic use and distribution, and must satisfy the 
following criteria.  The improvements should include the following tasks or a system/process 
that is equivalent:  
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Tasks: The following tasks are to be included in the design of the SWTP improvements.  
 
Task 1: Improve disinfection efficiency and eliminate chlorination of unfiltered water 

o Replacement Tank No. 1 with a tank incorporating flow baffles 
o Increasing the capacity of both tanks 

o Modify tank inlet and outlet piping so that filtered water flows from the filters into 
Tank No. 2 and then into Tank No. 1 (Series option)  

o Relocate the sodium hypochlorite injection point from upstream of the filters to 
the outlet of the filters. 

Task 2: Evaluation, Design and Replacement of treatment technologies  
o Replacement of the PLC system  
o Replacement of both filters with granular media filters 

Task 3: Include a backwash handling system which could include the following or an equivalent 
  option:  

o Adding reclaimed water tanks that can allow solids to settle and reclaim the 
decanted wash water slowly in-between filter backwash cycles. The water in the 
reclaim tank will be decanted and pumped back into the raw water line to the 
treatment system. 

Task 4: Meeting the fire flow requirements 
o Design and increase the system storage capacity to meet the County fire flow 

requirements 
o Verifying the P&P analysis of the fire flow capacity 252,000 gallons 

Task 5: Reconfiguration/Re-design of the Surface Water Treatment Plant due to the recently 
acquired area.  
 
The scope of services described in Section 2.2 DIRECTIONS FOR WRITTEN SUBMISSION 
provides the elements that comprise this overall Project.  Preference will be given to proposals 
addressing all of the Project elements.  
 
A Non-Mandatory Site Visit is scheduled for October 5th, 2015 at 10:00 AM.  For more 
information see Section 1.4. 
 

1.4 RESOURCES AVAILABLE 

The County will make available to the awarded firm: 
 

 Raw water consumption and water quality data. 

 Existing drawings and documentation relative to the system infrastructure.  This 
information will be available at the Madera County, Public Works Department.  

 2007 Boyle Technical Evaluation and Feasibility Study  

 2014 Provost & Prichard Water Systems Improvements Feasibility Study 
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1.5  NON-MANDATORY SITE VISIT 

A non-mandatory site visit at the surface water treatment plant is scheduled for Monday, 
October 5, 2015 at 10:00 AM.  The surface water treatment plant is located near:  14357 
Killarney Drive, Madera, CA 93637 

2. SUBMISSION REQUIREMENTS

2.1 SUBMISSION DUE DATE 

The County will accept proposals received before 5:00 pm on Monday, Oct. 19, 2015.  
Proposal received after that time will not be considered.  

All proposal submittals shall be clearly marked and either mailed, emailed or hand delivered to: 

Madera County, Public Works Department 
Municipal Services Division 
“CSA-16, Sumner Hill Water System Improvements Project" 
200 West 4th Street 
Madera, California 93637 

Please direct all correspondence or inquiries to: 
Alvina Prakash, Project Engineer 
(559) 675-7811
(559) 675-7631 Fax
alvina.prakash@co.madera.ca.gov 

CSA -16, Sumner Hill 
Surface Treatment 
plant.  

mailto:alvina.prakash@co.madera.ca.gov
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The fee proposal shall be enclosed in a separate, sealed, envelope identified as "Fee Proposal 
for CSA-16, Sumner Hill Water System Improvements Design Project."  

2.2 DIRECTIONS FOR WRITTEN SUBMISSION 

Interested firms are required to submit their Proposal electronically, by mail, or in person to
Alvina Prakash, Project Engineer, no later than the date and time noted in Section 2.1.

Submittals shall provide concise and complete description of the work to be performed, 
including: 

1. A summary of your firm as outlined in Section 2.3.A of this RFQ/RFP document.
2. An explanation of your firm’s understanding of the project, its approach to the work, the

key issues to resolve and the level of detail that can be accomplished for the report
and design documents within the available time.

3. A detailed work program and time schedule for each phase/task of the project,
including milestones for periodic review of the work with the advisory committee(s).

4. A list of personnel who will be assigned to the project, including resumes for
professionals expected to provide at least 20% of the person hours on the project.
Support staff contracted by your firm for this project should additionally be included for
review and consideration.

5. A description of three similar projects (minimum) which your firm has been involved in
providing information specified in Section 2.3.B.

6. A fee schedule and proposal shall be submitted in a separate sealed envelope
identified as "Fee Proposal for Engineering Services for CSA-16, Sumner Hill Water
System Improvement Project." Refer to Section 3. CONTRACT REQUIREMENTS of
this RFQ/RFP regarding prevailing wage requirements.

Proposers are required to submit design proposals to address water system deficiencies listed, 
but not limited to those provided in the Boyle Report, the P&P Report, this RFQ/RFP, and may 
propose innovative approaches for completing the work. The County understands the RFQ/RFP 
may be inadequate to fully describe the work envisioned.  Consultants should include additional 
tasks they deem appropriate. Include written reasons why a task should be included, and an 
estimate of the fee required to complete the task. 

It is the intent of this Request for Qualifications and Proposals to provide complete, detailed, 
timely, professional engineering services for the completion of the Project. Incidental items 
necessary to complete this work shall be considered included in the respondent proposal 
whether such items are specifically listed in the Project tasks, or elsewhere herein, or not. The 
selected firm and the County shall, execute a final, mutually agreed Scope of Services 
Agreement prior to Notice to Proceed.  Fees for substantial additional work items not listed in 
the final Scope of Services shall be negotiated. 

Within fourteen (14) calendar days of the execution of the Agreement, provide the County 
Representative with preliminary schedule for developing the proposed Project.  The preliminary 
schedule shall show calendar date estimates for draft and final submittal for all major tasks of 
the Project.  The County Representative will review the schedule and both parties shall try to 
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reach mutual agreement.  The Consultant shall provide the County Representative with an 
update status of the schedule, as needed.  
 

2.3 CONSULTANT INFORMATION 

Firms submitting proposal and qualifications are required to provide, at minimum, information as 
defined below.  Information may be submitted in any manner suitable to your firm, provided that 
such information is presented in a manner that allows for easy interpretation of its relevance to 
this project. 
 
A. Consultant Overview 
Please provide the following: 

 
• Name and location of your company, including the office location that will be serving the 

County. 

•  Type of Organization, size (local office and total firm size), professional registrations and 
affiliations,   number of years as a firm. 

• Names and qualifications of personnel assigned to the Project. Include principal-in-charge, 
project manager, and all professional engineering and surveying staff expected to take 
responsible roles. 

 
B. Client Base 
Provide reference information for three clients you have served within the last five years, 
relevant to the work proposed, to include: 
 
• Client contact information  
• Project title and project description  
• Starting date of service and project completion date 
• Budget 
 

2.4 EVALUATION CRITERIA 

Selection of firm(s) will be the responsibility of a committee consisting of County designated 
representatives. The evaluation will be based upon the written submittals. The factors, which will 
be evaluated, include the following: 
 

 CRITERIA MAXIMUM POINTS 

1 The specialized experience and qualifications of the firm and 
assigned personnel. 

20 

2 The firm’s project understanding and approach to the project.  20 

3 The content of the firm and its consultants, support staff, etc. 
and their ability to work effectively together and with the 
County. 

10 

4 The firm’s project scope, work tasks and schedule, including 
milestones. 

15 

5 Clarity, organization, and effective presentation of submittal. 10 

6 Review of references and relative work experiences listed. 15 

7 Total estimated cost for Design Services 10 

 Total 100 
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Final recommendations regarding award of contract(s) for services will be made after the 
County and firm(s) have negotiated reasonable fee schedule(s) for services to be provided, and 
have concurrence on the methods to be used for payment for services rendered. 

 

2.5 COUNTY EVALUATION AND SELECTION: 

County staff will review the proposals and select the one that they believe is most advantageous 
to the County. If no acceptable arrangement can be negotiated, the County may terminate talks 
with the highest-qualified Consultant and initiate negotiations with the next-ranked Consultant, 
and so forth until a final agreement is reached.  This agreement will then be recommended to 
the Board of Supervisors for approval. The Board of Supervisors will make the final selection 
and award.  The Board may or may not choose to interview the recommended Consultant prior 
to award.  
 
The County reserves the right to award the consultant service contract to the firm that, in the 
sole judgment of the County, can best accomplish the desired results. Selection criteria include, 
but are not limited to, consideration of the Consultant's qualifications and experience, the 
Consultant's understanding of and approach to the project, and the negotiated fee for services. 
 

2.6 SHORT-LIST AND FINAL SELECTION 

The County may elect to conduct an oral presentation/interview of the shortlisted firms. In which 
case, the short listed firms will invited to an oral presentation/interview. Additional details on the 
oral presentations will be provided to the short-listed Consultants.  
 

2.7 INTERPRETATIONS AND AMENDMENTS 

Nothing stated or discussed orally during any Q&A, interview or other session shall alter, 
modify, or change the requirements of the RFQ/RFP. Only interpretations, explanations, or 
clarifications of this RFQ/RFP that are incorporated into a written addendum to this RFQ/RFP 
issued by County should be considered by Consultants.  All amendments will be distributed to 
each person that requests a copy of all amendments to this RFQ/RFP, but it shall be the 
responsibility of the Consultants to make inquiries as to the amendments issued.  All such 
amendments shall become a part of this RFQ/RFP, and all Consultants shall be bound by such 
amendments.  Each addendum issued will be on file in the County Public Works Department. 
 
If it becomes necessary to revise any part of this request or if additional data is necessary to 
enable interpretation of provisions of this document, revisions or addenda will be provided and 
posted on the Madera County’s Bid Opportunities webpage through ebidboard found at 
following link:  
http://www.madera-county.com/index.php/mainbidopportunities  
 

2.8 AMBIGUITY, CONFLICT, OR OTHER ERRORS IN THE RFQ/RFP 

If a Consultant discovers any ambiguity, conflict, discrepancy, omission, or other error in this 
RFQ/RFP, it shall immediately notify the County of such error in writing and request 
modification or clarification of the document.  The County will make modifications by issuing a 
written amendment. The Consultant is responsible for clarifying any ambiguity, conflict, 
discrepancy, omission, or other error in the Request for Qualifications prior to submitting the 
report or any such request shall not be accepted.  
 
 

http://www.madera-county.com/index.php/mainbidopportunities
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2.9 ACCEPTANCE OF PROPOSALS 

County shall review all proposals that are submitted properly. However, County reserves the 
right to request clarifications or corrections to proposals. For Proposals to be reviewed, the 
submitting company must be in good financial standing with County and be current on all 
licenses and contractual requirements, if any, with the County 
 

2.10 COST AND EXPENSES OF CONSULTANTS 

The County accepts no liability under any circumstances for any costs or expenses incurred by 
Consultants in acquiring, clarifying, or responding to any condition, request, or standard 
contained in this RFQ/RFP.   Each Consultant that participates in this RFQ/RFP process does 
so at its own expense and risk and agrees that the County shall not reimburse any costs 
incurred during this process.  Further, each Consultant shall indemnify and hold harmless 
County from and against any claims for such reimbursement (including any costs and/or 
attorney’s fees) made, directly or indirectly, by or on behalf of such Consultant.  Costs for 
developing any Proposal shall be the sole responsibility and shall be incurred at the sole risk of 
the Consultant, whether or not any award results from this solicitation. The County will not be 
responsible for any such costs or expenses incurred by Consultants under any circumstances. 
 

2.11 PRIME CONSULTANT RESPONSIBILITIES:  

The selected Consulting firm will be required to assume responsibilities for all services in the 
applicable proposal. The selected Consultant will become the sole point of contact with regard 
to contractual matters, including payment of any and all charges resulting from the contract. 
 

2.12 DELAYS:  

The County reserves the right to delay schedule dates if it is to the advantage of the County of 
Madera. 
 

2.13 PROJECT CONTROL:  

Control of the project shall remain the total responsibility of the County. The County may choose 
not to implement all tasks. 

 

2.14 RULES FOR PROPOSALS:  

The signer of both proposals must declare in writing that the only person, persons, company or 
parties interested in the proposals, as principals, are named there; that the proposals are made 
without collusion with any other person, persons, company or parties submitting each proposal; 
that it is in all respects fair and in good faith without collusion or fraud; and, that the signer of 
each proposal has full authority to bind the principal proposer. 

 

2.15 METHOD OF PAYMENT:  

The Consultant shall submit a monthly invoice to the Madera County Public Works Department 
for the services rendered as the completion of each task occurs. The invoice shall include a 
detailed breakdown of the services, the project title, Madera County Contract Number (MCC# 
XXXXX - C -2015), description of the task(s), hours, and hourly rates. 
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2.16 SCHEDULE OF EVENTS:  

The County’s schedule for this project is as follows: 

County Release RFP September 25, 2015 
 
Non-Mandatory Site Visit October 5, 2015 
 
Proposals due October 19, 2015 
 
Firm Selection Date  October 26, 2015 
  
End of Negotiations/Final Selection November 5, 2015 
 
Tentative Board Approval  November 17, 2015 
Of Engineering Services  
Agreement 
 
Issue Notice to Proceed           November 23, 2015 

 
3. CONTRACT REQUIREMENTS 
The contract between the successful consultant and the County shall conform to the conditions 
and the form set forth in the Madera County adopted Master Contract Agreement No. 010 
“Resource Management Agency – Professional Services”.  The Madera County Master 
Agreement is provided as Exhibit “F” and a Sample Agreement is found in Exhibit “G”. 
 
Please note that the insurance requirements for this contract will be: 
 

•  General liability (including completed operations coverage) in the amounts of $1,000,000 
(combined single limit) Bodily Injury/Property Damage coverage per occurrence, and  
$500,000 per occurrence for damage to property to others, and $2,000,000 general 
aggregate coverage. 

•  Automobile Liability in the amount of $1,000,000 (combined single limit), Property 
Damage and Bodily Injury coverage. 

•  Professional Liability, in an amount not less than $1,000,000 per occurrence and 
$2,000,000 aggregate. 

•  Worker’s Compensation as defined in the California General Statutes 
 
The Consultant must conform with all labor compliance requirements. Construction surveying 
and drilling operations for geotechnical investigations are subject to prevailing wages, even as 
part of a professional services contract. 
 
The selected firm shall provide within ten (10) calendar days after the notice of award is issued 
a copy of their existing liability insurance certificate naming the County of Madera and its 
officers and employees as an additionally named insured on said policies. Such insurance 
coverage shall be maintained in full force and effect for the duration of the Contract and must be 
in a form satisfactory to the County. 
 
It is recommended that each firm review the sample agreement with their respective legal 
counsel and insurance providers. 
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3.1 AWARD CONSIDERATIONS 

The County reserves the option to reject any or all proposals or submittals for such reason as it 
may deem proper. In acceptance of proposals or submittals, the County will be guided by 
consideration of the interests of the County.  The County also reserves the right to negotiate 
further with one or more of the firms as to any features of their proposals or submittals and to 
accept modifications of the work and price when such action will be in the best interests of the 
County. 
 
If negotiations are successful, an agreement will be submitted to the Board of Supervisors for 
approval and execution.  In the event negotiations fail, the Department will terminate 
negotiations and commence new negotiation with the next most qualified firm or request 
direction from the Board of Supervisors.   
 
A not-to-exceed amount will be established for the project by mutual agreement between the 
County and Consultant prior to commencement of services and stated in the notice to proceed 
or authorization.  The Consultant will invoice monthly based on the agreement’s hourly rate and 
job classification up to the not-to-exceed amount. 
 
Unless otherwise noted within a proposal, proposals received in response to this document, 
including proposed fee schedules, are assumed to be valid and binding for sixty (60) days from 
receipt of the proposal. If award is not made within such time, the proposal can be deemed to 
be either no longer valid, or can be extended with mutual consent of the County and the firm 
submitting the proposal. 
 
The individual signing this submittal hereby declares that no person or persons other than 
members of his/her own organization are interested in this Project or in the contract proposed to 
be taken; that it is made without any connection with any other person or persons making a 
proposal for the same work and is in all respects fair and without collusion or fraud; that no 
person acting for or employed by the County is directly or indirectly interested therein, or in the 
supplies or works to which it relates or will receive any part of the profit or any commission there 
from in any manner which is unethical or contrary to the best interests of the County. 
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1 EXECUTIVE SUMMARY 

The County of Madera (County) operates and maintains the Community Service Area 
No. 16 drinking water system for the community of Sumner Hill.  The drinking water 
system is supplied exclusively with treated surface water taken from the San Joaquin 
River.  The existing surface water treatment plant has a net production capacity of 
approximately 145 gallons per minute, and is required to operate at maximum capacity 
almost continuously during the summer months to supply the water used by the existing 
39 homes.  The treatment plant is also in a severe state of physical deterioration; is 
under a California Department of Public Health compliance order for failure to meet the 
haloacetic acid disinfection byproduct maximum contaminant level; and is unable to 
supply an adequate volume of water for fire fighting.  The connection of any additional 
homes to the water system will result in the water system supply not being able to meet 
demand and will likely result in the need for periods of mandatory water conservation. 

Four alternatives were evaluated in this report: 1) do nothing; 2) point of use or point of 
entry treatment; 3) upgrading/replacing the existing treatment plant; and 4) splitting the 
water system into potable and irrigation water supply systems.  Doing nothing will 
preclude the connection of any additional homes to the system and risks regulatory 
fines.  Point of use and point of entry treatment will not be permitted by the California 
Department of Public Health.  The costs to construct a new surface water treatment 
plant and to construct the split water system were estimated to be approximately $4 
million and $4.5 million respectively.  The difference in the estimated costs is within the 
margin of error of the estimates.  Both alternatives will also require the acquisition of 
additional property.  Given the predicted lower cost for the new treatment plant; the 
need to acquire property with either alternative; and the absence of any conservation of 
river water with the split system, it is recommended that the County construct a new 
surface water treatment plant.  While treating all of the water used by the community 
does result in additional operations and maintenance costs associated with operating 
the treatment plant; those costs are likely to be less than the labor and administrative 
costs required to maintain two completely separate water supply systems.   

It is recommended that the County construct a new treatment plant of approximately 
350 gallons per minute capacity in order to resolve the regulatory compliance issues 
and in order to be able to supply the 10 additional homes that are planned for the 
community.  It is recommended that the treatment plant consist of two 175-gpm 
packaged contact clarification-filtration units; a chlorine disinfection system; an on-site 
residuals management system; a modern SCADA system; and room for a future 
granular activated carbon contactor.  The existing raw water pumping station must be 
upgraded and the raw water pipeline replaced in order to support the greater water 
production capacity.  It is recommended that the County acquire at least ½-acre of 
additional land separate from the existing treatment plant site for construction of the 
new treatment plant.  Alternately, if the new water treatment plant is to be constructed at 
the existing site, the County should anticipate doubling the size of the site by expanding 
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to the east and/or west and spending an additional approximately $750,000 to rent a 
temporary treatment plant during construction of the new treatment plant. 

Construction of a new treatment plant has been recommended as the best alternative to 
reliably meet current and predicted future water demands.  However, if the community is 
able to reduce water use through water conservation, it should be possible to resolve 
the two most critical water system regulatory deficiencies (haloacetic acid violation and 
backwash water discharge practices) through construction of interim improvements to 
the existing facility and provide enough water to supply additional homes.  Section 11 of 
this report presents schematic design information for modifications to the existing 
disinfection system and the construction of a residuals management system that may 
resolve these issues.  The success of these interim improvements is dependent on 
significant water conservation and optimized operation of the existing filters. 
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2 INTRODUCTION 

2.1 Background 

The County of Madera (County) operates and maintains the Community Service Area 
No. 16 (CSA-16) drinking water system for the community of Sumner Hill.  The CSA-16 
community and water treatment plant are located on a hilltop east of Highway 41, just 
west of the San Joaquin River and are surrounded by farmland and the San Joaquin 
River.  The water system was until recently regulated by the Madera County 
Environmental Health Department.  However, as of July 2013, regulatory oversight of 
the system was transitioned over to the California Department of Public Health (CDPH) 
along with other County water systems using surface water sources.   

In 2007, Boyle Engineering completed a report titled “Surface Water Treatment Plant 
Feasibility Study for SA16 Sumner Hill” (Boyle Report).  In that report, Boyle identified 
several deficiencies with the water system including, but not limited to the following: 

• The existing filtration system will not support the water system’s buildout (i.e. 
all homes are occupied) water demand. 

• Treatment Plant No. 1 is in poor condition. 
• During the winter months, the treatment plant only marginally meets 

regulatory treated water turbidity standards (0.2 NTU in at least 95% of 
measurements). 

• The level of primary disinfection provided by chlorine in the storage tanks only 
marginally meets regulatory dose-time (CT) requirements. 

• Disinfection byproduct (DBP) levels in the distribution system exceed 
regulatory limits. 

• The water’s chlorine demand is unstable, which results in fluctuations in the 
distribution system chlorine residual. 

• Storage tank No. 1 is in poor condition and may need to be replaced. 
• The existing capacity of the two storage tanks is insufficient under current 

peak demand conditions. 
• The community has no source of fire protection water. 
• Backwash water is currently disposed of using natural drainage without a 

Regional Water Quality Control Board (RWQCB) permit. 

The Boyle Report recommended that additional data be collected to further evaluate the 
needed improvements to the water system, but did not make specific recommendations 
as to what should be done to the water system.  No action has been taken in response 
to the Boyle Report. 

Since 2007, when the Boyle Report was written, new water system issues have 
developed: 

• Storage tank No. 1 now has visible holes in its shell.  The tank is beyond repair.   
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• The water system was recently issued a compliance order by CDPH related to a 
violation of the five haloacetic acid (HAA5) maximum contaminant level (MCL). 

• Water system operations personnel have reported an increase in the frequency 
of raw water supply pipeline leaks. 

• One or more new homes are being constructed and will soon be connected to 
the water system. 

2.2 Purpose of Study 

The purpose of this study is to pick up where the Boyle Report left off and develop a 
specific recommendation for water system improvements and an estimate of how much 
those improvements will cost.  The County requested that this study consider the 
following alternatives: 

1. No project (i.e. do nothing); 
2. Adding point of use (POU) or point of entry (POE) treatment systems to each 

home; 
3. Improving the existing water system, which treats all water used by the 

community to drinking water standards; and 
4. Splitting the water system into separate potable and non-potable water supply 

systems. 

Given the recent HAA5 citation and poor condition of Storage Tank No. 1, this study 
also includes a recommended set of interim emergency improvements that should be 
implemented if the County cannot proceed with the more comprehensive set of 
recommendations. 

2.3 Water Service Area 

The CSA-16 water system will ultimately service 49 residential connections within the 
development.  Currently, 39 connections are served.  There are no commercial or 
industrial water users connected to the system.  A map of the CSA-16 water system has 
been included as Figure 2-1. 
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2.4 Water System Physical Description 

The water system is supplied exclusively with surface water taken from the San Joaquin 
River.  A radial well located near the river has been classified as under the influence of 
surface water by CDPH and has structurally failed.  Therefore, it has been eliminated as 
a possible source of supply for the community.  The water system is comprised of two 
submersible raw water pumps that pump water from the river to two packaged gravity 
filtration treatment plants situated approximately 270 feet above the river.  Each of the 
two filters has a theoretical design capacity of 100 gpm.  Finished water is stored in two 
bolted steel water storage tanks prior to being pumped by a 450-gpm booster pumping 
station into the distribution system through a 15,000-gallon hydropneumatic tank.  
Storage tanks No. 1 and No. 2 have capacities of 78,000 and 90,000 gallons 
respectively.  The distribution system is comprised of over 13,300 linear feet of 6-inch 
C-900 PVC pipe, which is believed to be in good condition. 

2.5 Regulatory Compliance History 

As of July 2013, the CSA-16 water system is being inspected and regulated by the 
Merced District of the California Department of Public Health (CDPH) Drinking Water 
Program.  It is likely that this transition in regulatory oversight from the County to CDPH 
will result in increased scrutiny of water system physical condition, performance, and 
operations. 

On August 29, 2013, CDPH issued a compliance order to the County for failure of the 
CSA-16 water system to meet the haloacetic acid (HAA5) maximum contaminant level.  
The compliance order directed the County to begin public notification of its inability to 
meet the HAA5 MCL, and to submit to CDPH a plan to make improvements to the water 
system to bring it into compliance with the regulation.  The County was given until June 
1st, 2015 to bring the system into compliance. 

It is also likely that CDPH will require that the County make improvements to the 
treatment plant monitoring and control system so that the finished water is continuously 
monitored for compliance with drinking water standards and so that the treatment plant 
will shut down automatically if standards are not being met.  The current lack of 
automated controls and infrequent operator visits do not meet CDPH’s treatment 
performance reliability requirements.  

2.6 Fire Flow Requirement 

The Madera County Fire Department has established a fire flow requirement for CSA-16 
of 1,000 gpm for 120 minutes (120,000 gallons total).  CSA-16 does not currently have 
enough water production, storage, or pumping capacity to meet that requirement.  The 
County has requested that the recommended project include the improvements 
necessary to meet the County’s fire flow requirements. 
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3 WATER QUALITY 

This section summarizes the quality of the water before and after treatment and 
identifies issues associated with water quality. 

San Joaquin River water is considered a good source of supply for potable use.  The 
two most significant issues with San Joaquin River water are a relatively high 
disinfection byproduct formation potential and a corrosiveness that is typical of all low-
alkalinity sources originating from snowmelt.  Both of these characteristics have resulted 
in problems at CSA-16. 

3.1 General Water Quality 

The following table presents San Joaquin River water general mineral, general physical 
and inorganic constituent values for 2010 and 2011, the most recent years for which 
comprehensive data is available. 
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Notable are the low pH, low alkalinity, low hardness, and low mineral content (TDS); the 
moderate iron and manganese; and the relatively low turbidity.  The low mineral content 

General Mineral, Physical & Inorganics Units March 2010 December 2011

Alumnimum µg/L 1250 <50

Antimony µg/L <6 <6

Arsenic µg/L 2.7 <2

Barium µg/L <100 <100

Berllium µg/L <1 <1

Bicarbonate as CaCO3 mg/L 21 < 2

Cadmium µg/L <1 <1

Calcium mg/L < 2 < 2

Carbonate as CaCO3 mg/L < 2 < 2

Chloride mg/L 4.5 4.9

Chromium µg/L 4.6 <1

Color Units 25 10

Copper µg/L <50 <50

Flouride mg/L 0.13 0.13

Hydroxide as CaCO3 mg/L < 0.5 < 0.5

Iron µg/L 911 270

Lead µg/L <5 <5

Magnesium mg/L < 2 < 2

Manganese µg/L 90 159

MBAS mg/L < 0.025 0.031

Nickel µg/L <10 <10

Nitrate (as NO3) mg/L <2.0 2.46

Nitrite (as N) µg/L <400 <400

Odor Threshold at 60°C TON ND ND

pH Units 7.32 6.64

Potassium mg/L <1.0 < 1.0

Selenium µg/L <5 <5

Silver µg/L <10 <10

Sodium mg/L 5 2

Specific Conductance µmho/cm 51.6 510

Sulfate µg/L 1.4 2.8

TDS mg/L 51 31

Thallium µg/L <1 <1

Total Alkalinity as CaCO3 mg/L 23.5 < 20

Total Filterable Residue @ 180°C mg/L 31

Total Hardness as CaCO3 mg/L <20 < 20

Turbidity NTU 11 1.2

Zinc µg/L <50 <50
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will tend to make this water corrosive and may not provide enough alkalinity for certain 
water treatment chemicals (e.g. alum) to function properly.  The iron and manganese 
have the potential to cause discoloration of plumbing fixtures, but should be almost 
completely removed by a properly operating surface water treatment plant.  The low 
turbidity is favorable condition for surface water treatment.  

3.2 Disinfection Byproducts 

The following two charts show the running annual average values of two regulated 
groups of disinfection byproducts: five haloacetic acids and total trihalomethanes.  The 
HAA5 and TTHM groups are comprised of five and four individual chemical compounds 
respectively.  These compounds are formed as a result of the chemical reaction of 
chlorine with naturally occurring organic matter found in almost all surface water 
sources.  The chlorine is added to the water as part of the treatment process in order to 
kill any pathogenic organisms (e.g. bacteria and viruses). 

Compliance with the HAA5 and TTHM MCLs is based on the average of the four 
previous quarterly sample results for these groups.  This type of average is called a 
running annual average. 
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It is clear that the water system has been consistently out of compliance with the HAA5 
MCL since at least 2004.  The TTHM levels have only exceeded the MCL twice since 
the summer of 2004. 

3.3 Corrosivity 

The low alkalinity and mineral content of the San Joaquin River source water will tend to 
result in the treated water being corrosive unless additional chemical treatment is 
provided.  The water’s corrosiveness will not significantly affect the County’s water 
distribution pipelines because they are made of a corrosion-resistant PVC material.  
However, service connections, metallic piping, and plumbing fixtures (e.g. galvanized 
steel pipe and water heaters) within resident’s yards and homes will be subject to 
increased risk of leaks and other failures.  At least one resident has reported unusual 
deterioration of steel piping that is consistent with what would be expected from 
corrosive water.  

3.4 Summary of Water Quality Issues 

The CSA-16 water system is currently experiencing two significant water quality related 
issues: 

1) The water system exceeds the regulatory limit for five haloacetic acids, a group 
of disinfection byproducts. 
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2) The water leaving the treatment plant is unusually corrosive to metallic plumbing 

and fixtures. 

The proposed project must correct the HAA5 exceedance.  It is recommended that the 
project also include treatment improvements that will reduce the corrosivity of the water.  
The recommended approach to correcting these deficiencies is presented in Section 7. 
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4 WATER QUANTITY 

This section describes the capacity limitations of the existing water system and the 
current and projected build-out water usage patterns.  Build-out is defined as the 
condition where all 49 parcels are occupied and being served by the water system. 

4.1 Current Water Production Capacity 

Each of the two filters at the existing water treatment plant has a theoretical design 
capacity of 100 gallons per minute (gpm).  However, water system operators report that 
the maximum achievable production flow rate for each filter is approximately 80 gpm 
due to degraded equipment performance.  The reported total production rate is a 
“gross” value and does not account for water wasted during periodic backwashing of the 
filters.  The operators report that the filters are typically backwashed for 15 minutes at a 
flow rate of 250 gpm every 13.5 hours.  This results in approximately 19,000 gallons of 
water lost to backwashing and filter downtime each day.  Subtracting the lost water from 
the gross treatment plant production capacity results in an existing net daily production 
capacity of 147 gpm (211,680 gallons per day).  

4.2 Current Maximum Day Water Usage 

Treatment plant and service connection meter records do not include enough 
information to accurately determine the amount of water used by the community.  
Service connection flow meters are only read quarterly, which does not capture monthly 
or daily usage variations.  Water production data at the treatment plant is only recorded 
every two to five days, which is not frequent enough to capture maximum daily or hourly 
usage.  Also, the flow rate of the water pumped out into the distribution system from the 
storage tanks is not measured.  Consequently, the water usage data presented below 
relies upon several uncertain assumptions as well as anecdotal information provided by 
the water system operators. 

The water produced over the month with the highest reported water usage (July 2009) 
was 6.38 million gallons.  This is equivalent to an average flow rate of 145 gallons per 
minute (gpm), equal to the maximum amount the treatment plant is capable of 
producing.  However, water usage during specific days of that month likely varied 
significantly, with some days having even higher water usage rates.  California 
waterworks standards recommend applying a peaking factor of 1.5 to the 145 gpm 
maximum monthly usage to arrive at the highest daily water usage, which is commonly 
referred to as the maximum day demand (MDD).  This would result in a MDD of 218 
gallons per minute, which is greater than the current treatment plant net production 
capacity.  Since County records do not indicate that a water shortage occurred, the 
peaking factor must be too high for CSA-16.   Title 13 of the Madera County Municipal 
Code recommends applying a peaking factor of 3.5 to the average day demand (ADD) 
for unmetered services with yard irrigation. An ADD of approximately 71.4 gpm was 
estimated, based on 2009-2013 quarterly readings of service connections. Assuming an 
ADD of 71.4 gpm, this would result in a MDD of 250 gpm. 
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Another way to estimate water usage is to look at how often the filters are operating.  A 
review of water treatment plant operating logs shows that during hot summer months, 
both filters have to run an average of 21 hours per day over an entire month to keep up 
with demand.  Because of daily usage variation it is likely that the filters are actually 
running continuously over several day periods during those months.  This means that 
the water demand has exceeded the production capacity of the existing water treatment 
plant. 

4.3 Residential Water Usage Patterns 

Water usage by individual residences varies greatly.  The following summary is based 
on service connection flow meter readings for the three months preceding September 
20, 2013 : 

Average single-home usage: 4,240 gallons/day 

Maximum single-home usage: 12,168 gallons/day 

Minimum single-home usage: 399  gallons/day 

 

The existing water usage patterns are higher than Madera County averages. Per the 
2008 Madera County Integrated Regional Water Management Plan, the historical 
average unit demand for the unincorporated cities in Madera County is 270 gallons per 
day per capita (gpcd). 

The implementation of a volumetric water rate structure and promotion of conservation 
measures could reduce this high demand. When customers are billed at a flat rate, 
there is no financial incentive for customers to conserve water. Studies have shown that 
when water is billed on a volumetric use rate, the amount of water used is typically 
reduced by 15 to 25 percent. A water conservation program could be adopted that could 
incorporate regulations to promote reduced water usage. A conservation program could 
include the following regulations to promote decreased water usage: 

• Prohibit outdoor water use between 12:00 pm and 5:00 pm 
• Prohibit hosing paved driveways and sidewalks 
• Create alternating water schedule for even and odd number street addresses 

4.4 Seasonal Water Usage Patterns 

Monthly and seasonal water usage patterns are presented in the following two charts: 
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For the split water system alternative evaluated later in this report, only water delivered 
inside homes, to swimming pools, and for other potable uses will be treated.  Water 
used for landscape irrigation and fire fighting would be supplied directly from the river 
with minimal treatment.  There is no available data that clearly differentiates between 
potable and landscape irrigation water usage.  It has been assumed that the historical 
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winter water usage is almost exclusively for potable use.  There is significant uncertainty 
in this assumption because potable use tends to increase as the weather gets warmer; 
some landscape irrigation occurs during the winter; and evaporation of potable water 
from swimming pools will increase during warm weather.  The historical maximum 
winter water use was 1,854,750 gallons per month (an average of 43 gpm).  
Extrapolating from 39 homes to 49 homes results in a build-out winter water demand 
assumption of 55 gpm.   This value of 55 gpm has been assumed as the maximum day 
potable water demand for the split system evaluation. 

4.5 Current Peak Hour Water Usage 

Because there is no flow meter installed between the storage tanks and the water 
distribution system, it is impossible to know with certainty what the system’s peak hour 
demand is.  The water distribution system booster pumping station is equipped with two 
450-gpm booster pumps that operate only one at a time.  This means that the maximum 
possible flow rate out into the water distribution system is approximately 450-gpm at the 
target distribution system pressure.  There have been reports of residents resorting to 
single-home irrigation booster pumping systems in order to boost the distribution system 
pressure.  This implies that the existing water treatment plant booster pumping station 
may be undersized.  Based on the current pump sizing and anecdotal low pressure 
problems, it has been assumed that the peak hour demand is approximately 25% 
greater than an existing 450-gpm pump can supply.  This results in a current peak hour 
demand of 562-gpm.   

4.6 Future Growth in Water Usage 

The current water usage is at the limit of what the existing water supply system can 
produce.  There are 10 remaining undeveloped parcels within CSA-16.  Development of 
even one of these ten parcels may result in water production being lower than the water 
demand and consequently - a water shortage. 

The implementation of a volumetric water rate structure and promotion of conservation 
measures could decrease overall demands which would lessen this potential water 
shortage. 

4.6.1 Development of Vacant Parcels 

Based on the current water usage patterns, maximum day water demand for the build-
out condition, when all 49 parcels are developed, has been extrapolated to be 
approximately 185 gpm (266,000 gallons per day).  Peak hour demand has been 
extrapolated to be approximately 700 gpm. 

4.6.2 Fire Protection Water Supply 

Satisfying the project’s fire fighting water supply requirement will have a significant 
impact on the required water storage and booster pump capacities.  The water system 
storage tanks will need to contain a minimum of 120,000 gallons of water at all times for 
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fire protection.  The booster pumps that pump water from the storage tanks into the 
distribution system will need to have a capacity of at least 1,000 gpm beyond that 
required to supply peak hour demand for normal domestic use.   

For the full treatment project alternative, where all water continues to be treated to 
potable standards, the fire protection water supply requirement will also have an impact 
on the required water treatment plant size.  In the event of a fire, it has been assumed 
that the water treatment plant will need to replace the 120,000 gallons of lost water 
within five days.  This results in the need for an additional 16.7 gpm (flow rate required 
to provide 120,000 gallons in 5 days) in treatment capacity beyond the capacity required 
to satisfy maximum day demand.   

4.7 Summary of Water Quantity Issues 

The existing CSA-16 raw water pumping station, filters, storage tanks, internal treatment 
plant piping and booster pumping station are not large enough to supply any additional 
homes.  Additionally, under current water usage rates, any significant unplanned 
maintenance on the system during the summer will most likely result in a water 
shortage.  These problems will only get worse as new homes are connected to the 
system unless water conservation and demand reduction measures are implemented. 

 

5 NO PROJECT ALTERNATIVE 

This section describes the consequences of foregoing improvements to the existing 
water system. 

5.1 Reliability Consequences 

As described in Section 4, the current water demands equal, and at times exceed, the 
capacity of the existing water supply system.  The existing raw water supply system, 
filters, water storage tanks, and booster pumps will not support the connection of any 
additional homes without imposing water conservation measures. 

The following elements of the water system infrastructure are near failure and must be 
replaced.  A failure of any one of these items will result in a potentially prolonged water 
shortage: 

• Raw water pipeline 
• Manifold piping and valves installed at treatment plant no. 1 
• Storage tank no. 1 (imminent failure) 

5.2 Regulatory Consequences 

The County is under a compliance order for exceeding the HAA5 MCL.  The California 
Department of Public Health (CDPH) has the authority to fine the County if the County 
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does not make reasonable progress towards correcting the problem.  Emergency 
measures to address this problem are presented in Section 10. 

The existing treatment plant does not meet CDPH requirements for plant treatment 
reliability and reporting.  A modern supervisory control and data acquisition (SCADA) 
system is required to monitor, adjust, and report the performance of the treatment plant. 
CDPH has the authority to fine the County if the County does not make reasonable 
progress towards correcting the problem.  Measures to address this problem are 
presented in Section 7.6. 

The Regional Water Quality Control Board may potentially fine the County for the 
ongoing uncontrolled discharge of backwash water to a surface drainage channel.  
Interim measures to address this problem are presented in Section 10.  

5.3 Higher Maintenance Cost 

The water system infrastructure is in poor condition.  It should be anticipated that 
equipment and pipe failures will become more frequent over time if no corrective action 
is taken.  Unscheduled repair activities required to deal with these failures will likely be 
expensive due to the lack of redundant systems and the need for urgent repairs to 
maintain the community’s water supply. 
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6 POINT OF USE / POINT OF ENTRY ALTERNATIVE 

Point of use (POU) treatment consists of treatment devices installed at individual 
household plumbing fixtures (e.g. under a kitchen sink or at a refrigerator) and treat only 
the water supplied by that fixture.  Point of entry (POE) treatment devices are treatment 
devices that are installed where the water service line enters a house and treat the 
water used for all fixtures inside the house including water used for bathing and toilets.  
POU and POE devices typically utilize treatment technologies such as reverse osmosis 
and granular activated carbon that are capable of removing a wide range of 
contaminants from the water.  Often, for small water systems, installing POU or POE 
treatment can result in significantly reduced capital costs when compared to 
constructing a full-scale treatment plant.  However, the legal responsibility for operation 
and maintenance of POU and POE devices remains with the water system (County) 
and the County would therefore be required to have legal authority to physically inspect, 
monitor, and maintain the units, regardless of whether they are installed inside or 
outside of the home. 

6.1 Regulatory Basis 

California Assembly Bill 2515 amended Health and Safety Code §116380 to require 
CDPH to adopt emergency regulations governing the permitted use of POE and POU 
treatment by public water systems in lieu of centralized treatment.  CDPH developed 
POU and POE emergency regulations which became effective on December 21, 2010 
and September 22, 2011 respectively.  These regulations limit the use of POU and POE 
treatment to public water systems that meet the following criteria: 

1. The water system serves fewer than 200 service connections, 

2. The water system has demonstrated that centralized treatment is not 
economically feasible within three years.  Centralized treatment is not 
economically feasible if: 

a. If the estimated cost of treatment, per household, is more than 1% of 
the median household income (MHI) of the customers, or 

b. If the estimated cost of treatment, per household, plus the median 
water bill for the most recent 12 months is more than 1.5% of the MHI 
for a system with an MHI less than the statewide MHI. 

3. The water system has submitted to CDPH a pre-application for funding, 

4. Following a public hearing, there is no substantial community opposition, 

5. The water system applies for a permit amendment and develops a CDPH 
approved POU Treatment Strategy, POU Operations and Maintenance 
Program, and POU Monitoring Program. 

6. POU treatment cannot be used for volatile organic chemicals (VOCs).  The 
reason for this restriction is that VOCs may volatilize out of water when used 
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for such purposes as showering and washing and potentially pose a threat to 
public health. 

CDPH is currently in the process of developing permanent regulations for the use of 
POU and POE treatment.  All indications are that the permanent regulations will 
conform closely to the emergency regulations.   

6.2 Applicability to CSA-16 

CDPH was contacted to discuss the potential applicability of POU or POE treatment at 
CSA-16.  The response was that POU or POE will not be permitted as a solution to 
the current HAA5 compliance order because CDPH classifies haloacetic acids as 
volatile organic compounds.  VOCs cannot be treated using POU or POE devices under 
the current regulations.  The specifics of the CSA-16 compliance situation were 
discussed extensively with CDPH on multiple occasions and CDPH confirmed that they 
would not be able to permit the use of POU and POE treatment as a means of bringing 
the water system into compliance with the HAA5 MCL. 
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7 FULL TREATMENT ALTERNATIVE 

This section describes upgrading and/or replacing most of the water supply system 
infrastructure in order to provide a source of potable water supply capable of meeting all 
of the community’s build-out water usage needs (both potable and irrigation).   

The proposed water system improvements described below satisfy the water quality 
and water quantity issues described earlier in this report in the following ways: 

ISSUE SOLUTION 

Deteriorating physical condition of existing 
water system infrastructure 

Most of the infrastructure (except the 
distribution system) must be replaced to 
provide increased supply capacity 

Compliance order for HAA5 MCL violation 1. Chlorine addition moved from upstream 
of the filters to a point between two 
storage tanks 

2. Baffles are added to storage tanks, 
which reduces the chlorine 
concentration required to meet CT 

3. Space is provided for the future 
addition of a GAC contactor between 
the filters and the storage tanks 

Corrosion of residential plumbing 1. Corrosion inhibitor added to water 
entering the distribution system. 

2. Sodium hydroxide added to water to 
raise pH 

Insufficient water for build-out demand Raw water intake and pumps; raw water 
pipeline; treatment plant; storage tanks; 
and booster pumping station are all 
replaced with larger facilities. 

7.1 Treatment Plant Capacity 

The upgraded water treatment plant must have a minimum net production capacity of 
202 gpm, of which 185 gpm is the build-out maximum day water demand and the 
remaining 16.7 gpm is required to recover water lost from storage while fighting a fire.  
The 202gpm is a minimum value that would result in the treatment plant running close 
to 24 hours per day, which is not recommended. 

The granular media packaged filtration systems approved by CDPH as alternative 
filtration technologies are manufactured in discrete sizes of 50 gpm, 75 gpm, 100 gpm, 
175 gpm, and 350 gpm.  Therefore the closest nominal treatment plant capacity that 
meets the 202 gpm minimum requirement is 350 gpm.  A 350 gpm treatment plant 
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would need to operate approximately 14.4 hours per day to satisfy maximum day water 
demand. 

There are two viable 350-gpm filter configurations: 1) install a single 350-gpm filter; or 2) 
install two 175-gpm filters.  Constructing a single 350-gpm filter results in a more 
compact filter arrangement and costs approximately $50,000 less.  However, if the 350-
gpm filter were to suffer any mechanical problems, the treatment plant would not be 
able to produce any water.  With two 175-gpm filters, the treatment plant could produce 
almost enough water to meet maximum day demand with only one filter in operation.  
This, in conjunction with treated water in storage, should be sufficient to avoid a water 
shortage until repairs can be made. 

It is recommended that two 175-gpm filters be installed. 

7.2 Storage Tank Capacity 

The water storage tank(s) must provide water storage for: 

• Chlorine disinfectant contact time 
• Fire protection water 
• Filter backwashing 
• Operational equalization (difference between maximum day and peak hour 

demand) 

All potable water storage tanks installed at the treatment plant should include internal 
flow baffles for improved chlorine contact time (CT) credit and to minimize the age of 
water in the tank.  It should be possible to design flow baffles such that CDPH will grant 
a 0.3 t10 (baffling factor) without requiring a tracer study.  The CT (chlorine concentration 
x contact time) required by CDPH is approximately 27 mg/L*minutes depending on the 
instantaneous pH and temperature of the water.  Installing baffles in a storage tank with 
a nominal volume of 100,000 gallons or larger should be adequate to meet the CT 
requirement.  Other water storage requirements, such as fire protection, will dictate the 
size of the storage tank(s) required. 

The fire protection water storage requirement is 120,000 gallons (1,000 gpm x 2 hours).  
This volume of water must always be available.  Any other storage needs must be met 
in addition to the 120,000 gallons.  Water system operators report that the water level in 
the two existing storage tanks typically varies by 5 feet, including the effects of water 
used for filter backwashing.  Five feet is equivalent to 52,500 gallons of storage.  This 
value has been assumed to be the current operational storage requirement.  
Extrapolating from 39 to 49 residences results in a build-out operational storage 
requirement of approximately 66,000 gallons.  Combining the fire protection water 
storage requirement with the estimated operational storage requirement results in a 
total storage tank volume of 186,000 gallons.   

The required storage volume will result in longer water residence times in the storage 
tanks than currently occurs, particularly during the winter.  The longer the water is 
allowed to be in contact with chlorine, the greater the disinfection byproduct formation 
that can be expected.  It is likely that to comply with disinfection byproduct regulations it 
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will be necessary to split this storage volume into at least two tanks with the tanks 
operated so that the filtered water flows first into one tank and then is chlorinated as it 
flows out of the first tank into the second tank.  This will reduce the gross chlorine 
contact time by approximately 50%. 

7.3 Filtration Process 

7.3.1 Filtration Process Description 

The Boyle report proposed two alternative filtration processes: 1) conventional 
packaged filtration, and 2) membrane filtration.  The “conventional” filtration plant 
described by Boyle is a packaged unit incorporating both a clarifier and granular media 
filter similar to what is currently installed at the treatment plant.  The membrane filtration 
plant described by Boyle would utilize synthetic hollow-fiber membranes designed to 
screen out all particles larger than one micron in size.  Both types of treatment plant 
would be regulated by CDPH as alternative filtration technologies for which unique 
operating parameters and performance criteria are established for each manufacturer 
and model of filter. 

Since the Boyle report was prepared, water utilities and the California Department of 
Public Health have developed significant additional experience associated with the 
operation of small surface water systems similar to CSA-16.  That experience indicates 
that the packaged granular media filters are likely to be a better option for CSA-16 than 
membrane filters.  Some of the reasons for this include: 

• The granular media filters tend to be easier for utilities with limited operator 
availability and certification to operate.  Once granular media filters are set-up, 
they tend to require very little adjustment or special servicing.  Membrane filters, 
however, require special monthly cleaning cycles, daily short-duration chemical 
cleanings, and frequent membrane integrity tests. 
 

• The pre-treatment clarifier installed in front of the granular media filters is more 
effective at removing the organic material responsible for disinfection byproducts 
(including HAA5) than membrane filters. 
 

• The granular media filters are typically less expensive than the membrane filters. 
 

The major disadvantage of the granular media filter compared to the membrane filter is 
the sensitivity of the granular filter’s performance to chemical dosages.  If chemical 
dosages are not adjusted properly, a granular media filter may not remove enough 
suspended contaminants or meet regulatory turbidity standards.  Membrane filters, by 
design, will always remove enough suspended solids so long as they are not physically 
damaged. 

Based on the above reasons, it is recommended that packaged contact clarification - 
granular media filters be installed at CSA-16.  Only contact clarification-filtration units 
pre-approved by CDPH should be considered.  This report was developed assuming 
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installation of a pre-approved Siemens Trimite packaged filtration system.  A description 
of the Trimite system has been included in the Appendix to this report.  It is further 
recommended that the filters be installed inside of a building similar to the building 
enclosing the existing filters. 

7.3.2 Disposition of Existing Filters 

The current combined maximum net production rate from both existing filters is 147 
gpm.  There is no way to modify the existing filters to produce the required 202 gpm, 
therefore at least one new filter is required.  There are several issues with attempting to 
re-use one or both of the existing filters in conjunction with a new filter.  Some of the 
more significant issues are identified below: 

• Filters No. 1 and 2 were installed in 1988 and 1994 respectively.  Surface water 
treatment regulations have become significantly more restrictive over the last 25 
years and, as a result, the filters must operate more efficiently than they were 
originally designed for.  For example, when the existing filters were installed, they 
were likely required to reduce the turbidity of the water (a measure of the 
cloudiness caused by suspended solids) to 0.5 NTU 95% of the time.  Today’s 
regulations limit the turbidity to 0.2 NTU 95% of the time.   
 

• Both filters are in need of significant refurbishment. 
 

• Filter No. 1 does not always meet the 0.2 NTU turbidity requirement.  This could 
lead to an additional compliance order in the future. 
 

• The filters are already operating 20% below their design capacity due to 
mechanical degradation and design deficiencies. 
 

• Neither filter is equipped with the instrumentation and controls necessary to 
properly regulate water flow and chemical addition.  It will be difficult to integrate 
the modern controls included with a new filter system with the existing controls 
architecture. 
 

• There may be conflicts between the electrical and hydraulic interfaces of the 
existing filters and the proposed new filter(s). 
 

For these reasons, it is recommended that neither existing filter be included in the 
upgraded treatment plant for the full treatment alternative. 

7.4 Disinfection Process 

The Boyle report recommended that the County consider both ultraviolet light (UV) and 
chloramines as alternative disinfectants vs. chlorine alone. 
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While UV disinfection would reduce the formation of regulated disinfection byproducts, 
CDPH has advised in telephone conversations that they will require significantly more 
complex monitoring and reporting for this type of disinfection when compared to 
chlorine.  They report that the additional oversight has been problematic for other small 
water systems and recommended that it be carefully considered before CSA-16 
proceeds with UV disinfection. 

Chloramines are formed when water that has already been chlorinated is dosed with 
ammonia.  Chloramines are suitable for use as a residual disinfectant in the water 
distribution system, but are not powerful enough to be practical as a primary 
disinfectant.  The primary advantage of converting chlorine over to chloramines is that 
the rate of disinfection byproduct formation is significantly reduced.  Since the Boyle 
report was prepared, ongoing experience with the use of chloramines at other water 
utilities has indicated that the required frequent chemical dosage adjustments and 
distribution system water quality monitoring are a significant burden on small water 
system operational staff.  Implementing chloramination would not be consistent with the 
current operator visit schedule of once every few days.  An operator would need to visit 
the site daily and for longer periods of time for chloramines to be viable. 

For these reasons, it is recommended that the upgraded water treatment plant utilize 
chlorine disinfection.  The following alternate means of controlling disinfection 
byproducts are recommended instead of UV and chloramines: 

1. Relocate the point of chlorine addition from upstream of the filters to where the 
water passes from one finished water storage tank into the other.  The tanks 
should be baffled to comply with CT requirements while minimizing the chlorine 
contact time. 

2. Design the treatment plant so that a granular activated carbon (GAC) contactor 
can be installed downstream of the filters in the future if relocating the 
chlorination point alone does not resolve the issue. 

7.5 Residuals Management Process 

Wash water generated when the existing filters are backwashed is currently discharged 
to a natural drainage channel across Killarney Drive from the treatment plant.  This is 
not allowed by the California Regional Water Quality Control Board.  The new treatment 
plant will need to incorporate another means of managing the approximately 3,500 
gallons of wash water generated every time a filter is backwashed.  

It has been assumed that the CSA-16 sewer leach-field does not have excess capacity 
to handle the additional inflow.  Therefore most of the wash water will need to be 
reclaimed at the treatment plant.  Reclaiming of the wash water involves separating the 
solids from the wash water and then pumping the clarified liquid back to the filters to be 
re-treated.  The separated solids will then need to be “dewatered” such that they are dry 
enough to be hauled off-site to a landfill. 

During filter backwashing large volumes of wash water are produced over a few minutes 
time at flow rates of approximately 525 gpm.  It would be prohibitively expensive to try to 



CHAPTER SEVEN 

CSA-16 SUMNER HILL 
  WATER SYSTEM FEASIBILITY STUDY 

\\pineflat\dwg_dgn\Clients\Madera County of - 2227\22271303 Sumner Hill (CSA16)Water Imp\600 Submittals 
Deliverables\Feasibility Study Report\Sumner Hill Feasibility Study - FINAL.docx 

reclaim the wash water at this high flow rate.  Therefore, it is proposed that the wash 
water be discharged into an equalization holding basin, where it can be slowly 
reclaimed prior to the next filter backwash cycle.  With an equalization basin the reclaim 
system will need to be sized for only approximately 25 gpm.  The equalization basin 
must be constructed with a high-water elevation below the elevation of the filters.  This 
means that it will either need to be excavated into the ground or located somewhere 
near the treatment plant that is at least 10’ lower in elevation. 

With the addition of a polymer, the solids in the wash water will tend to settle towards 
the bottom of the equalization basin where they will increase in thickness and can be 
pumped out for dewatering.  The equalization basin will be equipped with a floating 
pump intake designed to draw off the clarified water near the top of the basin for re-
treatment through the filters.  

The least expensive way to dewater the dilute sludge pumped from the bottom of the 
equalization basin is to pump it into a dewatering roll-off box.  A dewatering roll-off box 
is similar to a typical roll-off dumpster, but is lined with a permanent or disposable filter 
fabric liner.  Solids are retained by the liner, while water freely drains out the bottom of 
the box.  It will likely be necessary to add additional polymer to the thickened wash 
water in order for the dewatering box to function properly. 

Due to the limited space available on the existing site and the poor economies of scale 
for most solids handling systems in this relatively small capacity range it is anticipated 
that design and construction of the residuals management system will be one of the 
more challenging aspects of the improvement project. 

7.6 Additional Treatment Plant Improvements 

There is a high likelihood that relocating the chlorine injection point from upstream of the 
filters to downstream of the filters will bring the water system into compliance with the 
HAA5 MCL.  However, it is recommended that the treatment plant be designed so that a 
granular activated carbon contactor can be installed between the filters and the storage 
tanks at a later time.  The purpose of the activated carbon would be to remove 
background organics from the filtered water before they have an opportunity to react 
with chlorine.  The activated carbon contactor would be a 10- or 12-foot diameter 
pressure vessel filled with between 10,000 and 20,000 pounds of activated carbon.  
Treatment with activated carbon is a passive process not requiring actuated mechanical 
components or complicated instrumentation and controls.  Activated carbon has a 
limited useful life.  The County would need to periodically replace the carbon for it to 
remain effective. 

Because there appear to be no issues with lead and copper levels at the residences, 
the corrosivity of the water is not currently of regulatory concern, nor is it anticipated to 
be in the future.  If the County wishes to reduce corrosion of consumer plumbing 
(including pipes and water heaters), additional chemicals will need to be added to the 
filtered water.  Addition of a corrosion inhibitor and/or caustic soda would be required. 
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The new treatment plant should be designed with a modern supervisory control and 
data acquisition (SCADA) system in order to meet CDPH requirements for plant 
treatment reliability and reporting.  The SCADA system will monitor treatment plant 
performance, make automatic adjustments to flow control valves and adjust chemical 
feed rates.  The SCADA system will also take appropriate action should treatment 
performance be compromised (e.g. transmit alarm signals to operators and/or shut 
down the treatment plant). 

The existing treated water booster pumping station is not large enough to handle the 
700 gpm peak hour demand estimated for build-out.  Therefore it will be necessary to 
upgrade the two existing booster pumps.  A pumping station flow meter should be 
installed downstream of the new pumps to calculate disinfection CT achieved and to 
track the communities water usage. 

7.7 River Water Supply Improvements 

Treatment plant operators report the following issues with the existing river water supply 
system: 

1. The river pumps are reported to be limited to approximately 160 gpm. 
2. The system is experiencing frequent leaks at the joints in the raw water 

transmission pipeline. 
3. Operators need to frequently (weekly) manually clean the debris screens at the 

river intake. 

All three of these issues are at least partially associated with the existing raw water 
supply facilities being undersized for the current demand.  The screens require frequent 
cleaning because the flow velocity through the screens is high, which causes debris to 
build up quickly.  The leaks in the C-900 pipeline joints could be due to the aging of the 
pipeline and/or surge caused by limited control of the raw water pumps and treatment 
plant flow control valves.  The record drawings list the river intake pump design head as 
320 feet.  Preliminary calculations of the head losses through the raw water pipeline 
indicate that the pumping head should be closer to 350 feet. 

As a result of the issues with the raw water supply system and the need to increase the 
raw water supply flow rate from 160 gpm to approximately 350 gpm, it will be necessary 
to upgrade the raw water intake pumping station and pipeline.  The pumps need to be 
replaced with larger units; self cleaning screens need to be installed at the intake 
casings; and the raw water pipeline needs to be replaced with a 6-inch pipeline.  
Electrical improvements may need to be made to accommodate the proposed larger 
raw water pump motors and to fully integrate the raw water pumping station into the 
proposed new SCADA system. 
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7.8 Treatment Plant Location 

7.8.1 Existing Site 

A site plan for the existing treatment plant has been included as Figure 7-1.  Almost all 
components at the existing water treatment plant cannot be reused for the new 
treatment plant.  Specific issues associated with upgrading the existing treatment plant 
include: 

• The filters cannot be modified to produce more water. 
• The building is not large enough to accommodate larger filters.   
• The existing booster pumps are not large enough to meet future peak hour water 

supply requirements.  The new pumps will be larger and must be equipped with a 
flow meter. 

• The buried piping, including piping underneath the building concrete slab, is not 
large enough for the higher flow rates. 

• There is not enough room to construct the required residuals management 
system at the existing site. 

• Providing the increased storage tank capacity described in section 7.2 would 
require increasing the height of the storage tanks by 8 feet. 

More generally, so much of the existing facility will need to be replaced that it would be 
impractical to keep the existing treatment plant in operation during construction.  If the 
new treatment plant is to be installed at the existing site, a temporary treatment plant, 
such as a Pall microfiltration trailer, will need to be rented during most of the 
construction period.  Details of the location of the temporary treatment plant and means 
of providing temporary storage and disinfection facilities have not been worked out. 

Even if a temporary treatment plant is constructed, there is still not enough room on the 
existing site to construct all of the necessary improvements.  Any possible configuration 
of the proposed new treatment plant on the existing site would be extremely difficult 
(and expensive) to construct and would result in a layout that would create ongoing 
operational and maintenance issues for the life of the facility.  If the upgraded treatment 
plant is to be constructed at the existing site, the existing 0.2-acre site should be 
expanded to at least double its present size. 

7.8.2 New Site 

It is recommended that the new treatment plant be constructed at a new site.  
Approximately ½ acre should be provided for the new treatment plant.  Construction 
costs may be reduced if more area is available.  The disposition of the existing 
treatment plant site cannot be evaluated until the location of the new treatment plant site 
is established.  If the new site is located close enough to the existing site, it is possible 
that the required facilities could be split between the two sites. 
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Figure 7- 1 

 



CHAPTER EIGHT 

CSA-16 SUMNER HILL 
  WATER SYSTEM FEASIBILITY STUDY 

\\pineflat\dwg_dgn\Clients\Madera County of - 2227\22271303 Sumner Hill (CSA16)Water Imp\600 Submittals 
Deliverables\Feasibility Study Report\Sumner Hill Feasibility Study - FINAL.docx 

8 SPLIT WATER SYSTEM ALTERNATIVE 

This section describes splitting the existing water system into separate potable and 
irrigation supply and distribution systems.  The existing water system treats all water 
supplied to residences, whether it is used for drinking or for landscape irrigation.  
Available water usage data indicates that approximately 75% of the water used at CSA-
16 is for landscape irrigation, which does not require treatment to drinking water 
standards.  By supplying untreated water for landscape irrigation, the required capacity 
of the potable water filtration system would be reduced. 

It should be noted that the proposed split water system does not result in any water 
conservation.  The same amount of water will still be pumped out of the San Joaquin 
River, however, only a portion of it will be treated prior to use. 

8.1 Split Water System Demands 

As described in Section 4, the build-out maximum day water demand has been 
estimated to be 220 gpm, of which 55 gpm is potable and 165 gpm is for landscape 
irrigation. 

8.2 Raw Water Supply 

A common raw water transmission pipeline can be used to convey raw river water from 
the intake and pumping station to the potable water treatment plant and the irrigation 
water storage tank.  A tee would be installed near the existing treatment plant.  One 
branch of the tee would continue to supply the treatment plant; the other branch would 
connect to the irrigation water storage tank through an altitude valve controlled by the 
water level in the tank. 

Since the same total volume of water must be pumped out of the river as for the fully 
treated alternative, the raw water system improvements described in Section 7 would 
also be required for the split system.  The raw water pumping station, intake screens, 
and raw water transmission pipeline would all need to be upgraded. 

8.3 Potable Water System 

The split system potable water treatment plant must be capable of treating enough 
water to meet the maximum day potable water demand (assumed to be 55 gpm).  The 
existing Filter Plant No. 2 has an operational capacity of approximately 80 gpm, which 
provides a 45% margin beyond the required production rate.  For the split system 
alternative, it has been assumed that Filter No. 2 would be re-furbished and would serve 
as the primary potable water treatment plant.  Filter No. 1, which is in worse condition, 
could remain to serve as a backup filter in the event Filter No. 2 is down for 
maintenance.   
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The reason that the existing filters can be used for the split system alternative whereas 
it is recommended they be abandoned for the full treatment alternative is that the flow 
required from the filters is being reduced instead of increased.  However, the regulatory 
and reliability issues at the existing water treatment plant would still need to be 
resolved.   Treatment plant improvements required for the split system alternative 
include: 

• Relocation of the chlorination point to reduce HAA5 formation 

• Installation of instrumentation and controls necessary to satisfy CDPH treatment 
effectiveness reliability and monitoring requirements 

• Demolition of Tank No. 1 

• Construction of a residuals management system 

• Addition of corrosion inhibitor and/or caustic chemical feed systems 

• Replacement of the booster pumps and addition of a flow meter to the booster 
pumping station 

• Upgrade of the filter flow control system 

Because the potable water system would not be supplying fire protection water, the 
required storage volume would only need to account for chlorine contact time, 
operational equalization, and supplying filter backwash water.  Existing Tank No. 2 has 
sufficient capacity to meet all of these requirements, but should be equipped with baffles 
to help with disinfection byproduct control. 

8.4 Irrigation Water System 

The new irrigation water supply system would consist of an irrigation screening system, 
a water storage tank, a booster pumping station, and a hydropneumatic tank. 

Water entering the raw water pumping station passes through a screen with 
approximately 0.06-inch slots.  The slots are significantly greater in length than 0.06 
inches, which permits long slender debris to pass through.  The debris that gets through 
is large enough to clog sprinkler heads and drip irrigation systems.  Therefore, it will be 
necessary to further filter the water before it is distributed for use by residential irrigation 
systems.  A filter efficiency of at least 150 micron (100-mesh) is suggested.  There are 
several filter types suitable for this purpose including self-cleaning screen filters (e.g. 
Amiad-type) and disk filters (e.g. Arkal-type).  It has been assumed that the relatively 
small backwash volumes from such a system can be accommodated through the 
community’s sewer system and leach field.  It should be noted that the 150 micron level 
of filtration proposed falls far short of that required for potable use. 

Screened water would be stored in a bolted steel water storage tank.  Tank sizing is 
discussed in the following section.  Water from the storage tank would be pumped out 
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into the irrigation water distribution system through a booster pumping station with at 
least three pumps.  At least two pumps (duty and standby) would be used to supply 
irrigation water demand.  A third pump would be sized to supply up to 1,000 gpm for fire 
fighting.  To minimize frequent pump cycling, a hydropneumatic tank would be installed 
downstream of the booster pumping station. 

8.5 Irrigation Water Storage Tank 

The irrigation water supply system will also supply fire fighting water to the community’s 
fire hydrants.  This means that at least 120,000 gallons of irrigation water storage must 
be provided.  A minimum additional 50,000 gallons of operational storage is required to 
account for the difference between the raw water supply pump flow rate and the peak 
hour demand flow rate in the system.  A 200,000-gallon tank has been proposed. 

8.6 Distribution Pipelines 

8.6.1 Irrigation / Fire Protection Water Distribution 

The existing CSA-16 water distribution pipeline network consists of 6-inch AWWA C-
900 PVC pipe.  That pipe size is adequate for the anticipated irrigation water supply 
flows, but would be excessively large for potable water flows.  Therefore, it is proposed 
that the existing distribution pipeline be converted to the irrigation water distribution 
pipeline.  This has the advantage that all fire hydrants, which will be supplied by the 
irrigation system, are already connected to this pipeline. 

8.6.2 Potable Water Distribution 

The maximum peak hour demand for the potable water distribution system is 
anticipated to be approximately 65 gpm.  For this flow, it is recommended that 4-inch 
PVC distribution pipe, which is the smallest commercially available C-900 PVC pipe, be 
installed.  Because of the community’s steep topography, most of the new pipeline will 
need to be installed underneath the community’s roads, which increases construction 
costs.  

8.7 Split System Regulatory Challenges 

Preliminary discussions with CDPH regarding the split system approach did not identify 
any fatal flaws.  However, there are several regulatory issues that would need to be 
resolved before a split system approach could be implemented: 

• Typical split systems utilize reclaimed wastewater for non-potable use.   
Reclaimed wastewater is required to be highly treated and is generally accepted 
to pose no health risk.  Raw river water poses a greater risk to public health than 
highly treated wastewater. 
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• Current CDPH policies for color coding, signage, and labeling are based on the 
recycled wastewater, not on raw water.  A “purple pipe” system is by definition a 
reclaimed wastewater system. 
 

• Because of the relative location of the existing sewer and proposed irrigation 
water pipelines in the road, there may be issues meeting the CDPH standard for 
separation of the new potable water mains and the irrigation water mains. 
 
 

• CDPH will need to be satisfied that the County has an initial plan and ongoing 
program in place to ensure that no potable water fixtures are inadvertently cross-
connected with the non-potable irrigation water supply.  This may ultimately 
involve the County being required to conduct in-home inspections and cross-
connection checks. 
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9 COST OPINIONS 

The following cost opinions should be considered Class 4 estimates as defined by 
AACE International (formerly the Association for the Advancement of Cost Engineering).  
AACE defines a Class 4 estimate as one that is prepared on limited information with 
engineering generally completed to the 1% to 15% (schematic) level.  For a Class 4 
estimate AACE recommends accuracy ranges of -15% to -30% on the low side and 
+20% to +50% on the high side.  The estimated bid prices listed below include a factor 
of 1.30 to account for inaccuracy in the bid price estimates, however, they do not 
include any costs for acquiring additional land for the proposed improvements. 

9.1 Full Treatment Alternative 

Estimated bid price $2,900,000 

Contingency reserve at 10% $290,000 

Surveying, geotechnical, design $400,000 

Construction management, inspection, testing $400,000 

TOTAL PROJECT COST $3,990,000 

 

9.2 Split System Alternative 

Estimated bid price $3,400,000 

Contingency reserve at 10% $340,000 

Surveying, geotechnical, design $400,000 

Construction management, inspection, testing $400,000 

TOTAL PROJECT COST $4,540,000 
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10 RECOMMENDATIONS 

10.1 General Recommendations 

The County should replace the treatment plant with a new plant consisting of two 175-
gpm packaged contact clarification-filtration units, chlorine disinfection system, including 
an on-site residuals management system, and with room for future granular activated 
carbon contactors.  The raw water pumping station should be upgraded and the raw 
water pipeline replaced.  The County should acquire at least ½-acre of additional land 
separate from the treatment plant site for construction of the new treatment plant.  
Alternately, the county should anticipate spending approximately $750,000 to rent a 
temporary treatment plant during construction of the new treatment plant on the existing 
site.  Construction of the new treatment plant is anticipated to take at least one year.  A 
suitable location for the temporary treatment plant would need to be identified. 

10.2 Recommendations for Short-Term Emergency Improvements 

It is recommended that the comprehensive improvement plan described above be 
implemented to correct both regulatory deficiencies and to allow for additional homes to 
be connected to the water system. 

If the County is unable to proceed with the larger improvement project in a manner that 
is timely enough to satisfy the CDPH HAA5 compliance order, it is recommended that 
the following short-term improvements be made: 

• Replace Tank No. 1 with a tank incorporating flow baffles 

• Modify tank inlet and outlet piping so that filtered water flows from the filters into 
Tank No. 2 and then from Tank No. 2 into Tank No. 1 

• Relocate the sodium hypochlorite injection point from upstream of the filters to 
the outlet of the filters. 

• Construct a residuals management system that eliminates the discharge of 
backwash water into the drainage channel. 

These interim improvements are described in more detail in the next report section. 

There are no quick to implement, short term improvements that can be made to 
increase the capacity of the treatment plant and supply additional homes. There are 
several areas of the water system that are bottle necked and will need to be improved to 
increase water production capacity. 

If increasing the treatment plant capacity is not feasible, the County should consider 
implementation of a water conservation program.  If the residents are able to reduce 
water usage by approximately 25%, which should be achievable given the high water 
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usage rates, it should be possible to supply additional homes with the existing treatment 
plant capacity. 
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11 INTERIM MEASURES 

If the County is unable to proceed with the comprehensive improvement plan 
recommended in Section 10 in a timely manner, it is recommended that interim 
measures be taken to modify the existing plant operation. 

This section describes interim improvements that can be made to satisfy the CDPH 
HAA5 compliance order; develop an acceptable residuals management process; 
potentially reduce corrosion of residential plumbing; and increase storage capacity to 
provide fire protection water. This approach does not address issues with the treatment 
plant capacity or to fully mitigate system corrosion. The improvements described below 
would require an amended water supply permit from CDPH before they could be 
implemented. 

11.1 Disinfection Byproducts 

As an interim measure, the operation of the existing storage tanks should be modified 
and the chlorine injection point should be relocated to improve disinfection efficiency 
and eliminate chlorination of unfiltered water. 

11.1.1 Storage Tank Modifications 

The existing storage tanks currently operate so that water flows through both tanks at 
the same time (parallel operation).  To improve chlorine contact time, the tanks should 
be operated so that the filtered water first flows into Tank 1, then into Tank 2 or vice 
versa, and then into the distribution system (series operation). To achieve this operation 
the valves would need to be adjusted as follows: 

• Close Tank 1 outlet valve 
• Open Tank 1 inlet valve 
• Open Tank 2 outlet valve 
• Close Tank 2 inlet valve 
• Open valve that interconnects the two tanks. 

To improve chlorine contact time credit and to reduce the minimum allowable water 
level in the tanks, internal flow baffles should be added to Tank 2. A three baffle 
configuration could be designed such that CDPH will grant a 0.3 t10 (baffling factor) 
without requiring a tracer study. The baffles would be attached to the floor and roof of 
the existing tank. Drawings of the baffles and connection details are provided in the 
appendix. It is assumed that structural integrity of Tank 2 is adequate to support the 
baffles.  The contractor installing the baffles may require a tank inspection prior to bid or 
installation. 

The CT (chlorine concentration x contact time) required by CDPH is approximately 27 
mg/L*minutes depending on the instantaneous pH and temperature of the water. For 
the purpose of this study, a pH of 8 and a water temperature of 10 degrees celsius were 
assumed. These values represent a conservative assumption based on historic data. 
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Operating the tanks as described and installing the flow baffles would provide a CT of 
approximately 35 mg/L minutes. 

Storage tank No. 1 is in poor condition and needs to be replaced. The failure of Tank 
No. 1 will result in a potentially prolonged water shortage. As an alternative to the 
proposed storage tank modifications described above, the County should consider the 
complete replacement of Tank 1 with a new storage tank that includes baffles. 
Improvements involving tank replacement and an increase in storage capacity are 
described in Section 11.5. 

11.1.2 Chlorine Injection 

There is a high likelihood that relocating the chlorine injection point from upstream of the 
filters to downstream of the filters will bring the water system into compliance with the 
HAA5 MCL.  The easiest way to relocate the chlorine injection would be to inject the 
chlorine at the filter effluent manifold immediately downstream of the filters (See Figure 
11-1). This would require minimal materials and effort to accomplish. The modification 
would be limited to inside the building and no modification of yard piping would be 
required. 

As an alternative to further improve CT it is recommended that the County consider 
injecting the chlorine at the pipe interconnecting the two storage tanks (See Figure 11-
2). This approach would require a greater level of effort and would involve modifying the 
existing yard piping. Images of both potential chlorine injection points are included 
below.  If the chlorine is injected between the tanks, the tank with the baffles installed 
will need to be the tank downstream of the interconnection. 
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Figure 11- 1. Possible Chlorine injection location downstream of filter. 
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Figure 11- 2 Possible Chlorine injection location between tanks. 

 

 

11.2 Residuals Management Process 

The Filter Backwash Recycling Rule (FBRR) requires that all backwash water reclaimed 
at a treatment plant be pumped back to the head of the treatment plant (i.e. the inlet of 
the filters).  The FBRR does not specify a maximum percentage of reclaim water that 
may be processed by the treatment plant, but does suggest a rate below 10 percent.  
The California Cryptosporidium Action Plan provides the following guidance: 

• “Recyling of backwash water should not be practiced if it interferes with 
optimization of the treatment process” 

• An operational goal of less than 2.0 NTU for the effluent of a plant’s reclaimed 
backwash water and sludge reclamation system should be established.” 

CDPH has also informally adopted a maximum reclaim flow limit of 10% of the 
treatment plant production rate.  CDPH reports that no treatment plant in California is 
currently exceeding the 10% limit. 
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The backwashed water needs to be reclaimed at the existing site. It has been assumed 
that the CSA-16 sewer leach field has limited capacity to handle the flow from the wash 
water that is generated when the existing filters are backwashed. Therefore, the 
residuals management system should be designed to handle the full volume of 
washwater produced by the treatment plant up to the 10% limit imposed by CDPH.  The 
residual management process will involve capturing the short duration, high flow rate 
discharges of wash water, separating and removing the solids, and then recirculating 
the clear decanted water back to the filter raw water supply. 

11.2.1 Backwash and Recycle Water 

During filter backwashing, large volumes of water are produced over a short period of 
time. It is proposed that the wash water be discharged into reclaim tanks that can allow 
solids to settle and reclaim the decanted wash water slowly in-between filter backwash 
cycles. The water in the reclaim tank will be decanted and pumped back into the raw 
water line to the treatment system.  The influent water quality varies considerably 
throughout a given year, which in turn requires variable backwash cycle flow rates and 
filter run times. The following table summarizes historical operating points that have 
been used during filter backwash cycles.  
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Comparison of Historical Backwash Operations  

Description 

Boyle 
Report 
(2007) 

Existing Seasonal Operation Points 

No 1 No 2 No 3 No 4 No 5 No 6 

Backwash Flow (gpm) 300 250 300 250 250 250 250 

Backwash Duration 
(minutes) 

20 15 20 15 15 20 20 

Surface Wash Flow (gpm) 0 0 0 0 0 0 60 

Surface Wash Duration 
(minutes) 

0 0 0 0 0 0 5 

Filter to Waste Flow (gpm) 100 100 100 100 100 80 100 

Filter to Waste Duration 
(minutes) 

15 25 30 35 35 20 10 

Filter Run Time (hours) 15 13.5 15 5 20 10 10 

Backwash Volume during 
Single Filter Run (gal) 

7,500 6,250 9,000 7,250 7,250 6,600 6,300 

Production Volume During 
Single Filter Run (gal) 

90,000 81,000 90,000 30,000 120,000 48,000 60,000 

10% of Production Volume 
(gal) 

9,000 8,100 9,000 3,000 12,000 4,800 6,000 

Recycle Backwash % of 
Production Volume 

8.3% 7.7% 10.0% 24.2% 6.0% 13.8% 10.5% 

Irreclaimable wash water 
per filter run (gal) 

0 0 0 4,250 0 1,800 300 

Irreclaimable wash water 
per day (gal) 

0 0 0 40,800 0 8,640 1,440 

 

As shown in the table above, the existing plant occasionally generates backwash 
volumes that would exceed the maximum reclaim flow limit of 10%. It is assumed that 
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any flows in excess of the 10% limit will be discharged into the existing 
community septic system.  

For the sizing of the proposed reclaim tanks, the following assumptions were made to 
determine the volume of water generated per an individual filter during a single 
backwash cycle: 

• Backwash flow of 250 gpm for 20 minutes (5,000 gallons total) 
• Surface wash flow of 60 gpm for 5 minutes (300 gallons total)  
• Filter to waste flow of 100 gpm for 10 minutes (1,000 gallons total) 
 

Therefore the total amount of water generated during a backwash cycle per an 
individual filter is 6,300 gallons. Assuming that the reclaim tank would need to store 2 
individual filter runs and a 20% safety factor, the reclaim tank would need to have 
minimum storage volume of 15,120 gallons (6,300 gallons x 2 individual filter runsx 1.2 
safety factor). A tank that is 21.5’ diameter and 8’ tall could provide approximately 
15,600 gallons of usable storage capacity (21,920 gallons nominal capacity). 

The existing filters produce larger volumes of washwater than new, modern filter units.  
Given the 10% limit on recycle flow and the need for settling time before decanting of 
washwater can begin, it is possible that a single reclaim tank will not work.  The current 
treatment plant capacity is 180 gpm. It was assumed that the County will rehabilitate the 
inflent pumping capacity to the original design capacity of 200 gpm. All design 
parameters in this section are based on the 200 gpm plant capacity. The following 
assumptions were made to determine the number of reclaim tanks required: 

• Backwash events will occur every 5 hours (10hours per filter) 
• 3 hours of settling time is required for solids to settle and decanting to begin. This 

assumption is based on past design experience and no data is available to 
calculate settling times. There is a possibility that in the future a polymer may 
need to be added to decrease settling time. 

• Recycle Pump flow rate of 20 gpm (10% of theoretically achievable treatment 
plant capacity) 

 

The recycle flow rate of 20 gpm is not large enough for a single reclaim tank to process 
all of the backwash flow in conjunction with the required settling time. The recycle pump 
could only reclaim 2,400 gallons (20 gpm for 2 hours) between each backwash.  If a 
single reclaim tank was used, the volume of water in the tank would increase by 3,900 
gallons (6,300 – 2,400 gallons) every filter backwash cycle. Therefore at least two 
reclaim tanks will be required. The two reclaim tanks will need to alternate every two 
individual filter backwash cycles (a single backwash from Filter No 1 and a single 
backwash from Filter No 2). This will provide adequate settling time and will provide 
adequate time to reclaim the decanted water back to the treatment system. 

The reclaim tanks will need to be constructed at a lower elevation than the filters so that 
wash water can flow by gravity to the tanks. The reclaim tanks will need to be 
constructed at an elevation at least 10’ lower than the existing filters.  
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11.2.2 Solids Handling 

The solids in the wash water will be allowed to settle at the bottom of the reclaim tanks. 
The solids must be periodically pumped from the bottom of the tank, dewatered, and 
then hauled off site for disposal. 

The water level in the tank will decrease as the recycle pump draws off the clear water 
from the top of the reclaim tank. After all the clear water has been reclaimed, the solids 
at the bottom of the tank will need to be fluidized so that they can be pumped out of the 
tank. If the solids are not fluidized, they will tend to accumulate at the sides of the tank 
and ultimately build up until they are captured by the reclaim pump.  A sludge pump will 
draw water from the bottom of the tank and then pump it back into the tank at a high 
flow rate through spray nozzles. This circulation will stir up the solids in the tank so that 
the majority of the sludge can be pumped out of the tank. The time need for this process 
will need to be determined and adjusted in the field. After the sludge has been fluidized, 
the solids (at approximately 0.5 – 2% solids concentration) will then be pumped out of 
the tank so that they can be dewatered. The same pump can be used to both fluidize 
and remove the solids from the reclaim tank. 

The least expensive way to dewater the solids given the space constraints is to pump 
the solids to a dewatering roll-off box where the sludge can dry. A dewatering roll-off 
box is similar to a typical roll-off dumpster, but is lined with a permanent or disposable 
filter fabric liner.  Solids are retained by the liner, while water freely drains out the 
bottom of the box.  A polymer will need to be added to the thickened wash water in 
order for the dewatering box to function properly. An example drawing of the sludge bin 
is included in the Appendix. 

As the sludge is dewatered, the filtered water will flow by gravity out the bottom of the 
bin. Assuming that the existing filters produce 1,000 pounds of solids per month and 
that the thickened sludge contains 1% solids, it is estimated that approximately 400 
gallons of filtrate will flow from the bin every day. The filtrate will need to be collected 
and sent to the existing community septic system.  

11.3 Conceptual Residuals Management System Operations Plan 

A preliminary process flow diagram is included as Figure 11-3. The following is a 
summary of operations required for the reclaim and solids handling process. The 
proposed operations will require the use of motorized control valves, sensors, 
transmitters, and programmable automation and controls. 

11.3.1 Reclaim Water Operation Description 

• The spent backwash water and filter to waste water from the filters is discharged 
to the reclaim tanks by gravity 

• The active reclaim tank will be alternated every two filter runs (a single backwash 
from Filter No 1 and a single backwash from Filter No 2) 
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• The reclaim tanks will be equipped with a level sensor and transmitter. If the level 
exceeds a programmable high setpoint, the treatment plant will need to be shut 
down. 

• After an operator adjustable period (assumed to be 3 hours) following the end of 
a backwash cycle, the backwash recycle pump will start 

• The backwash recycle pump will draw water from the reclaim tank using a 
floating suction intake 

• The backwash recycle pump will include a variable frequency drive and flow 

meter that will limit the flow through to 10% of the flow through the treatment 

plant.   Alternately, two constant speed pumps can be used – each tied to 

operation of one of the two filters and equipped with a manually operated 

throttling valve.  The VFD solution is preferred if the County anticipates the flow 

through the filters will vary significantly or frequently. 

• The backwash recycle pump(s) will operate until the level sensor in the tank 
reaches the low set point.  When the low set point is reached, the backwash 
recycle pump will stop. 

• CDPH may require the addition of a turbidimeter to monitor the turbidity of the 
reclaimed water. 

11.3.2 Solids Handling Operation Description 

• Upon confirmation that the recycle pump has stopped, the sludge 
fluidization/transfer pump will start. 

• The sludge fluidization/transfer pump will first recirculate water back into the 
reclaim tank through the fluidization nozzles at a flow rate of 125 gpm. This flow 
rate was assumed based on previous project experience. The fluidization should 
be controlled by a timer that can be adjusted based on field observations. 

• After the fluidization cycle is complete, valve positions will be changed so that the 
fluidization/transfer pump will pump the solids to the sludge bin. 

• The dilute sludge will flow to the sludge bin. A polymer will be added to the 
sludge prior to entering the bin in order to assist with dewatering. It is anticipated 
that the polymer will be dosed based on manual operator adjustments to the 
polymer metering system. 

• Filtrate from the sludge bin will drain from the bottom of the bin to a grated 
manhole adjacent to the bin and then will flow by gravity into the existing 
community septic system 

 

11.3.3 Maintenance of Septic Systems 

As described above, it will likely be necessary to discharge a portion of the decanted 
backwash water into the community’s leach field system.  There will also be a leach 
field flow contribution from water draining from the proposed dewatering bin.  These 



CHAPTER ELEVEN 

CSA-16 SUMNER HILL 
  WATER SYSTEM FEASIBILITY STUDY 

\\pineflat\dwg_dgn\Clients\Madera County of - 2227\22271303 Sumner Hill (CSA16)Water Imp\600 Submittals 
Deliverables\Feasibility Study Report\Sumner Hill Feasibility Study - FINAL.docx 

discharges could be large in comparison to discharges from the homes – perhaps an 
order of magnitude greater. 

Very little information exists regarding the capacity of the existing leach field or 
maintenance frequency for the individual household septic systems.  It should be 
anticipated that additional maintenance of the individual home septic system and 
community leach field will need to be performed in order to keep percolation capacity 
high enough to accommodate the treatment plant waste flows.  It is recommended that 
the septic tanks be pumped no less than once every 5 years.  More frequent pumping 
may be required if the leach field is becoming clogged by carryover from the septic 
tanks. 
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Figure 11- 3 Process Flow Diagram 
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11.4 Corrosion Mitigation 

The snowmelt-type water in the San Joaquin River is very low in alkalinity and 
considered highly corrosive.  There have been reports from the residents of problems 
with accelerated corrosion of plumbing and water heaters.  Two chemical treatment 
approaches are often considered for mitigation of corrosion:  pH/alkalinity adjustment 
and the use of corrosion inhibitors. 

To raise the pH of the water leaving the treatment plant might have some beneficial 
effect of reduced corrosion rates, however, without also increasing the alkalinity of the 
water, it is likely that corrosion will continue due to pH swings in the distribution system.  
To fully mitigate the corrosion problems within the water system would require the 
addition of multiple chemicals to add alkalinity without raising the pH of the water 
excessively.  For example, adding 10 mg/L of sodium hydroxide raises the pH to 10.02, 
but only raises the alkalinity to 26 mg/L as CaCO3.  26 mg/L of alkalinity is still extremely 
low and a pH of 10.02 is too high.  The proper solution is to add one chemical that 
increases alkalinity while adding a second chemical that prevents excessive rise in pH.  
For example, adding 50 mg/L of sodium hydroxide with 50 mg/L of carbon dioxide would 
raise the alkalinity from 15 to 80, while keeping the pH at 8.7.  Most research indicates 
that an alkalinity of at least 80 mg/L as CaCO3 is required for a well buffered water.  
This is the corrosion control approach that is needed and recommended. 

Corrosion inhibitors such as silicates, orthophosphates, polyphosphates, and zinc are 
sometimes successful at mitigating corrosion; however, their effectiveness can only be 
established through trial and error.  Some type of blended phosphate would be a 
reasonable chemical to try.   

Assuming that the County does not want to install a relatively expensive carbon dioxide 
dosing system, a simple corrosion inhibitor chemical feed system can be installed 
relatively inexpensively as an interim measure.  The system would consist of a 
replaceable chemical drum with a metering pump mounted on top – similar to the 
existing coagulant and sodium hypochlorite feed systems.  Typical phosphate inhibitor 
dosages are in the range of 1 mg/L, therefore a 1 gallon per day or smaller metering 
pump should be adequate.  It is recommended that the metering pump be flow-paced.  
The County should consult with a chemical supplier for more specific recommendations 
regarding the phosphate blend most likely to be successful with CSA-16’s water 
chemistry. 

11.5 Increasing Storage Tank Capacity 

The following improvements are separate from the storage tank modifications described 
in Section 11.2.1 for disinfection byproduct mitigation.  The purpose of the modifications 
described in this section is to increase the capacity of the treatment plant finished water 
storage tanks to provide enough fire protection water for a 1,000 gpm fire flow over two 
hours (120,000 gallons of storage). 
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The diameter of the existing storage tanks cannot be increased within the existing site 
boundaries nor is there room to construct a third tank on the site.  The only option to 
increase storage capacity is to increase the height of the tanks.  Because the two tanks 
will always operate at the same water level, if the height of one tank is increased, the 
height of the second tank must also be increased.  Bolted steel storage tanks are 
typically supplied in standard 8 foot height increments.  The existing storage tanks are 
16 feet tall.  The next size up would be 24 foot high tanks.  Increasing the height of 
tanks 1 and 2 to 24 feet would increase their respective nominal capacities to 117,000 
and 135,000 gallons respectively.  The combined 252,000 gallons of storage would be 
adequate to meet disinfection CT, current operational storage, and fire protection 
storage requirements. 

Tank No. 1 needs to be replaced with a new tank.  There are no internal inspection 
records for Tank No. 2 so it is not known what the internal condition of the tank is.  
Assuming Tank No. 2 is in good condition, it would be possible to add an 8-foot ring to 
the existing tank.  However, Provost & Pritchard contacted a local bolted tank supplier 
and they provided an estimate of $80,000 to add a ring to the tank.  This is only slightly 
less than the $90,000 estimate to replace Tank No. 1.  The County should have the 
Tank No. 2 inspected before deciding whether to add a ring or replace it entirely. 

Note that the cost estimate for replacing the tanks does not include the cost for installing 
baffles.  

11.6 Site Improvements 

There is not enough room to construct the residuals management system at the existing 
site. The proposed equipment will require a large footprint and easy access will be 
needed to occasionally haul the sludge bin offsite. The remaining open space available 
at the existing site is not large enough to accommodate this. 

The parcel adjacent to the existing site that fronts Kilarny Drive would provide adequate 
space for the solids handling system and would accommodate vehicle access needed 
for maintenance and deliveries. A schematic site plan for the proposed interim 
measures has been included as Figure 11-4.      

Key features of the proposed site and construction issues include: 

• The proposed parcel is approximately 4,500 square feet in size 
• There is an elevation difference of approximately 10 feet from the street to the 

existing treatment site. The proposed site would need to be excavated down to 
the street elevation and would likely require a retaining wall on the eastern 
portion of the site 

• There is a significant amount of landscaping and irrigation on the proposed 
parcel that will need to be demolished and removed 

• The sludge bin drain and excess reclaim flow manhole will need to connect into 
the existing septic system. There is an existing manhole approximately 300 feet 
north of the site in Kilarny Drive that could be used as a tie in point. 
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It was assumed that the County would be able to use the full width of the parcel along 
the Kilarny Drive road frontage to construct the site improvements. The County will need 
to verify that there are no conflicts with any existing public utility easements. 
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Figure 11- 4 Site Plan 
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11.7 Cost Opinion 

The following cost opinions should be considered Class 4 estimates as defined by 
AACE International (formerly the Association for the Advancement of Cost Engineering).  
AACE defines a Class 4 estimate as one that is prepared on limited information with 
engineering generally completed to the 1% to 15% (schematic) level.  For a Class 4 
estimate AACE recommends accuracy ranges of -15% to -30% on the low side and 
+20% to +50% on the high side.  The estimated bid prices listed below include a factor 
of 1.30 to account for inaccuracy in the bid price estimates, however, they do not 
include any costs for acquiring the land for the proposed improvements. The estimated 
bid price does not include costs for engineering, construction management, or 
inspection. 

 

 

CT Improvements  

Estimated bid price $75,000 

Contingency reserve at 10% $7,500 

TOTAL PROJECT COST $82,500 

 

 

Residuals Management Improvements  

Estimated bid price $670,000 

Contingency reserve at 10% $67,000 

TOTAL PROJECT COST $737,000 

 

 

 

 

Replace Tank 1 and Raise Tank 2  
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Estimated bid price $170,000 

Contingency reserve at 10% $17,000 

TOTAL PROJECT COST $187,000 

 

 

 

Corrosion Inhibitor Feed System  

Estimated bid price $2,000 

Contingency reserve at 10% $200 

TOTAL PROJECT COST $2,200 
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MADERA COUNTY MASTER CONTRACT NO. 010 
(Resource Management Agency- Professional Services) 

RECITALS 

A. COUNTY has determined that it is in the public interest to have performed those 

services described in the Master Cover Sheet (hereinafter, "the Project"). 

B. COUNTY has determined the Project involves the performance of professional 

engineering services of a temporary nature. 

C. COUNTY does not have available employees to perform the services required 

for the Project. 

D. CONSULTANT has the experience and expertise necessary for the performance 

of the professional engineering services required for the Project. 

E. COUNTY has requested that CONSULTANT perform services for the Project 

and CONSULANT has agreed to do so under the terms and conditions of this Agreement. 

AGREEMENT 

1. SCOPE. CONSULTANT's Scope of Work ,shall be as described in 

COUNTY's Request for Proposal and Qualifications and CONTRACTOR's Proposal, 

copies of which are attached to the Master Cover Sheet, and incorporated herein by 

reference. 

CONSULTANT shall determine the methods, details, and means of performing the 

scope of work. CONSULTANT shall identify, at the earliest feasible time, any factors that 

could severely inhibit or prohibit the ultimate completion or implementation of the Project. 

CONSULTANT shall promptly notify COUNTY's representative of CONSULTANT's findings 

regarding such factors and conclusions related thereto for the purpose of determining the 

feasibility of continuing with the Project. 

2. COMPENSATION. COUNTY agrees to pay CONSULTANT for its services, 

in the amount(s) as provided in the Master Cover Sheet. Payments shall be made within 

thirty (30) days after CONSULTANT's regular monthly invoicing to COUNTY. COUNTY's 

payment obligations under this Agreement are contingent upon the receipt, in a form and 

substance acceptable to COUNTY, of the deliverables required by Request for Proposals. 

Payment to CONSULTANT shall be subject to a ten percent (1 0%) retention by COUNTY. 

In the event the Project is terminated, CONSULTANT shall be paid for the work completed, 

in accordance with the provisions of Section 1 0 below. 
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·3. ADDITIONAL WORK. CONSULTANT shall not perform any work or services 

or incur any expenses, and COUNTY shall have no obligation to pay for any work or 

services or expenses, costing more than the amount(s) set forth above without the prior 

written approval of COUNTY. 

4. TIME FOR PERFORMANCE. Services to be performed pursuant to this 

Agreement shall be completed as set forth in the Master Cover Sheet. 

5. INDEPENDENT CONTRACTOR. All services performed pursuant to this 

Agreement by CONSULTANT shall be performed as an independent contractor. Under no 

circumstances shall CONSULTANT, its officers, employees, or agents, look to COUNTY as 

its employer, or as a partner, agent, or principal. CONSULTANT shall not be entitled to 

any benefits accorded to COUNTY's employees. CONSULTANT shall be responsible for 

providing, at its own expense, and in its name, disability, worker's compensation, or other 

insurance as well as licenses or permits usual or necessary for conducting the services 

hereunder. CONSULTANT shall pay, when and as due, any and all taxes incurred as a 

result of CONSULTANT's compensation hereunder. 

6. PERFORMANCE OF SERVICES. CONSULTANT represents that it has the 

qualifications and ability to perform the services required under this Agreement. 

CONSULTANT will perform such services with reasonable care and diligence, and in a 

professional manner according to accepted standards. CONSULTANT shall be solely 

responsible for the performance of the services hereunder, and shall receive no 

assistance, direction, or control from COUNTY. CONSULTANT shall have sole discretion 

and control of its services and the manner in which performed. However, COUNTY retains 

the right to administer this Agreement so as to verify that CONSULTANT is performing its 

obligations in accordance with the terms and conditions of the Agreement. 

7. COMPLIANCE WITH APPLICABLE LAW. CONSULTANT shall use 

reasonable care and diligence to comply with the applicable federal, state, and local laws in 

performance of work under this Agreement. 

8. NON-DISCRIMINATION. During the performance of this Agreement, 

CONSULTANT will not discriminate against any employee or applicant for employment on 

any basis prohibited by state or federal law including race, religion, creed, color, national 

origin, sex, age or disability. 
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9. OWNERSHIP AND RETENTION OF DOCUMENTS. All reports and other 

documents prepared by CONSULTANT pursuant to this Agreement shall become the 

property of COUNTY. COUNTY is entitled to full and unrestricted use of such reports and 

other documents for this Project. COUNTY may also retain the original of the reports and 

other documents upon request. CONSULTANT shall not apply for copyrights or patents on 

all or any part of the work performed under this Agreement. 

10. TERMINATION. COUNTY or CONSULTANT may terminate this Agreement 

without cause by giving at least thirty (30) days written notice to the other party, which 

notice shall include the date of termination. Upon notice of termination by CONSULTANT, 

CONSULTANT may continue work on the Project through the date of termination. If either 

party breaches a material provision of this Agreement, then the other party may, at its 

option, immediately terminate this Agreement by giving written notice to the breaching party 

of such termination and specifying the reasons therefor. If this Agreement is terminated 

prior to completion, CONSULTANT shall be paid for all work satisfactorily performed 

through the date of termination and for any additional work expressly requested by 

COUNTY's representative as necessary to complete the work begun prior to the date of 

termination. Such payment shall be in an amount based upon the hours spent on the work 

satisfactorily performed and the hourly billing rates for the persons performing the work as 

set forth in the fee structure contained in CONSULTANTs proposal. 

11. REMEDIES UPON BREACH. If CONSULTANT materially breaches the 

terms of this Agreement, COUNTY shall have all of the following remedies: 

11.01 Immediately terminate the Agreement with CONSULTANT; 

11.02 Retain the reports and other documents prepared by CONSULTANT; 

11.03 Complete the unfinished work under this Agreement with a different 

consultant; 

11.04 Charge CONSULTANT with the difference between the cost of completion of 

the unfinished work pursuant to this Agreement and the. amount that would 

otherwise be due CONSULTANT, had CONSULTANT completed the work. 

12. SUCCESSION AND ASSIGNMENT. This Agreement is binding upon COUNTY 

and CONSULTANT and their successors. Except as otherwise provided herein, neither 

COUNTY nor CONSULTANT shall assign, sublet or transfer its interest in this Agreement, or 

any part thereof or delegate its duties hereunder without the prior written consent of the other. 
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13. REPRESENTATIVES. COUNTY and CONSULTANT shall each designate a 

representative. The representative shall be the primary contact person for each party 

regarding performance of this Agreement. The representatives shall cooperate with one 

another in all matters regarding this Agreement and in such a manner as will result in the 

performance of the work in a timely and expeditious fashion. The names and contact 

information for the parties' respective representatives for this Agreement are as set forth in 

the Master Cover Sheet. 

14. ENTIRE AGREEMENT. These Standard Contractual Clauses and Master 

Contract Cover Sheet, and any exhibits specified in the Master Contract Cover Sheet and 

attached thereto and incorporated by reference, shall constitute the entire agreement 

between CONSULTANT and COUNTY with respect to the subject matter hereof and 

supersedes in its entirety all previous negotiations, proposals, commitments, writings, 

advertisements, publications, and understandings of any nature whatsoever unless 

expressly included in this Agreement. No other agreement, oral or otherwise, regarding the 

subject matter of this Agreement shall be deemed to exist or to bind either of the parties 

hereto. 

15. RECORD KEEPING. Where the payment terms provide for compensation on a 

time and materials basis, CONSULTANT shall maintain adequate records to permit inspection 

and audit of its time and material charges under this Agreement by CONSULTANT or its 

authorized representative. All such books, records, and supporting detail shall be retained for 

a period of at least three (3) years after the expiration of the term of this Agreement, provided, 

however, that such books, records, and supporting detail shall be retained for a longer period 

of time as may be required by law. 

16. CONFIDENTIALITY. COUNTY and CONSULTANT agree that until final 

approval by COUNTY, all reports and other documents are confidential and will not be 

released to third parties without the prior written consent of both parties. 

17. CONFLICT OF INTEREST. CONSULTANT shall employ no COUNTY official or 

employee in the performance of the work pursuant to this Agreement. No officer or employee 

of COUNTY shall have any financial interest in this Agreement in violation of California 

Government Code section 1090 and following. CONSULTANT represents that 

CONSULTANT and its officers and employees have no present financial or other conflict of 

interest that would disqualify any or all of them from entering into or performing services under 

this Agreement. · During the term of this Agreement, CONSULTANT, its officers and 
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employees shall not acquire any financial or other interest that would disqualify any or all of 

them from performing services under this Agreement. 

18. GOVERNING LAW. The laws of the State of California shall govern the rights, 

obligations, duties and liabilities of the parties to this Agreement and shall also govern the 

interpretation of this Agreement. Venue for any dispute arising under this Agreement shall be 

at Madera County, California. 

19. A TIORNEV'S FEES AND COSTS. If either party to this Agreement shall bring 

or participate in any action for relief arising out of this Agreemen~. the losing party shall pay to 

the prevailing party a reasonable sum for attorney's fees (including the value of County 

Counsel services) incurred in bringing such action or enforcing any judgment granted therein, 

all of which shall be deemed to have accrued upon the commencement of such action and 

shall be paid whether or not such action is prosecuted to judgment. 

20. HOLD HARMLESS. CONSULTANT shall save, keep and hold harmless 

COUNTY, its officers, employees, and agents from any loss, cost, expense (including 

attorney's fees), damage, claim or liability, resulting from, arising out of, or in any way 

connected with the performance of this Agreement by CONSULTANT, it's officers, 

employees, or agents, to the extent connected with CONTRACTOR's negligence or willful 

misconduct arising from or related to this agreement. COUNTY will not be liable for any 

accident, loss or damage to the work prior to its completion and acceptance. Upon request of 

COUNTY, CONSULTANT shall, at no cost or expense to COUNTY, its officers, employees, or 

agents, defend any action asserting a claim for any loss, damage, or liability due to 

CONSULTANT's negligence, and CONSUL TANTshall pay any costs and attorney's fees that 

may be incurred by COUNTY, its officers, employees, or agents, in connection with any such 

action. 

21. INSURANCE. Without limiting CONSULTANT's indemnification of COUNTY, 

CONSULTANT shall provide at its own expense and maintain at all times during the term of 

this Agreement the following insurance with insurance companies licensed in the State of 

California and acceptable to COUNTY's Risk Manager. CONSULTANT shall provide 

satisfactory proof of all insurance to COUNTY's Risk Manager. Each insurance policy shall 

name COUNTY, its officers, employees, agents, and volunteers as additional insureds, shall 

include a provision that the coverage is primary with respect to COUNTY and its officers, 

employees, and agents, and shall contain a provision preventing cancellation without thirty 
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(30) days prior notice to COUNTY in writing at the address of COUNTY (Attention: Risk 

Manager), 200 West Fourth Street, Madera, California, 93637: 

21.01 Worker's Compensation Insurance, in compliance with the laws of the State of 

California; 

21.02 General Liability Insurance, with minimum liability limits as specified in the 

Master Cover Sheet; 

21.03 Automobile Liability Insurance, with minimum liability limits ~s specified in the 

Master Cover Sheet. This insurance coverage shall extend to owned 

automobiles, non-owned automobiles, and hired automobiles; 

21.04 Errors and Omissions/ Professional Services Liability Insurance with minimum 

liability limits as specified in the Master Cover Sheet. 

22. DUTY OF LOYALTY. CONSULTANT acknowledges that the work to be 

performed under this Agreement will be safely for the benefit of COUNTY and that 

CONSULTANT owes its duties of performance and loyalty to COUNTY and not to any other 

person or entity. CONSULTANT also acknowledges and agrees that no provision of this 

Agreement shall in any way inure to the benefit of any third person or entity so as to constitute 

any such person or entity a third-party beneficiary of this Agreement or of any one or more of 

the terms hereof, or otherwise give rise to any cause of action in any person or entity not a 

party hereto. 

23. SURVIVAL OF OBLIGATIONS. All obligations arising prior to the termination of 

this Agreement and all provisions of this Agreement allocating responsibility or liability 

between the parties shall survive the completion of the services hereunder andior the 

termination of this Agreement. 

24. SEGREGATION. In the event that one or more provisions of this Agreement 

may be deemed unenforceable, the remainder of the Agreement shall continue in full force 

and effect. 

25. SECTION HEADINGS. The section headings, enumeration, and sequence of 

sections appearing herein are for convenience purposes only and shall not be deemed to 

govern, limit, modify, or in any manner affectthe scope, meaning or intent of the provisions of 

this Agreement. 

26. TIME OF ESSENCE. Time is of the essence to this Agreement. 
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* * * * * * * * * * * * ~ * * 

IN WITNESS WHEREOF, the parties hereto have caused this Agreement to be 

executed as of the day and year first above-written. 

COUNTY OF MADERA 

ATTEST: 

Approved as to Form: 
RISK MANAGUENT '/ . 

By: . 
~~~z=~~--~~~-------

Approved as to Legal Form: 
COUNTY ~SEL , 

By:¥~ 

ACCOUNT NUMBER(S) 

S:\County Counsei\County Counsei\Master Contracts\DEGS master contract. professional services 6 3 09 red line .doc 

Page 7 



  
 

 

 
WATER SYSTEM IMPROVEMENT PROJECT 

For the  
COUNTY OF MADERA 

COUNTY SERVICE AREA  NO. 16, SUMNER HILL 
PROJECT NO. 12-006 

 
 
 

EXHIBIT “G” 
SAMPLE AGREEMENT 



1

MADERA COUNTY CONTRACT NO. ____________
(AGREEMENT WITH AECOM FOR MAINTENANCE

DISTRICT NO. 1, HIDDEN LAKES ESTATES)

This Agreement with AECOM Technical Services, Inc. (AECOM) for

Maintenance District No. 1, Hidden Lakes Estates (“Agreement”) is made and entered

into this ___ day of ______________, 2015, by and between the County of Madera, a

political subdivision of the State of California (“County”) and AECOM (collectively, the

“Parties”).

WHEREAS, for Maintenance District No. 1, Hidden Lakes Estates (the

“District”), a County request for proposal for Engineering Services for Water System

Improvements Project Engineer’s Report & Design Services in Maintenance District 1,

Hidden Lakes Estates (the “Proposal”) was sent to various consultants; and

WHEREAS, after a selection process, AECOM, in partnership with Provost &

Pritchard, was selected by the County pursuant to AECOM’s Proposal dated April 1,

2014, also referenced as Project 11-007 (collectively, the “AECOM Proposal”),

incorporated herein by this reference as Exhibit A; and

WHEREAS, by correspondence of June 27, 2014, the scope of services (“Initial

Scope of Services”) and fee (“Fee”) was submitted to the County, incorporated herein by

this reference as Exhibit B; and

WHEREAS, a new scope of services (“New Scope of Services”) and a revised

fee (“Revised Fee”) was submitted to the County, incorporated herein by this reference as

Exhibit C.

NOW, THEREFORE, the Parties agree as follows:

1. RECITALS. The foregoing recitals are adopted as true and correct.
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2. TERM. The scope of services described in section 3 shall commence

upon AECOM’s receipt of County’s notice to proceed (“Notice to Proceed”) and shall be

completed on or before April 30, 2016.

3. SCOPE OF SERVICES AND FEE FOR SERVICES. AECOM shall

perform those services identified in the New Scope of Services (Exhibit C) for a Revised

Fee amount not to exceed $100,000. No additional amount shall be paid without the

written consent of the County for the services identified in Exhibit C. County reserves

the right to amend the scope of services and fees to include additional tasks in the scope

of services as described in the AECOM Proposal (Exhibit A) or the Initial Scope of

Services (Exhibit B) either by amendment to this Agreement or by a subsequent

agreement.

4. INCORPORATION OF MASTER AGREEMENT. Madera County

Master Contract Number 010 (the “Master Contract”) is incorporated herein by reference

as if fully stated at length herein. AECOM shall comply with all terms and conditions of

the Master Contract. To the extent the Master Contract is inconsistent with any provision

of this Agreement, this Agreement shall govern.

5. INSURANCE. AECOM shall not commence work under this Agreement

until first obtaining general liability insurance in the amount of One Million Dollars

($1,000,000.00) per occurrence and Two Million Dollars ($2,000,000.00) aggregate;

automobile liability insurance in the amount of One Million Dollars ($1,000,000.00),

combined single limits; errors and omissions insurance in an amount of not less than One

Million Dollars ($1,000,000); and workers’ compensation insurance as required by

California law. General liability and automobile liability policies shall name the County

of Madera as additional insureds.
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6. NOTICES. All notices required by this Agreement shall be in writing

and shall be effective upon personal service or deposit in the mail, postage prepaid and

addressed as follows:

COUNTY AECOM

Johannes J. Hoevertsz Stephen Spencer, PE
County Engineer Project Manager
Madera County 1360 East Spruce, Suite 101
Public Works Department Fresno, CA 93720
200 West 4th Street
Madera, CA 93637

With Copy to

Tanna G. Boyd, Chief Clerk
Madera County Board of Supervisors
200 West 4th Street
Madera, CA 93637

Notices may also be made by overnight or express mail with proof of delivery to the

addressees above.

7. BINDING EFFECT. The Agreement is binding upon the successors and

assigns of the Parties.

8. ASSIGNMENT. This Agreement shall not be assigned by the Parties.

IN WITNESS WHEREOF the foregoing Agreement is executed and effective

on the date and year first above-written.

ATTEST: COUNTY OF MADERA

______________________________ ____________________________________
Clerk, Board of Supervisors Chairman, Board of Supervisors

S
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Approved as to Legal Form
COUNTY COUNSEL AECOM

___________________________
By:

By: Regina Garza Title:

Approved as to Form
RISK MANAGEMENT

______________________________
By:

ACCOUNT NUMBER(S)

______________________________

______________________________

J:\wdocs\01246\001\agt\00371435.DOC
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